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1
POWER RECEPTACLE WITH PROTECTIVE
COVER

BACKGROUND OF THE INVENTION
Field of the Invention

This invention relates to electrical devices, and in par-
ticular, it relates to a power receptacle with protective
covers.

Description of Related Art

With the wide use of home appliances, safety of the
appliances is important. Many conventional power recep-
tacles do not have safety protections for the outlet slots.
Thus, when no cable is plugged into the slots, dust and other
objects can enter the slots, which affects the life of the
receptacles and can cause short circuit which can damage
the devices plugged into it.

There is a need for power receptacles with protective
features that are easy to install and easy to manufacture.

SUMMARY

To solve some of the above problems, the present inven-
tion provides a power receptacle with protective functions,
which includes: a base assembly; a grounding assembly
coupled to the base assembly; a first faceplate coupled to a
top of the base assembly, including at least one USB
(Universal Serial Bus) interface slot electrically coupled to
the base assembly, and a cover assembly, removably coupled
to the first faceplate and configured to cover the USB
interface slot.

In some embodiments, the power receptacle further
includes a second faceplate removably coupled to the top of
the first faceplate, wherein the cover assembly is removably
coupled to the second faceplate and configured to cover the
USB interface slot.

In some embodiments, the at least one USB interface slot
includes one or more of at least one USB Type-A interface
slot and at least one USB Type-C interface slot.

In some embodiments, the cover assembly includes: a
cover plate, configured to cover the at least one USB
interface slot; one or more rotation shafts, disposed on a first
side of the cover plate, and configured to pivotally couple
the cover plate to the first faceplate or the second faceplate;
and a snap, disposed on a second side of the cover plate
different from the first side, and configured to retain the
cover plate to the first faceplate or the second faceplate by
cooperating with the first faceplate or the second faceplate.

In some embodiments, the first faceplate includes: a first
trough, including a first opening that corresponds to the USB
interface slot; and a first locking member located on one side
of the first trough; wherein a shape of the first trough
matches and complements a shape of the cover plate,
wherein another side of the first trough is configured to
receive the rotation shafts, and wherein when the cover plate
covers the at least one USB interface slot, the snap and the
first locking member cooperate with each other to lock the
cover plate to the first faceplate.

In some embodiments, the second faceplate includes: a
second trough, including a second opening that corresponds
to the USB Type-A interface slot and/or a third opening that
corresponds to the USB Type-C interface slot; and a second
locking member located on one side of the second trough;
wherein a shape of the second trough matches and comple-
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2

ments a shape of the cover plate, wherein another side of the
second trough is configured to receive the rotation shafts,
and wherein when the cover plate covers the at least one
USB interface slot, the snap and the second locking member
cooperate with each other to lock the cover plate to the
second faceplate.

In some embodiments, the cover assembly includes: a
cover plate, configured to cover the at least one USB
interface slot; two slide rails, respectively located on two
sides of the cover plate; wherein the cover plate is slidably
coupled to the first faceplate or the second faceplate via the
slide rails.

In some embodiments, the first faceplate further includes:
a first trough, including a first opening that corresponds to
the at least one USB interface slot; and two first sliders
located on two sides of the first trough; wherein a shape of
the first trough matches and complements a shape of the
cover plate, wherein when the cover plate covers the at least
one USB interface slot, the first trough is coupled to the
cover plate via cooperation of the two slide rails and two first
sliders.

In some embodiments, the second faceplate further
includes: a second trough, including a second opening that
corresponds to the USB Type-C interface slot and/or a third
opening that corresponds to the USB Type-C interface slot;
and two second sliders located on two sides of the second
trough; wherein a shape of the second trough matches and
complements a shape of the cover plate, wherein when the
cover plate covers the at least one USB interface slot, the
second trough is coupled to the cover plate via cooperation
of the two slide rails and two second sliders.

In some embodiments, the power receptacle includes a
plurality of cover assemblies, wherein each cover assembly
is configured to removably cover one of the at least one USB
Type-A interface slots and at least one USB Type-C interface
slots.

