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(54) POWER PLUG WITH LEAKAGE PROTECTION FUNCTION

(57) A power plug with leakage protection function
includes a housing (1), a reset button (11) and a testing
button (12) provided on the top surface of the housing,
a live line pin (2), a neutral line pin (4) and a ground line
pin provided on the bottom of the housing. A circuit board
(5) is provided inside the housing. A leakage protection
circuit for testing the cable leakage fault of power output
is provided on the circuit board. A trip device (7) for mak-
ing a movable contact (742) and a static contact (723)
contact or disconnect each other is provided inside the
housing. The power plug can detect the cable leakage

fault of power supply in real time and cut off the power

supply in time.
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Description
Technical Field

[0001] The present utility model relates to a power plug
with leakage protection functionality (referred to as Eu-
ropean standard PRCD), in particular to a power plug
with leakage protection functionality for installation on
such household electrical appliances as air conditioners,
refrigerators and televisions.

Background art

[0002] Atpresent, people connect household electrical
appliances to the mains supply via power plugs, the ma-
jority of power plugs currently on the market having the
following structure: comprising a shell on which are
mounted two or three pins exposed to the outside and
power supply cable leads connected to the pins; during
the manufacture of an electrical appliance, the power
supply cable leads of a power plug are fixedly connected
to the power supply contacts on a circuit board inside the
electrical appliance directly, forming an electric connec-
tion. When it is necessary to use a household electrical
appliance, all that needs to be done is to insert the pins
of this power plug into a socket, thereby achieving the
connection of the household electrical appliance to the
mains supply. Since such a power plug has no internal
leakage protection structure, when a leakage fault occurs
among the live wire, neutral wire and earth wire on the
output side of the pins, or when a short circuit fault occurs
between the live wire and neutral wire on the output side
of the pins, damage to the household electrical appliance
will be the direct result. At present, a number of power
plugs with leakage protection functionality have ap-
peared, and although they are capable of cutting off the
power supply when a fault occurs, serving to protect the
household electrical appliances, at the present time the
internal structure of these power plugs is comparatively
complex, and not convenient for mass production, hence
there is a necessity to solve the above problems.

Contents of the utility model

[0003] The present utility model overcomes the defi-
ciencies of the above technology, providing a power plug
with leakage protection functionality that has strong safe-
ty protection performance, simple structure and rational
design, is easy to manufacture in batches, and is able to
detect power supply cable leakage faults in real time and
promptly cut off the power supply and load connection.
[0004] The present utility model employs the following
technical solution to achieve the above objectives:

A power plug with leakage protection functionality
comprises a shell, a reset button and test button be-
ing disposed on the top surface of the shell, a power
supply live wire pin and neutral wire pin being dis-
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posed at the bottom of the shell, a circuit board being
disposed inside the shell, and a leakage protection
circuit for detecting cable leakage faults in the power
supply output being disposed on the circuit board; a
tripping device capable of connecting or disconnect-
ing a moving contact and static contact is disposed
inside the shell, the tripping device comprising a
shroud fixed inside the shell, a rod that is fixedly con-
nected to the reset button being vertically slidably
mounted at one side of the shroud; a drive lug is
disposed at the upper end of the rod, each of the two
sides of the lower end of the rod having fixed thereon
a static contact-piece connected to the load cable,
the static contact-pieces having static contacts dis-
posed thereon, and a rod return spring being con-
nected to the bottom of the rod; a cross arm which
can slide downwards in engagement with the drive
lug is disposed on the shroud, each end of the cross
arm having fixed thereon a moving contact-piece
connected to the power supply live wire pin and neu-
tral wire pin respectively, the moving contact-pieces
having disposed thereon moving contacts, which are
disposed above the static contacts in positions cor-
responding to those of the static contacts; a cross
arm return spring is connected to the bottom of the
cross arm, and a snap stop is further disposed on
the cross arm; a tripping coil that is electrically con-
nected to the circuit board is fixed in a cavity on an-
other side of the shroud, a static armature being dis-
posed inside the tripping coil; a rotating member is
hinge-connected in the middle of the shroud, the free
end of the rotating member being located directly
below the tripping coil, and an armature plate capa-
ble of being attracted into contact with the static ar-
mature being provided thereon; snap hooks which
match the snap stop on the cross arm are disposed
above the hinge end of said rotating member, and a
rotating member spring is connected below said ro-
tating member.

[0005] Said shell consists of a top cover and a bottom
cover that are snap-fitted together, said reset button and
test button being disposed in holes in the upper surface
of the top cover and exposed to the outside, and said
power supply live wire pin and neutral wire pin extending
to the outside through holes in the lower surface of the
bottom cover.

[0006] A fixed leg is disposed in the middle of the
shroud, a hinge shaft being disposed at the lower end of
the fixed leg, each side of the rotating member being
provided with a hinge hole that is hinge-connected to
each end of the hinge shaft respectively, and a sliding
groove for allowing the cross arm to slide up and down
being disposed at the upper end of the fixed leg.

