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(54) PLUGS AND LAMPS

(57) The invention discloses a plug and a lamp. The
plug includes an insulating housing, a connector and a
connecting wire; the insulating housing is formed by ul-
trasonic welding of a first housing and a second housing;
An installation cavity and a wire passing hole communi-
cating with the installation cavity are formed; the connec-
tor is inserted in the installation cavity and protrudes out-
ward, and the connector is provided with a terminal; the
connecting wire is connected to the terminal and is drawn

out through the wire passing hole, and the hole wall of
the wire passing hole is provided with a limiting part, and
the limiting part is against the outer wall of the connecting
wire, so as to restrict the moving of the connecting wire
along the first direction. The invention improves the struc-
ture of the plug, effectively reduces the risk of terminal
damage in the plug connector, improves the safety of the
plug, and prolongs the service life of the plug .
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Description

technical field

[0001] The invention relates to the technical field of
connectors, in particular to a plug and a lamp.

Background technique

[0002] The plug of the lamp includes a housing, a con-
nector and connecting wires, and the connector is pro-
vided with one or more terminals inside. Among them,
the connector part has relevant safety requirements, and
the connector and terminals need to meet the tension
requirements.
[0003] For small-sized plugs, due to their few compo-
nents and simple structure, in order to meet the tensile
requirements, the commonly used method is to encap-
sulate the outer housing of the product. although this can
improve the tensile capacity the use verification found
that there is a certain risk in this rubberized structure.
The rubberized housing will make the terminals inside
the connector fixed. However After a long time of use,
the terminals in the connector will be stretched and dam-
aged. As a result, the contact resistance of the terminal
increases, and in severe cases , the terminal may catch
fire.

Contents of the invention

[0004] the present invention is to provide a plug and a
lamp, aiming at reducing the risk of terminal damage in
the plug connector, so as to improve the safety of the
plug and prolong the service life of the plug.
[0005] In order to achieve the above object, the present
invention proposes a plug, which includes:

The insulating housing is formed by ultrasonic weld-
ing of the first housing and the second housing, and
the first housing and the second housing are sur-
rounded to form an installation cavity and a wire
passing hole communicating with the installation
cavity;
a plug-in piece / plug connector inserted into the in-
stallation cavity and protruding outward, the plug-in
piece is provided with terminals; and
the connecting wire is electrically connected to the
terminal and drawn out through the wire passing
hole, and the hole wall of the wire passing hole is
provided with a limiting part, and the limiting part is
abutting against the outer wall of the connecting wire
to limit the connecting wire from moving along a first
direction.

[0006] Optionally , at least two protrusions arranged at
intervals protrude from the two hole walls opposite to
each other in the first direction of the wire passing hole
to form the limiting part.

[0007] Optionally, the end surface of the limiting part
abutting against the connecting wire is arranged in an
arc/circular/rounded shape.
[0008] Optionally, both the terminal and the connecting
wire can move along a second direction, and the first
direction is perpendicular to the second direction.
[0009] Optionally, the wire passing hole has a gap be-
tween two hole walls in the second direction and an outer
wall of the connecting wire, so that the connecting wire
can move in the second direction.
[0010] Optionally, the connector has a first surface and
a second surface opposite to each other in the first di-
rection, and the first surface of the connector is ultrason-
ically welded and fixed to the insulating housing, so as
to limit the that the plug connector moves along the first
direction, and the second surface of the plug connector
abuts against the insulating housing part.
[0011] Optionally, welding ribs are distributed along
the connection surface on the first housing and/or the
second housing.
[0012] Optionally, the first housing is provided with a
positioning post, the second housing is provided with a
positioning hole at a position corresponding to the posi-
tioning post of the first housing, and the positioning post
is inserted into the positioning hole.
[0013] Optionally, both the first housing and the second
housing are injection molded parts.
[0014] In order to achieve the above object, the present
invention also proposes a lamp, including the above-
mentioned plug, and the plug includes:

The insulating housing is formed by ultrasonic weld-
ing of the first housing and the second housing, and
the first housing and the second housing are sur-
rounded to form an installation cavity and a wire
passing hole communicating with the installation
cavity;
a plug-in piece inserted into the installation cavity
and protruding outward, the plug-in piece is provided
with terminals; and
the connecting wire is electrically connected to the
terminal and drawn out through the wire passing
hole, and the hole wall of the wire passing hole is
provided with a limiting part, and the limiting part is
abutting against the outer wall of the connecting wire
to limit the connecting wire moving along a first di-
rection.