In some embodiments, each cover assembly includes: a
cover plate, configured to cover one of the at least one USB
Type-A interface slots and the at least one USB Type-C
interface slots; a sliding block, located on one side of the
cover plate; wherein the cover plate is slidably coupled to
the first faceplate or the second faceplate via the sliding
block.

In some embodiments, the first faceplate further includes:
a plurality of first troughs, each first trough including a first
opening that corresponds to one of the USB interface slots;
and a plurality of first slide rails, each first slide rail located
on one side of a corresponding first trough; wherein a shape
of the each of the plurality of first troughs matches and
complements a shape of a corresponding one of the plurality
of cover plates, and wherein when the cover plate covers the
USB interface slot, the first trough is coupled to the cover
plate via cooperation of the corresponding sliding block and
the first slide rail.

In some embodiments, the second faceplate further
includes: a plurality of second troughs, each first trough
including one second opening that corresponds to one USB
Type-A interface slot or one third opening that corresponds
to one USB Type-C interface slot; and a plurality of second
slide rails, each second slide rail located on one side of a
corresponding second trough; wherein a shape of the each of
the plurality of second troughs matches and complements a
shape of a corresponding one of the plurality of cover plates,
wherein when the cover plate covers the USB Type-A
interface slot or the USB Type-C interface slot, the second
trough is coupled to the cover plate via cooperation of the
corresponding sliding block and the second slide rail.



US 11,532,908 B1

3

The power receptacle with protective covers according to
embodiments of the present invention provides protective
covers for USB interface slots of the receptacle, so that when
the USB interface slots are not being used, the protective
covers prevent dust and other objects from entering the slots.
This can prolong the life of the receptacle and ensure safety
of the receptacle by preventing short circuit conditions.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the present invention are
described with reference to the drawings. These drawings
serve to explain the embodiments and their operating prin-
ciple, and only illustrate structures that are necessary to the
understanding of the principles of the invention. These
drawings are not necessarily to scale. In the drawings, like
features are designated by like reference symbols.

FIGS. 1a-1c¢ illustrate the structure of a power receptacle
with a protective cover according to a first embodiment of
the present invention.

FIG. 24 illustrates the structure of a power receptacle with
a protective cover according to a second embodiment of the
present invention.

FIG. 24 is an enlarged view of a portion of the power
receptacle of FIG. 2a.

FIG. 2c¢ is another illustration of the power receptacle
according to the second embodiment.

FIGS. 3a and 35 illustrate the structure of a power
receptacle with protective covers according to a third
embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Preferred embodiments of the present invention are
described below with reference to the drawings. These
drawings and descriptions explain embodiments of the
invention but do not limit the invention. The described
embodiments are not all possible embodiments of the pres-
ent invention. Other embodiments are possible without
departing from the spirit and scope of the invention, and the
structure and/or logic of the illustrated embodiments may be
modified. Thus, it is intended that the scope of the invention
is defined by the appended claims.

Technical problems to be solved by embodiments of the
present invention include: In some conventional power
receptacles, when an interface slot is not being used, dust
and other particulate objects may enter the slots, which
shortens the life of the power receptacle and can cause short
circuit.

To solve the above problems, embodiments of the present
invention provides a power receptacle with one or more
protective covers. The power receptacle includes a base
assembly, a grounding assembly coupled to the base assem-
bly, a first faceplate coupled to the top of the base assembly,
and a cover assembly. The first faceplate includes at least
one USB interface slot electrically coupled to the base
assembly. The cover assembly is removably coupled to the
first faceplate, and configured to cover the USB interface
slot.

First Embodiment

As shown in FIGS. 1a-1¢, the power receptacle according
to a first embodiment of the present invention includes a
base assembly 4, a grounding assembly 5 coupled to the base
assembly 4, a first faceplate 3 and a second faceplate 2. In

10

20

25

30

35

40

45

50

55

60

4

this embodiment, the first faceplate 3 is coupled to the top
of the base assembly 4, and includes at least one USB
Type-A interface slot 401 and at least one USB Type-C
interface slot 402 electrically coupled to the second face-
plate 4. The second faceplate 2 is coupled to the top of the
first faceplate 3, and includes a cover assembly. The cover
assembly is configured to removably cover the USB Type-A
interface slot 401 and the USB Type-C interface slot 402.

