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Abstract
The invention discloses a telescopic mechanism of an European plug of a power converter with
a grounding pin, comprising a shell, a push handle arranged on the shell, a plug bush arranged
in the shell and movably connected with the pushhandle, and a pin assembly arranged in the
shell, and further comprising a fixed rack arranged on the shell and extending into the plug
bush, a movable rack connected with the pin assembly, and a gear arranged on the plug bush
and meshed with the fixed rack and the movable rack respectively. The pin assembly comprises
two pins; two ground conductors are arranged on the plug bush, the two pins and the two
ground conductors are combined to form a hybrid grounding plug, and an additional contact

sleeve is provided on the hybrid grounding plug for a grounding pin of a French plug.
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TELESCOPIC MECHANISM OF EUROPEAN PLUG OF POWER CONVERTER WITH
GROUNDING PIN

Technical Field
[0001] The invention relates to the field of conversion plugs, inparticular
to a telescopic mechanism of an European plug of a power converter with a

grounding pin.

Background Art

[0002] With the increasing global tourism and trade, travel conversion
plugs or travel converters have been widely used. With the development of
technology, the types and functions of conversion plugs are constantly
updated, for example, German conversion plugs.

[0003] However, due to the limitation of the internal structure design,the
German conversion plug has the following disadvantages: when pins are
pushed out for use, a push handle needs to be pushed to move for a stroke to
push an plug bush to pass out of the shell; then, the push handle is pushed to
move for a next stroke, so that the pins can be pushed out of the shell and
out of a lower end of the plug bush for use. Therefore, with the structure
having a large position and space to be reserved on the German conversion
plug, the push handle can complete two strokes. Therefore, the occupied
space is larger, and the size of the product is bigger, which dos not facilitate

the miniaturization development of the product.

Summary of the Invention
[0004] For the defects above, the invention is directed to provide
telescopic mechanism of an European plug of a power converter with a
grounding pin, wherein the stroke of the push handle can be set to be shorter
when the plug bush and the pin assembly are pushed out similarly, so that

1
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the space occupied by the movement of the push handle is reduced, the inner
space of a product is saved, and the size of the product is reduced
conveniently, which facilitates the miniaturization of the whole product.

[0005] The technical solution adopted by the invention for achieving the
above purpose is as follows.

[0006] A telescopic mechanism of an European plug of a power converter
with a grounding pin comprises a shell, a push handle arranged on the shell, a
plug bush arranged in the shell and movably connected with the push handle,
and a pin assembly arranged in the shell, characterized byfurther comprising a
fixed rack arranged on the shell and extending into the plug bush, a movable
rack connected with the pin assembly, and a geararranged on the plug bush
and meshed with the fixed rack and the movable rack respectively.

[0007] As a further improvement of the present invention, the pin
assembly comprises two pins, two ground conductors are arranged on the plug
bush, the two pins and the two ground conductors are combined toform
a hybrid grounding plug, and an additional contact sleeve is provided onthe
hybrid grounding plug for a grounding pin of a French plug.

[0008] As a further improvement of the present invention, the movable
rack is fixedly connected with the pin assembly.

[0009] As a further improvement of the invention, the pin assembly
further comprises a transverse connection block, and the two pins are
perpendicularly arranged at a lower end of the transverse connection block,
wherein the movable rack is fixedly connected with the transverse connection
block.

[0010] As a further improvement of the present invention, the gear is
fixed to the plug bush.

[0011] As a further improvement of the present invention, the gear is

fixed to the plug bush by a screw.
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[0012] As a further improvement of the present invention, the shell
comprises a base and an upper cover matched with the base, wherein an
opening through which the plug bush and the pin assembly pass is formed in
the base.

[0013] As a further improvement of the present invention, the fixed rack
is integrally formed on the base, or longitudinally and fixedly mountedon the
base by a connector.

[0014] As a further improvement of the present invention, the fixed rack
is longitudinally fixed to the upper cover.

[0015] As a further improvement of the invention, a locking structure is
arranged between the push handle and the movable rack and comprises at
least one locking protrusion arranged on the push handle and at least one
locking slot formed on the movable rack and used for clamping the locking
protrusion.

[0016] As a further improvement of the invention, the push handle is
movably connected with the plug bush by a positioning seat, and a positioning
slide hole and a spring mounting slot are respectively formed in the positioning
seat; and a positioning strip which is slidably arranged in the positioning slide
hole and a push block which is movable in the spring mounting slot are formed
in the push handle, and a spring is arranged in the spring mounting slot.