[0007] A guidesleeveis disposed onthe shroud atone
side of the fixed leg, the lower end of said rod fitting over
the guide sleeve and being able to slide vertically along
the same, and said rod return spring being disposed in-
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side the guide sleeve.

[0008] A U-shaped metal needle and a test return
spring are disposed below said test button, two test solder
points being correspondingly disposed below the U-
shaped metal needle on the circuit board and constituting
a simulated test switch together with the U-shaped metal
needle.

[0009] Saidleakage protection circuit comprises a trip-
ping coil, a zero-sequence transformer, a control chip
and a silicon-controlled rectifier, the metal ring of said
zero-sequence transformer being looped over the power
supply cable connected to a load, the secondary coil of
the zero-sequence transformer being connected to the
input end of the control chip, the output end of the control
chip being connected to the gate of the silicon-controlled
rectifier, and the anode of the silicon-controlled rectifier
being connected to one end of the tripping coil.

[0010] The beneficial effects of the present utility mod-
el are as follows: 1. when a leakage incident accidentally
occurs during the use of a household electrical appliance,
the power supply can be cut off when the leakage current
reaches 5- 10 mA, serving to protect the household elec-
trical appliance; 2. when an open circuit occurs in any
phase of the power supply live wire or neutral wire, the
power supply can be cut off, serving to protect the house-
hold electrical appliance; 3. the internal structure of the
present utility model is comparatively simple, the design
is rational, and it is easy to mass produce.

Description of the accompanying drawings
[0011]

Fig. 1 is a three-dimensional exploded view of the
present utility model;

Fig. 2 is a plane figure of the present utility model;
Fig. 3 is a section taken along the line A-A in Fig. 2;

Fig. 4 is a structural diagram of the present utility
model after the top cover is removed;

Fig. 5 is a first three-dimensional diagram of a trip-
ping device of the present utility model;

Fig. 6 is a second three-dimensional diagram of the
tripping device of the present utility model;

Fig. 7 is a third three-dimensional diagram of the
tripping device of the present utility model;

Fig. 8 is an exploded view of the tripping device of
the present utility model; and

Fig. 9 is a circuit diagram of a leakage protection
circuit of the present utility model.
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Particular embodiments

[0012] Hereinafter, a further detailed description will
be given in conjunction with the accompanying drawings
and the embodiments of the present utility model.
[0013] Referring to Figs. 1- 8, disclosed in the present
utility model is a power plug with leakage protection func-
tionality, comprising a shell 1, a reset button 11 and test
button 12 being disposed on the top surface of the shell
1, a power supply live wire pin 2 and neutral wire pin 4
being disposed at the bottom of the shell 1, a circuit board
5 being disposed inside the shell 1, and a leakage pro-
tection circuit for detecting cable leakage faults in the
power supply output being disposed on the circuit board
5; a tripping device 7 capable of connecting or discon-
necting a moving contact 742 and static contact 723 is
disposed inside the shell 1, the tripping device 7 com-
prising a shroud 71 fixed inside the shell 1, a rod 72 that
is fixedly connected to the reset button 11 being vertically
slidably mounted on one side of the shroud 71; a drive
lug 721 is disposed at the upper end of the rod 72, each
of the two sides of the lower end of the rod 72 having
fixed thereon a static contact-piece 722 connected to the
load cable, the static contact-pieces 722 having static
contacts 723 disposed thereon, and a rod return spring
73 being connected to the bottom of the rod 72; a cross
arm 74 which can slide downwards in engagement with
the drive lug 721 is disposed on the shroud 71, each end
of the cross arm 74 having fixed thereon a moving con-
tact-piece 741 connected to the power supply live wire
pin 2 and neutral wire pin 4 respectively, the moving con-
tact-pieces 741 having disposed thereon moving con-
tacts 742, which are disposed above the static contacts
723 in positions corresponding to those of the static con-
tacts 723; a cross arm return spring 75 is connected to
the bottom of the cross arm 74, and a snap stop 743 is
further disposed on the cross arm 74; a tripping coil 76
that is electrically connected to the circuit board 5 is fixed
in a cavity on another side of the shroud 71, a static ar-
mature being disposed inside the tripping coil 76; a ro-
tating member 77 is hinge-connected in the middle of the
shroud 71, the free end of the rotating member 77 being
located directly below the tripping coil 76, and an arma-
ture plate 78 capable of being attracted into contact with
the static armature being provided thereon; snap hooks
771 which match the snap stop 743 on the cross arm 74
are disposed above the hinge end of said rotating mem-
ber 77, and a rotating member spring 79 is connected
below said rotating member 77.