In this embodiment, the cover assembly is removably
disposed on the second faceplate 2 or the first faceplate 3.

As shown in FIGS. 1a-1¢, the cover assembly includes a
cover plate 1, one or more rotation shafts 101, and a snap
102. The cover plate 1 is configured to cover the USB
Type-A interface slot 401 and USB Type-C interface slot
402. The rotation shafts 101 are disposed on a first side of
the cover plate 1, and pivotally couple the cover plate 1 to
the second faceplate 2. The snap 102 is disposed on a second
side of the cover plate 1 different from the first side and
configured to retain the cover plate 1 to the second faceplate
2 by cooperating with the second faceplate 2.

In this embodiment, the first faceplate 3 includes a first
trough 301 and a locking member (not shown in the draw-
ings) located on one side of the first trough. One or more first
openings 302 that correspond to the USB Type-A interface
slot 401 or USB Type-C interface slot 402 are provided
within the first trough 301. In the illustrated embodiment,
three first openings 302 having the same sizes and shapes are
provided. The structure of the first faceplate 3 can reduce the
manufacturing requirements for the of the first openings and
can accommodate different types of USB interface slots.

In this embodiment, the second faceplate 2 includes a
second trough 201 and a locking member 202 located on one
side of the second trough 201. One or more second openings
203 that correspond to the USB Type-A interface slot 401
and/or one or more third openings 204 that correspond to the
USB Type-C interface slot 402 are provided within the
second trough 201.

In this embodiment, the shape of the second trough 201
matches and complements the shape of the cover plate 1, and
the other side of the second trough 201 is configured to
receive the rotation shafts 101, so that when the cover plate
1 covers the USB Type-A interface slot 401 and USB
Type-C interface slot 402, the snap 102 and locking member
202 cooperate with each other to lock the cover plate 1 to the
second faceplate 2.

In use, when the USB Type-A interface slot 401 and/or
USB Type-C interface slot 402 need to be used, the cover
plate 1 can be pivoted around the rotation shafts 101 to open
and expose the USB interface slots. After use, the cover plate
1 can be pivoted around the rotation shafts 101 into the
second trough 201, and locked by the cooperation of the
snap 102 and locking member 202, so that the cover plate 1
is retained in the second faceplate 2. This can prevent dust,
metal particles, and other objects from entering the USB
interface slots.

In some embodiment, when the second faceplate 2 is not
provided, the shape of the first trough 301 matches and
complements the shape of the cover plate 1, and one side of
the first trough 301 is configured to received the rotation
shafts 101, so that when the cover plate 1 covers the USB
Type-A interface slot 401 and USB Type-C interface slot
402, the snap 102 and locking member on the first trough
301 cooperate with each other to lock the cover plate 1.

The power receptacle shown in FIG. 1c is similar to that
shown in FIGS. 1a-1b except for the locations and orienta-
tions of the rotation shafts 101 and snap 102. In FIGS. 1a-15,
the rotation shafts 101 are parallel to the short side of the
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second faceplate 2, while in FIG. 1¢, the rotation shafts 101
are parallel to the long side of the second faceplate 2.

The power receptacle may be used flexibly with or
without the second faceplate.

Second Embodiment

As shown in FIGS. 2a-2¢, the power receptacle according
to a second embodiment of the present invention includes a
base assembly 4, a grounding assembly 5 coupled to the base
assembly 4, a first faceplate 3 and a second faceplate 2 with
a cover assembly. In this embodiment, the base assembly 4,
grounding assembly 5, first faceplate 3, and second faceplate
2 are similar to the corresponding components of the first
embodiment, and their detailed descriptions are omitted.

As shown in FIGS. 2a-2c¢, the cover assembly includes a
cover plate 1 with two slide rails 103. The cover plate 1 is
configured to cover the USB Type-A interface slot 401 and
USB Type-C interface slot 402. The two slide rails 103 are
respectively located on two sides of the cover plate 1, so that
the cover plate 1 is slidably coupled to the second faceplate
2 via the slide rails 103.