[0015] In the technical solution of the present invention,
the plug includes an insulating housing, a connector and
a connecting wire; the insulating housing is formed by
ultrasonic welding of the first housing and the second
housing, and the first housing and the second housing
are surrounded to form an installation cavity and a wire
passing hole connected to the installation cavity; the con-
nector is inserted in the installation cavity and protrudes
outward, and the connector is provided with a terminal;
the connecting wire is electrically connected to the ter-

1 2 



EP 4 300 716 A1

3

5

10

15

20

25

30

35

40

45

50

55

minal and is drawn out through the wire passing hole,
and the wire hole wall of the hole is provided with a limiting
part, and the limiting part is pressing against the outer
wall of the connecting wire to restrict the moving of the
connecting wire along the first direction. Since the termi-
nals in the connector are restricted to move in the first
direction, they can move in the second direction, which
releases the limit fixation of the terminals in the second
direction, avoids the terminals being stretched, and ef-
fectively reduces the risk of terminal damage Risk, to
improve the safety of the plug, and extend the life of the
plug.

Description of drawings

[0016] In order to more clearly illustrate the technical
solutions in the embodiments of the present invention or
the prior art, the following will briefly introduce the draw-
ings that need to be used in the description of the em-
bodiments or the prior art. Obviously, the accompanying
drawings in the following description are only some em-
bodiments of the present invention. For those skilled in
the art, other drawings can also be obtained according
to the structures shown in these drawings without crea-
tive effort.

Fig. 1 is the structural representation of an embodi-
ment of the plug of the present invention;

Fig. 2 is an exploded view of an embodiment of the
plug of the present invention;

Fig. 3 is another exploded view of an embodiment
of the plug of the present invention;

Fig. 4 is a side view of an embodiment of the plug of
the present invention.

[0017] Explanation of reference numbers:

10. Insulating housing;
20. Connector;
30. Connecting wire;
10 a . Installation cavity;
10b . Wire passing hole;
101a . Gap;
101. Protrusion;
11. First housing;
12. Second housing.

the present invention , functional characteristics and ad-
vantages will be further described in conjunction with the
embodiments and with reference to the accompanying
drawings.

Detailed Description

[0018] The following will clearly and completely de-

scribe the technical solutions in the embodiments of the
present invention with reference to the accompanying
drawings of the embodiments of the present invention.
Obviously, the described embodiments are only part of
the embodiments of the present invention , not all of
them. Based on the embodiments of the present inven-
tion, all other embodiments obtained by persons of ordi-
nary skill in the art without creative efforts fall within the
protection scope of the present invention.
[0019] It should be noted that if there are directional
indications (such as up, down, left, right, front, back...) in
the embodiment of the present invention, the directional
indications are only used to explain how to move in a
certain posture (as shown in the accompanying draw-
ings). If the specific posture changes, the directional in-
dication will also change accordingly.
[0020] In addition, if there are descriptions involving
"first", "second" and so on in the embodiments of the
present invention, the descriptions of "first", "second" and
so on are only for descriptive purposes, and should not
be interpreted as indicating or implying its relative impor-
tance or implicitly indicates the number of technical fea-
tures indicated. Thus, the features defined as "first" and
"second" may explicitly or implicitly include at least one
of these features. In addition, if the meaning of "and/or"
appearing in the whole text includes three parallel
schemes, taking "A and/or B" as an example, it includes
scheme A, scheme B, or schemes in which both A and
B are satisfied. In addition, the technical solutions of the
various embodiments can be combined with each other,
but it must be based on the realization of those skilled in
the art. When the combination of technical solutions is
contradictory or cannot be realized, it should be consid-
ered that the combination of technical solutions does not
exist, nor within the scope of protection required by the
present invention.
[0021] The present invention proposes a plug, which
can be applied to devices such as lamps, but is not limited
thereto.
[0022] Referring to Figures 1 to 4, in one embodiment
of the present invention, the plug includes an insulating
housing 10, a connector 20 and a connecting wire 30;
the insulating housing 10 is formed by ultrasonic welding
of the first housing 11 and the second housing 12. In this
way, the first housing 11 and the second housing 12 sur-
round and form the installation cavity 10a and the wire
passing hole 10b communicating with the installation
cavity 10a; terminals are provided; the connecting wire
30 is electrically connected to the terminal of the plug
connector 20 and is drawn out through the wire passing
hole 10b, and the hole wall of the wire passing hole 10b
is provided with a limiting part, and the limiting part is
abutting /pressing against the outer wall of the connecting
wire 30, so as to the connecting wire 30 is restricted from
moving along the first direction.
[0023] Mainly referring to FIG. 2 , in this embodiment,
both the first housing 11 and the second housing 12 can
be made of insulating materials such as hard plastic, and
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both the first housing 11 and the second housing 12 can
be injection molded parts made by injection molding proc-
ess. The first housing 11 and the second housing 12 can
be fixed by ultrasonic welding, and the first housing 11
and/or the second housing 12 are distributed with welding
ribs along the connection surface, so as to facilitate ul-
trasonic welding. If there is no waterproof requirement,
multiple welding ribs can be provided, and multiple weld-
ing ribs can be arranged at intervals on the connecting
surface of the housing.
[0024] In this embodiment, the first housing 11 can be
provided with a positioning post, and the second housing
12 can be provided with a matching positioning hole cor-
responding to the position of the first housing 11, and the
positioning post is inserted in the positioning hole to
achieve the first welding position during welding. The pre-
positioning of the first housing 11 and the second housing
12 facilitates ultrasonic welding, thereby improving the
reliability of the housing 10 assembly.
[0025] It should be noted that ultrasonic welding uses
high-frequency vibration waves to transmit to the surfac-
es of two objects to be welded. In this area, the vibration
energy causes the surfaces of the two objects to rub
against each other to form fusion between molecular lay-
ers. The use of ultrasonic welding instead of lagging al-
lows room for movement within the enclosure.
[0026] Of course, in some other embodiments, the in-
sulating housing 10 may also be assembled using more
components, which is not limited here.
[0027] In this embodiment, both the terminals of the
plug connector 20 and the connecting wires 30 can move
along the second direction, and the first direction is per-
pendicular to the second direction.
[0028] It should be noted that, as shown in FIG. 4, the
first direction may be the height direction of the connector
20, that is, the Z-axis direction in the figure; the second
direction may be the width direction of the connector 20,
that is, the Y-axis in direction in the figure.
[0029] In this embodiment, the connector 20 may be a
TYCO connector or other connector 20 with terminals
inside, which is not limited here.
[0030] In this embodiment, the connecting wire 30 is
used to transmit electrical signals, which may include a
conductor and an insulating layer covering the outside
of the conductor, the conductor is electrically connected
to the terminal of the connector 20, and the insulating
layer is connected to the limiting part of the wall of the
wire passing hole 10b to restricted from moving the con-
necting wire 30 in the first direction, so that the connecting
wire 30 can be prevented from moving and driving the
plug 20 and its terminals in the first direction.
[0031] Wherein, the limiting part of the wire passing
hole 10b can be a strip-shaped protrusion or a circular
bump, and the end surface of the limiting part abutting
against the connecting wire 30 can be arranged in an arc
shape to avoid indentation of the connecting wire 30 and
ensure that it can pass the stress test. Preferably, the
radius R of the arc may be 1.5mm.