[0017] As a further improvement of the invention, the push handle mainly
consists of a linkage block arranged in the shell and a push partconnected to
an end of the linkage block and passing out of the shell, wherein the linkage
block is movably connected with the plug bush by the positioning seat; the
locking protrusion, the positioning strip and the push block are all arranged on
the linkage block; meanwhile, a strip-shaped hole for the push part to move
up and down is formed in the shell.

[0018] As a further improvement of the invention, at least one guide rod
3
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is arranged in the shell, and the linkage block and the positioning seat are
sleeved on the guide rod.

[0019] The invention has following beneficial effects. By additionally
arranging and combining the fixed rack, the gear and the movable rack meshed
with each other, as long as the push handle is pushed downwards to move for
a first stroke, the first downward stroke can be provided for the plugbush and
the pin assembly, namely the plug bush and the pin assembly are pushed out
of the shell synchronously; meanwhile, the pin assembly can also acquire a
second stroke which moves downwards relative to the plug bush, sothat the
lower end of the pin assembly passes out of the plug bush, i.e. the push handle
moves for one stroke, and the pin assembly can acquire two strokes. As can be
seen from this, the stroke of the push handle can be set to be shorter when
the plug bush and the pin assembly are pushed out similarly,so that the space
occupied by the movement of the push handle is reduced, the inner space of
a product is saved, and the size of the product is reduced conveniently, which
facilitates the miniaturization of the whole product.

[0020] The above is an overview of the technical scheme of the invention.
The following is a further explanation of the invention in combination with the

attached drawings and specific implementations.

Brief Description of the Drawings
[0021] Fig. 1is an overall exploded view according to Embodiment 1;
[0022] Fig. 2 is a schematic view showing the internal structure of a plug
bush and a pin assembly in a non-push-out state according to Embodiment

1;

[0023] Fig. 3 is a structurally schematic view of a linkage block of a push
handle sleeved on a guide rod according to Embodiment 1;

[0024] Fig. 4 is a schematic view showing the structure that a movable
4
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rack, a gear and a fixed rack are combined when the plug bush and the pin
assembly are in the non-push-out state according to Embodiment 1;

[0025] Fig. 5 is a schematic view showing the overall external structure
of the plug bush and pin assembly in the non-push-out state according to
Embodiment 1;

[0026] Fig. 6 is a schematic view showing the internal structure of the plug
bush and the pin assembly in a push-out state according to Embodiment 1;

[0027] Fig. 7 is a structurally schematic view of the movable rack, the gear
and the fixed rack are combined when the plug bush and the pin assembly are
in the push-out state according to Embodiment 1;

[0028] Fig. 8 is a schematic view showing the overall external structure
of the plug bush and the pin assembly in the push-out state according to
Embodiment 1;

[0029] Fig. 9 is a structurally schematic view of a hybrid grounding
plug according to Embodiment 1;

[0030] Fig. 10 is a structurally schematic view of a locking structure
arranged on a push handle and a movable rack according to Embodiment 2;

[0031] Fig. 11 is a schematic view showing an exploded structure of the
push handle, the movable rack and a positioning seat according to
Embodiment 2;

[0032] Fig. 12 is a structurally schematic view of the push handle

according to Embodiment 2.
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Detailed Description of the Invention

[0033] In order to further explain the technical means and effects of the
present invention for achieving the intended purpose, the following detailed
description of the embodiments of the present invention will be made with
reference to the accompanying drawings and preferred embodiments.

[0034] Embodiment 1

[0035] Referring to Figs. 1, 2 and 4, the present embodiment provides a
telescopic mechanism of an European plug of a power converter with a
grounding pin, comprising a shell 1, a push handle 2 arranged on the shell 1,
a plug bush 3 arranged in the shell 1 and movably connected with the push
handle 2, and a pin assembly 4 arranged in the shell 1. The telescopic
mechanism of the European plug of the power converter with the grounding
pin in the embodiment further comprises a fixed rack 5 arranged on the shell
1 and extending into the plug bush 3, a movable rack 6 connected with the
pin assembly 4, and a gear 7 arranged on the plug bush 3 and meshed with the
fixed rack 5 and the movable rack 6 respectively. As shown in Figs. 2, 4 and 5,
the plug bush 3 and the pin assembly 4 are in a non-push-out state. When the
push handle 2 is pushed downwards, the push handle 2 drives the plug bush 3
to move downwards, and the gear 7 on the plug bush 3 moves downwards.
Since the fixed rack 5 is fixed on the shell 1, the continuously moved gear 7 can
roll along the fixed rack 5, for example, rotate in direction A(counterclockwise)
in Fig. 2. Inthe process, as the gear 7 is in meshed connection with the movable
rack 6, the movable rack 6 is also driven to synchronously move downwards
when the gear 7 continuously moves downwards along with the plug bush 3
and passes out of the shell 1, and then the movable rack 6 drives the pin
assembly 4 to synchronously move downwards for a first stroke, so that the
pin assembly 4 and the plug bush 3 synchronously pass out of the shell 1;