In this embodiment, the first faceplate 3 includes a first
trough (not shown in the drawings) and two first sliders (not
shown in the drawings) located on two sides of the first
trough. One or more first openings (not shown in the
drawings) that correspond to the USB interface slots 401 or
402 are provided within the first trough. The shape of the
first trough matches and complements the shape of the cover
plate 1, so that when the cover plate 1 covers the USB
interface slots, the first trough is coupled to the cover plate
1 via the cooperation of the two slide rails and the two
sliders.

Although the first trough, the two first sliders and the first
opening are not shown in the drawings, their structures are
respectively similar to the second trough, the two second
sliders and the second or third opening of the second
faceplate 2 described below. When the second faceplate 2 is
not provided, the cover plate 1 is directly coupled to the first
trough of the first faceplate 3, to provide dust prevention
functions for the receptacle similar to the way the cover plate
1 is coupled to the second trough as described below.

In this embodiment, the second faceplate 2 includes a
second trough 201 and two second sliders 205 located on
two sides of the second trough 201. One or more second
openings 203 that correspond to the USB Type-A interface
slot 401 and/or one or more third openings 204 that corre-
spond to the USB Type-C interface slot 402 are provided
within the second trough 201.

In this embodiment, the shape of the second trough 201
matches and complements the shape of the cover plate 1, so
that when the cover plate 1 covers the USB Type-A interface
slot 401 and USB Type-C interface slot 402, the second
trough 201 is coupled to the cover plate 1 via the cooperation
of the two slide rails 103 and two second sliders 205.

In use, when the USB Type-A interface slot 401 and/or
USB Type-C interface slot 402 need to be used, the cover
plate 1 can be slid away from the second trough 201 by the
cooperation of the slide rails 103 and the second sliders 205
to expose the USB interface slots. After use, the cover plate
1 can be slid into the second trough 201 by the cooperation
of the slide rails 103 and the second sliders 205, so that the
cover plate 1 is retained in the second faceplate 2. This can
prevent dust, metal particles, and other objects from entering
the USB interface slots.

Third Embodiment

As shown in FIGS. 3a-3b, the power receptacle according
to a third embodiment of the present invention includes a
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base assembly 4, a grounding assembly 5 coupled to the base
assembly 4, a first faceplate 3 and a second faceplate 2 with
multiple cover assemblies. In this embodiment, the base
assembly 4, grounding assembly 5, first faceplate 3, and
second faceplate 2 are similar to the corresponding compo-
nents of the first and second embodiments, and their detailed
descriptions are omitted. In the third embodiment, each
cover assembly is configured to removably cover one of the
USB Type-A or USB Type-C interface slots.

As shown in FIGS. 3a-3b, each cover assembly includes
a cover plate 1 and a sliding block 104. The cover plate 1 is
configured to cover one of the USB Type-A interface slot
401 and USB Type-C interface slot 402. The sliding block
104 is located on one side of the cover plate 1, so that the
cover plate 1 is slidably coupled to the second faceplate 2 via
the sliding block 104.

In this embodiment, the first faceplate 3 includes multiple
first troughs (not shown in the drawings) and multiple first
slide rails (not shown in the drawings). Each first trough has
one first opening (not shown in the drawings) that corre-
sponds to the USB interface slots 401 or 402, and the first
slide rail is located on one side of the corresponding first
trough. The shape of each first trough matches and comple-
ments the shape of each corresponding cover plate 1, so that
when the cover plate 1 covers the USB interface slot, the
corresponding first trough is coupled to the cover plate 1 via
the cooperation of the sliding block 104 and the first slide
rail.

Although the first troughs, the first slide rails and the first
opening are not shown in the drawings, their structures are
respectively similar to the second troughs, the second slide
rails and the second or third opening of the second faceplate
2 described below. When the second faceplate 2 is not
provided, the cover plates 1 are directly coupled to the first
troughs of the first faceplate 3, similar to the way the cover
plates 1 are coupled to the second troughs as described
below.

In this embodiment, the second faceplate 2 includes
multiple second troughs 201 and multiple second slide rails
206 each located on one side of a corresponding second
trough 201. One second opening 203 that corresponds to the
USB Type-A interface slot 401 or one third opening 204 that
correspond to the USB Type-C interface slot 402 is provided
within each second trough 201.