[0032] In the technical solution of the present invention,
the plug includes an insulating housing 10, a plug con-
nector 20 and a connecting wire 30; the insulating hous-
ing 10 is formed by ultrasonic welding of the first housing
11 and the second housing 12, and the first housing 11
and the second housing 12 are welded together. The
second housing 12 surrounds and forms the installation
cavity 10a and the wire passing hole 10b communicating
with the installation cavity 10a; the plug connector 20 is
inserted in the installation cavity 10a and protrudes out-
ward, and the plug connector 20 is provided with a ter-
minal; the connecting wire 30 is electrically connected
with the terminal of the plug connector 20 and is drawn
out through the wire passing hole 10b, and the hole wall
of the wire passing hole 10b is provided with a limiting
part, and the limiting part presses against the outer wall
of the connecting wire 30 to limit the connecting wire 30
along the first direction. The terminal of the connector 20
and the connecting wire 30 can both move along the sec-
ond direction, and the first direction is perpendicular to
the second direction. Since the terminals in the connector
20 can move along the second direction, the limit fixation
of the terminals in the second direction is released, the
terminals are prevented from being stretched, and the
risk of damage to the terminals is effectively reduced to
improve the safety of the plug and extend the service life
of the plug.
[0033] In addition, in one embodiment, the plug con-
nector 20 has a first surface and a second surface op-
posite in the first direction, and the first surface of the
plug connector 20 and the insulating housing 10 can be
fixed by ultrasonic welding to limit the insertion. The con-
nector 20 moves along the first direction, and the second
surface of the connector 20 is arranged in close contact
with the insulating housing 10.
[0034] Since the housing of the connector 20 and the
insulating housing 10 are fixed by ultrasonic welding, and
the connector 20 is fixed in the installation cavity 10a of
the insulating housing 10, the connector 20 and the ter-
minals therein cannot move along the third direction and
can meet the tension requirement of the plug connector
20, and at the same time, the terminals of the plug con-
nector 20 can move along the second direction, which
improves the adaptability of the plug connector 20 when
mating. Wherein, the third direction may be the length
direction of the plug connector 20.
[0035] In addition, during the production process of the
product, it was found that the housing exerts energy on
the wires during ultrasonic welding. Excessive energy
will damage the outer skin of the connecting wire 30 and
cause deep indentations, which will affect the tensile ca-
pacity of the connecting wire 30.
[0036] In this regard, the present application also im-
proves the installation structure of the connecting wire
30. Referring to FIG. 2, in one embodiment, at least two
spaced apart protrusions 101 protrude from two opposite
hole walls of the wire passing hole 10b in the first direction
to form a limiting part. In this way, the stability in the height
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direction of the connecting wire 30 and the plug connector
20 connected thereto can be further improved.
[0037] Further, in order to enable the terminal to move
in the second direction, with reference to FIGS 2 to 4,
the body 10 is clearance fit at the wire passing hole 10,
so that the connecting wire 30 can move in the second
direction, so as to further prevent the terminal from being
stretched, hereby reducing the risk of terminal damage,
improving the safety of the plug, and extending the length
of the plug service life.
[0038] In one embodiment, the plug connector 20 and
the insulating housing 10 are fixed by ultrasonic welding
to form three welding points. In this way, single-point con-
nection failure between the plug connector 20 and the
insulating housing 10 can be avoided, and the stability
of welding between the plug connector 20 and the insu-
lating housing 10 is further improved.
[0039] In this embodiment, the connecting lines of the
three soldering points can be arranged in a triangular
shape, so that the connection between the connector 20
and the insulating housing 10 is more reliable, avoiding
single-point, single-direction connection failure, and
greatly improving the plug-in connection. The stability of
the connection of the piece 20 in the height direction is
greatly enhanced.
[0040] The present invention also proposes a lamp,
which includes a plug. For the specific structure of the
plug, refer to the above-mentioned embodiments. Since
the lamp proposed by the present invention includes all
the solutions of all the embodiments of the above-men-
tioned plug, it has at least the same features as the plug.
The technical effects are not elaborated here.
[0041] The above descriptions are only optional em-
bodiments of the present invention, and do not limit the
patent scope of the present invention . Under the inven-
tive concept of the present invention, the equivalent
structural transformation made by using the description
of the present invention and the contents of the accom-
panying drawings, or direct/indirect Application in other
related technical fields is included in the patent protection
scope of the present invention.