meanwhile, when the gear 7 rotates due to the presence of the fixed rack 5,
6
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the gear 7 synchronously pushes the movable rack 6 meshed with the gear 7
downwards, the movable rack 6 drives the pin assembly 4 to synchronously
move downwards for a second stroke, and the pin assembly 4 moves
downwards for the second stroke relative to the plug bush 3, so that a lower
end of the pin assembly 4 passes out of the plug bush 3, as shown in Figs. 6-8.

[0036] Therefore, as long as the push handle 2 is pushed downwards to
move for the first stroke, the first downward stroke can be provided for theplug
bush 3 and the pin assembly 4, namely the plug bush 3 and the pin assembly 4
are pushed out of the shell 1 synchronously; meanwhile, the pin assembly 4
can also acquire a second stroke which moves downwards relativeto the plug
bush 3, so that the lower end of the pin assembly 4 passes out of the plug bush
3, i.e. the pin assembly 4 can acquire two strokes. As can be seen from this, the
stroke of the push handle 2 can be set to be shorter when the plug bush 3 and
the pin assembly 4 are pushed out similarly, so that the space occupied by the
movement of the push handle 2 is reduced, the inner space of a product is
saved, and the size of the product is reduced conveniently, which facilitates
the miniaturization of the whole product.

[0037] In this embodiment, as shown in Figs. 5 and 9, the pin assembly
4 comprises two pins 42, two ground conductors 31, 32 are arranged on the
plug bush 3, the two pins 42 and the two ground conductors 31, 32 are
combined to form a hybrid grounding plug, and an additional contact sleeve
33 is provided on the hybrid grounding plug for a groundingpin of a French
plug. By means of the meshed structure formed by combining the fixed rack
5, the movable rack 6 and the gear 7, the pin in the hybrid grounding plug

can be telescopically operated.

[0038] In this embodiment, the movable rack 6 is fixedly connected with

the pin assembly 4. Specifically, as shown in Fig. 2, the pin assembly 4 further
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comprises a transverse connection block 41, and the two pins 42 are
perpendicularly arranged at a lower end of the transverse connection block 41,
wherein the movable rack 6 is fixedly connected with the transverse
connection block 41. Therefore, the movable rack 6 is integrally connected
with the transverse connection block 41, and when the movable rack 6 moves
downwards, the pin assembly 4 is driven to move downwards synchronously.

[0039] In this embodiment, the gear 7 is fixed to the plug bush 3.
Specifically, as shown in Fig. 2, the gear 7 is fixed to the plug bush 3 by a
screw 71. Of course, the gear 7 may be fixed to the plug bush 3 by other
structures or other means. Therefore, the gear 7 is integrally connected with
the plug bush 3, and when the plug bush 3 moves downwards, the gear 7 is
driven to move downwards synchronously.

[0040] In the embodiment, as shown in Fig. 1, the shell 1 comprises a base
11 and an upper cover 12 matched with the base 11, wherein an opening
through which the plug bush 3 and the pin assembly 4 pass is formed in the
base 11; and when the plug bush 3 and the pin assembly 4 are not pushed out,
lower end surfaces of the plug bush 3 and the pin assembly 4are flush with the
opening, as shown in Fig. 5. After the plug bush 3 and the pin assembly 4 are
pushed out, lower parts of the plug bush 3 and the pin assembly 4 pass out
of a lower end surface of the base 11 through theopening, as shown in
Fig. 8.

[0041] For the specific mounting of the fixed rack 5, it may be integrally
formed on the base 11, or the fixed rack 5 may be longitudinally and fixedly
mounted on the base 11 by a connector 51, so that the gear 7 can be meshed
with the fixed rack 5, and the gear 7 can roll up and down along the fixed rack
5, as shown in Fig. 2. The specific structure and configuration ofthe connector
51 can be set according to specific requirements, as shown in Figs. 2 and 6. Of

course, itis also possible to fix the fixed rack 5 longitudinally on the upper cover
8
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12 as long as the fixed rack 5 can extend to the side of thegear 7 for being
meshed with the gear 7, and the gear 7 can roll up and down along the fixed
rack 5.