In this embodiment, the shape of each second trough 201
matches and complements the shape of each corresponding
cover plate 1, so that when the cover plate 1 covers the USB
Type-A interface slot 401 or the USB Type-C interface slot
402, the second trough 201 is coupled to the cover plate 1
via the cooperation of the sliding block 104 and the slide rail
206. More specifically, the cover plates 1 may be inserted
into the second troughs 201 from the underside of the second
faceplate 2 before the second faceplate 2 is assembled with
the first faceplate 3, and can slide along the slide rail 206
under the top surface of the second faceplate 2.

Compared to the first and second embodiment, in the third
embodiment, the receptacle has multiple cover assemblies,
each configured to cover only one USB interface slot.
Therefore, the multiple cover assemblies can be flexibly
used to cover one or more USB interface slots.

The power receptacle with protective cover according to
embodiments of the present invention can prevent dust,
metal particles, and other objects from entering the slots of
the receptacle. This can prolong the life of the receptacle and
ensure safety of the receptacle by preventing short circuit
conditions caused by metal particles or other objects falling
into the slots.
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While the present invention is described above using
specific examples, these examples are only illustrative and
do not limit the scope of the invention. It will be apparent to
those skilled in the art that various modifications, additions
and deletions can be made to the power receptacle of the
present invention without departing from the spirit or scope
of the invention.

What is claimed is:

1. A power receptacle with protective functions, compris-
ing:

a base assembly;

a grounding assembly coupled to the base assembly;

a faceplate coupled to a top of the base assembly, includ-
ing at least one USB (Universal Serial Bus) interface
slot electrically coupled to the base assembly;

a cover assembly, removably coupled to the faceplate and
configured to cover the USB interface slot;

wherein the cover assembly includes:

a cover plate, configured to cover the at least one USB
interface slot;

one or more rotation shafts, disposed on a first side of the
cover plate, and configured to pivotally couple the
cover plate to the faceplate; and

a snap, disposed on a second side of the cover plate
different from the first side, and configured to retain the
cover plate to the faceplate by cooperating with the
faceplate;

wherein the faceplate includes:

a trough, including an opening that corresponds to the
USB interface slot; and

a locking member located on one side of the trough;

wherein a shape of the trough matches and complements
a shape of the cover plate, wherein another side of the
trough is configured to receive the rotation shafts, and
wherein when the cover plate covers the at least one
USB interface slot, the snap and the locking member
cooperate with each other to lock the cover plate to the
faceplate.

2. A power receptacle with protective functions, compris-

ing:

a base assembly;

a grounding assembly coupled to the base assembly;

a first faceplate coupled to a top of the base assembly,
including at least one USB (Universal Serial Bus)
interface slot electrically coupled to the base assembly,
wherein the at least one USB interface slot includes one
or more of at least one USB Type-A interface slot and
at least one USB Type-C interface slot;

a second faceplate removably coupled to the top of the
first faceplate;

a cover assembly removably coupled to the second face-
plate and configured to cover the USB interface slot;

wherein the cover assembly includes:

a cover plate, configured to cover the at least one USB
interface slot;

one or more rotation shafts, disposed on a first side of the
cover plate, and configured to pivotally couple the
cover plate to the second faceplate; and

a snap, disposed on a second side of the cover plate
different from the first side, and configured to retain the
cover plate to the second faceplate by cooperating with
the second faceplate;

wherein the second faceplate includes:

a trough, including an opening that corresponds to the
USB Type-A interface slot and/or an opening that
corresponds to the USB Type-C interface slot; and

a locking member located on one side of the trough;
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wherein a shape of the trough matches and complements
a shape of the cover plate, wherein another side of the
trough is configured to receive the rotation shafts, and
wherein when the cover plate covers the at least one
USB interface slot, the snap and the locking member
cooperate with each other to lock the cover plate to the
second faceplate.