Claims

1. A plug, characterized in that the plug comprising:

an insulating housing (10) formed by ultrasonic
welding of a first housing (11) and a second
housing (12), and the first housing (11) and the
second housing (12) enclosing an installation
cavity (10a) and a wire passing hole (10b) com-
municating with the installation cavity (10a);
a plug connector (20), which is inserted into the
installation cavity (10a) and protruded outward,
and the plug connector (20) is provided with ter-
minals; and
a connecting wire (30) is electrically connected

to the terminal and drawn out through the wire
passing hole (10b), and the hole wall of the wire
passing hole (10b) is provided with a limiting
part, and the limiting part is abutting against the
outer walls of the connecting wires (30) to limit
the connecting wires (30) from moving along a
first direction.

2. The plug according to claim 1, characterized in that
the wire passing hole (10b) is provided with at least
two protrusions (101) spaced apart on the two hole
walls opposite each other in said first direction to
form said limiting part.

3. The plug according to claim 2, characterized in that,
the end surface of the limiting part abutting against
the connecting wire (30) is arranged in an arc shape.

4. The plug according to claim 1, characterized in that
both the terminal and the connection wire (30) can
move along a second direction, and the first direction
is perpendicular to the second direction.

5. The plug according to claim 4, characterized in that
there is a gap (101a) between the two hole walls of
the wire passing hole (10b) in the second direction
and the outer wall of the connecting wire (30), so that
the connecting wire (30) is movable in the second
direction.

6. The plug according to claim 1, characterized in that,
the connector (20) has a first surface and a second
surface opposite to each other in the first direction,
and the first surface of the connector (20) is ultra-
sonically welded to the insulating housing (10) to limit
the movement of the plug (20) along the first
direction , and the second surface of the plug (20)
being connected to the insulating housing (10) is only
partially abutting each other.

7. The plug according to claim 1, characterized in that
welding ribs are distributed along the connection sur-
face on the first housing (11) and/or the second hous-
ing (12).

8. The plug according to claim 7, characterized in that,
the first housing (11) is provided with a positioning
post, and the second housing (12) is provided with
a positioning hole corresponding to the position post
of the first housing (11), and the positioning post be-
ing inserted in the positioning hole.

9. The plug according to claim 7, characterized in that,
both the first housing (11) and the second housing
(12) are injection molded parts.

10. A lamp, characterized by comprising the plug ac-
cording to any one of the claims 1-9.
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