[0042] The telescopic mechanism provided by the embodiment of the
invention is particularly suitable for a conversion plug, and the synchronous
push-out function is realized for the plug bush 3 and the pin assembly 4 in
the plug. During specific operations, the plug bush 3 and the pin assembly 4
can be pushed out only by pushing the push handle 2 downwards, and the plug
bush 3 and the pin assembly 4 can be retracted by pushing the push handle 2
upwards. However, with regard to other structures and working principles
inside the conversion plug, the same is true of the conventional conversion
plugin the art.

[0043] Preferably, the telescopic mechanism provided by the
embodiment is particularly suitable for use in European conversion plugs, such
as German or French conversion plugs, particularly for use in high power
appliances below 16 A.

[0044] Embodiment 2

[0045] The main difference between this embodiment and Embodiment
1 is that, as shown in Figs. 10 to 12, a locking structure 9 is arranged between
the push handle 2 and the movable rack 6 and comprises at least one locking
protrusion 91 arranged on the push handle 2 and at least one locking slot 92
formed on the movable rack 6 and used for clamping the locking protrusion
91. After the two pins 42 of the pin assembly 4 and the plug bush 3 extend out
of the shell 1 or are retracted into the shell 1, the two pins 42 and the plug
bush 3 of the pin assembly 4 can be clamped into the locking slot 92 by the
locking protrusion 91 of the locking structure 9, so that the movable rack 6 and
the pin assembly 4 can be integrally locked, which is convenient for the product

use. For example, after the two pins 42 of the pin assembly 4 and the plug bush
9
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3 extend out of the shell 1, the locking protrusions 91 of the locking structure
9 are clamped into the locking slot 92, so that the movable rack 6 and the pin
assembly 4 are integrally locked, and the movable rack 6 and the pin assembly
4 cannot be automatically retracted, which is convenient for the product use;
and the two pins 42 of the pin assembly 4 and the plug bush 3 can be retracted
into the shell 1 only if the locking protrusion 91 leaves the locking slot 92 to
release the locking by pushing the push handle 2. Similarly, after the two pins
4 of the pin assembly 42 and the plug bush 3 are retracted into the shell 1,
the locking protrusion 91 of the locking structure 9 is clamped into the locking
slot 92, so that the movable rack 6 and the pin assembly 4 are integrally locked,
and the two pins 42 and the plug bush 3 cannot extend out automatically; and
the two pins 42 and the plug bush 3 can be pushed out of the shell 1 only if the
locking protrusion 91 leaves the locking slot 92 to release the locking by
pushing the push handle 2.

[0046] Specifically, the number of the locking protrusions 91 in the
embodiment is two, and an avoiding slot 93 is formed between the two locking
protrusions 91; accordingly, the number of the locking slot 92 is also two; and
a longitudinal slide slot 94 extending longitudinally is formed in the movable
rack 6, and the two locking slots 92 are located at both sides of the longitudinal
slide slot, as shown in Figs. 11 and 12. In a locked state, the two locking
protrusions 91 are clamped into the two locking slots 92 one by one; and in a
contact locked state, one locking protrusion 91 is located in the longitudinal
slide slot 94, and the other locking protrusion 91 is also movedto the side of
the movable rack 6.

[0047] Inthe embodiment, the push handle 2 is movably connected with
the plug bush 3 by a positioning seat 30, and a positioning slide hole 301 and a
spring mounting slot 302 are respectively formed in the positioning seat 30; a

positioning strip 211 which is slidably arranged in the positioning slide hole 301
10

Date Recgue/Date Received 2021-04-12



and a push block 212 which is movable in the spring mounting slot 302 are
formed in the push handle 2; and a spring 303 is arranged in the spring
mounting slot 302, and the spring 303 is directly pushed by the push block 212.
In a natural telescopic state of the spring 303, the push handle 2 slides on the
positioning seat 30 to the locking protrusion 91 of the locking structure 9 for
being clamped into the locking slot 92, so that the movable rack 6 and the pin
assembly 4 are integrally locked. When it is required to release the locking, the
push handle 2 is pushed into the shell 1, so that the locking protrusion 91
leaves the locking slot 92 to release the locking. Thus, the two pins 42 of the
pin assembly and the plug bush 3 can be pushed out and retracted by pushing
the push handle 2 up and down 4 while the spring 303 is compressed. After the
push handle 2 is pushed up and down to be in place, the acting force on the
push handle 2 is released; and under the elastic restoring force of the spring
303, the push handle 2 is moved outwards and reset, so that the push handle
2 slides on the positioning seat 30, and the locking protrusion 91 of the locking
structure 9 is clamped into the lockingslot 92 again for realizing the locking
function.