3. A power receptacle with protective functions, compris-

ing:

a base assembly;

a grounding assembly coupled to the base assembly;

a faceplate coupled to a top of the base assembly, includ-
ing at least one USB (Universal Serial Bus) interface
slot electrically coupled to the base assembly;

a cover assembly, removably coupled to the faceplate and
configured to cover the USB interface slot;

wherein the cover assembly includes:

a cover plate, configured to cover the at least one USB
interface slot; and

two slide rails, respectively located on two sides of the
cover plate;

wherein the cover plate is slidably coupled to the face-
plate via the slide rails;

wherein the faceplate further includes:

a trough, including an opening that corresponds to the at
least one USB interface slot; and

two sliders located on two sides of the trough;

wherein a shape of the trough matches and complements
a shape of the cover plate, wherein when the cover plate
covers the at least one USB interface slot, the trough is
coupled to the cover plate via cooperation of the two
slide rails and two sliders.

4. A power receptacle with protective functions, compris-

ing:

a base assembly;

a grounding assembly coupled to the base assembly;

a first faceplate coupled to a top of the base assembly,
including at least one USB (Universal Serial Bus)
interface slot electrically coupled to the base assembly,
wherein the at least one USB interface slot includes one
or more of at least one USB Type-A interface slot and
at least one USB Type-C interface slot;

a second faceplate removably coupled to the top of the
first faceplate;

a cover assembly removably coupled to the second face-
plate and configured to cover the USB interface slot;

wherein the cover assembly includes:

a cover plate, configured to cover the at least one USB
interface slot; and

two slide rails, respectively located on two sides of the
cover plate;

wherein the cover plate is slidably coupled to the second
faceplate via the slide rails;

wherein the second faceplate further includes:

a trough, including an opening that corresponds to the
USB Type-C interface slot and/or an opening that
corresponds to the USB Type-C interface slot; and

two sliders located on two sides of the trough;

wherein a shape of the trough matches and complements
a shape of the cover plate, wherein when the cover plate
covers the at least one USB interface slot, the trough is
coupled to the cover plate via cooperation of the two
slide rails and two sliders.

5. A power receptacle with protective functions, compris-

ing:

a base assembly;

a grounding assembly coupled to the base assembly;
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a faceplate coupled to a top of the base assembly, includ-
ing at least one USB (Universal Serial Bus) interface
slot electrically coupled to the base assembly;

a plurality of cover assemblies, wherein each cover
assembly is removably coupled to the faceplate and
includes a cover plate configured to removably cover
the at least one USB interface slot;

wherein the faceplate further includes:

a plurality of troughs, each trough including an opening
that corresponds to one of the USB interface slots; and

a plurality of slide rails, each slide rail located on one side
of a corresponding trough;

wherein a shape of the each of the plurality of troughs
matches and complements a shape of a corresponding
one of the plurality of cover plates, and wherein when
the cover plate covers the USB interface slot, the trough
is coupled to the cover plate via cooperation of the
corresponding sliding block and the slide rail.

6. The power receptacle of claim 5, wherein each cover

assembly further includes:

a sliding block, located on one side of the cover plate;

wherein the cover plate is slidably coupled to the face-
plate via the sliding block.

7. A power receptacle with protective functions, compris-

ing:

a base assembly;

a grounding assembly coupled to the base assembly;

a first faceplate coupled to a top of the base assembly,
including at least one USB (Universal Serial Bus)
interface slot electrically coupled to the base assembly,
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wherein the at least one USB interface slot includes one
or more of at least one USB Type-A interface slot and
at least one USB Type-C interface slot;

a second faceplate removably coupled to the top of the
first faceplate;

a plurality of cover assemblies, wherein each cover
assembly is removably coupled to the second faceplate
and includes a cover plate configured to cover the USB
interface slot;

wherein the second faceplate further includes:

a plurality of troughs, each first trough including an
opening that corresponds to one USB Type-A interface
slot or an opening that corresponds to one USB Type-C
interface slot; and

a plurality of slide rails, each slide rail located on one side
of a corresponding trough;

wherein a shape of the each of the plurality of troughs
matches and complements a shape of a corresponding
one of the plurality of cover plates, wherein when the
cover plate covers the USB Type-A interface slot or the
USB Type-C interface slot, the trough is coupled to the
cover plate via cooperation of the corresponding sliding
block and the slide rail.

8. The power receptacle of claim 7, wherein each cover

assembly further includes:

a sliding block, located on one side of the cover plate;

wherein the cover plate is slidably coupled to the second
faceplate via the sliding block.
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