[0048] In the embodiment, as shown in Figs. 2, 10 and 12, the push handle
2 mainly consists of a linkage block 21 arranged in the shell 1 and a push
part 22 connected to an end of the linkage block 21 and passing out of the shell
1, wherein the linkage block 21 is movably connected with the plug bush 3 by
the positioning seat 30; and the locking protrusion 91, the positioning strip 211
and the push block 212 are all arranged on the linkage block 21. Therefore,
when the linkage block 21 of the push handle 2 moves downwards, the plug
bush 3 is driven to move downwards synchronously. Meanwhile, as shown in
Fig. 5, a strip-shaped hole 10 for the push part 22 to move up and down is
formed in the shell 1, and the strip-shaped hole 10 provides a vertical path for

the push part 22 to move up and down.
11
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[0049] In order to improve the vertical stability of the push handle 2
moving up and down, at least one guide rod 8 is arranged in the shell 1, and
the linkage block 21 and the positioning seat 30 are sleeved on the guide rod
8, as shown in Figs. 3 and 10. When the push handle 2 moves up and down,
the linkage block 21 can vertically move up and down along a plurality of guide
rods 8, without the phenomena of displacement, bending and the like.

[0050] In the description above, only the preferred embodiments of the
present invention has been described, and the technical scope of the present
invention is not limited in any way. Therefore, other structures obtained by
adopting the same or similar technical features as those of the above
embodiments of the present invention are within the scope of the present

invention.

12
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CLAIMS

1. A telescopic mechanism of an European plug of a power converter with a grounding pin,

comprising:
a shell,
a push handle arranged on the shell,
a plug bush arranged in the shell and movably connected with the push handle, and
a pin assembly arranged in the shell, characterized by further comprising
a fixed rack arranged on the shell and extending into the plug bush,
a movable rack connected with the pin assembly, and

a gear arranged on the plug bush and meshed with the fixed rack and the movable rack

respectively; wherein

the pin assembly comprises two pins; two ground conductors are arranged on the plug bush,
the two pins and the two ground conductors are combined to form a hybrid grounding plug, and
an additional contact sleeve is provided on the hybrid grounding plug for a grounding pin of a
French plug.

2. The telescopic mechanism according to claim 1, characterized in that the movable rack is

fixedly connected with the pin assembly.

3. The telescopic mechanism according to claim 2, characterized in that the pin assembly further
comprises a transverse connection block, and the two pins are perpendicularly arranged at a
lower end of the transverse connection block, wherein the movablerack is fixedly connected

with the transverse connection block.

4. The telescopic mechanism according to claim 1, characterized in that the gear is fixed to the

plug bush.

5. The telescopic mechanism of an European plug of a power converter with a grounding pin

13
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according to claim 4, characterized in that the gear is fixed to the plug bush by a screw.

6. The telescopic mechanism according to claim 1, characterized in that the shell comprises a
base and an upper cover matched with the base, wherein an opening through which the plug

bush and the pin assembly pass is formed in the base.

7. The telescopic mechanism according to claim 6, characterized in that the fixed rack is

integrally formed on the base, or longitudinally and fixedly mounted on the base by a connector.

8. The telescopic mechanism according to claim 6, characterized in that the fixed rack is

longitudinally fixed to the upper cover.

9. The telescopic mechanism according to any one of claims 1 to 8, characterized in that a
locking structure is arranged between the push handle and the movable rack andcomprises at
least one locking protrusion arranged on the push handle and at least one locking slot formed

on the movable rack and used for clamping the locking protrusion.

10. The telescopic mechanism according to claim 9, characterized in that the push handle is
movably connected with the plug bush by a positioning seat, and a positioning slide hole and a
spring mounting slot are respectively formed in the positioning seat, and a positioning strip
which is slidably arranged in the positioning slide hole and a push block which is movable in
the spring mounting slot are formed inthe push handle, and a spring is arranged in the spring

mounting slot.

11. The telescopic mechanism according to claim 10, characterized in that the push handle
mainly consists of a linkage block arranged in the shell and a push part connectedto an end of
the linkage block and passing out of the shell, wherein the linkage block is movably connected
with the plug bush by the positioning seat; thelocking protrusion, the positioning strip and the
push block are all arranged on the linkage block; meanwhile, a strip-shaped hole for the push

part to move up and down is formed in the shell.

12. The telescopic mechanism according to claim 11, characterized in that at least one guide

rodis arranged in the shell, and the linkage block and the positioning seat are sleeved on the

14
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guide rod.
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