[0014] When it is necessary to use a household elec-
trical appliance, the pins of the power plug have to be
inserted into a socket; at this moment, the moving con-
tacts are not in contact with the static contacts, and if it
is desired to connect the household electrical appliance
to the mains supply, the reset button 11 needs to be
pressed down, which drives the rod 72 to move down-
wards and at the same time compresses the rod return
spring 73, the drive lug 721 on the rod 81 pressing on
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the cross arm 74 while sliding downwards and at the
same time compressing the cross arm return spring 75;
at this moment the snap stop 743 on the cross arm 74
separates from the snap hooks 771 on the rotating mem-
ber 77, no longer snapping the snap hooks 771; since
the tripping coil 76 is energized, it causes the static ar-
mature therein to become magnetized to attract the ar-
mature plate 78; the armature plate 78 together with the
free end of the rotating member 77 rotates in the direction
of the static armature until the armature plate 78 is in
attractive contact with the static armature; during the ro-
tation of the rotating member 77, the position of the snap
hooks 771 falls, causing the cross arm 74 to continue
sliding downwards; once the hand is relaxed, the rod re-
turn spring 73 is released to push the rod upwards, caus-
ing the static contacts to be in contact with the moving
contacts, and achieving electric connection between the
load and the pins; thus the mains supply can now supply
electricity to the household electrical appliance via this
plug.

[0015] Said shell 1 consists of a top cover 13 and a
bottom cover 14 that are snap-fitted together, said reset
button 11 and test button 12 being disposed in holes in
the upper surface of the top cover 13 and exposed to the
outside, and said power supply live wire pin 2 and neutral
wire pin 4 extending to the outside through holes in the
lower surface of the bottom cover 14.

[0016] A fixed leg 711 is disposed in the middle of the
shroud 71, a hinge shaft 712 being disposed at the lower
end of the fixed leg 711, each side of the rotating member
77 being provided with a hinge hole that is hinge-con-
nected to each end of the hinge shaft 712 respectively,
and a sliding groove 713 for allowing the cross arm 74
to slide up and down being disposed at the upper end of
the fixed leg 711.

[0017] A guide sleeve 714 is disposed on the shroud
71 at one side of the fixed leg 711, the lower end of said
rod 72 fitting over the guide sleeve 714 and being able
to slide vertically along the same, and said rod return
spring 73 being disposed inside the guide sleeve 714.
[0018] A U-shaped metal needle 121 and a test return
spring 122 are disposed below said test button 12, two
test solder points being correspondingly disposed below
the U-shaped metal needle 121 on the circuit board 5
and constituting a simulated test switch TEST together
with the U-shaped metal needle 121. When the test but-
ton 12 is pressed down, the U-shaped metal needle 121
momentarily comes into contact with the two test solder
points on the circuit board 5; the test circuit is completed,
the zero-sequence transformer 62 on the leakage pro-
tection circuit generates a test leakage current, an induc-
tion signal is generated in the secondary coil thereof, and
the silicon-controlled rectifier SCR is triggered to con-
duct; the tripping coil 76 is short-circuited, the static ar-
mature loses its magnetism, the armature plate 78 is re-
leased, the free end of the rotating member 77 rotates
downwards, and the position of the snap hooks 771 rises,
causing the cross arm 74 to move upwards under the
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action of the cross arm return spring 75, so that the mov-
ing contacts detach from the static contacts, achieving
disconnection of the load from the pins; thus the mains
supply ceases to supply electricity to the household elec-
trical appliance, and the household electrical appliance
ceases to operate.

[0019] Referring to Fig. 9, said leakage protection cir-
cuit comprises a tripping coil 76, a zero-sequence trans-
former 62, a control chip U 1 and a silicon-controlled rec-
tifier SCR, the metal ring of said zero-sequence trans-
former 62 being looped over the power supply cable con-
nected to aload, the secondary coil of the zero-sequence
transformer 62 being connected to the input end of the
control chip U1, the output end of the control chip U1
being connected to the gate of the silicon-controlled rec-
tifier SCR, and the anode of the silicon-controlled rectifier
SCR being connected to one end of the tripping coil 76.
When a leakage incident accidentally occurs during the
use of ahousehold electrical appliance, aleakage current
signal is induced in the secondary coil of the zero-se-
quence transformer 62 when the leakage currentreaches
5-10 mA, and the silicon-controlled rectifier SCR is trig-
gered to conduct; the tripping coil 76 is short-circuited,
the static armature loses its magnetism, the armature
plate 78 is released, the free end of the rotating member
77 rotates downwards, and the position of the snap hooks
771 rises, causing the cross arm 74 to move upwards
under the action of the cross arm return spring 75, so
that the moving contacts detach from the static contacts,
achieving disconnection of the load from the pins; thus
the mains supply ceases to supply electricity to the
household electrical appliance, and the household elec-
trical appliance ceases to operate.

[0020] Alternatively, whenanopen circuitoccursinany
phase of power supply live wire or neutral wire, the trip-
ping coil 76 has an open circuit, the static armature loses
its magnetism, the armature plate 78 is released, the free
end of the rotating member 77 rotates downwards, and
the position of the snap hooks 771 rises, causing the
cross arm 74 to move upwards under the action of the
cross arm return spring 75, so that the moving contacts
detach from the static contacts, achieving disconnection
of the load from the pins; thus the mains supply ceases
to supply electricity to the household electrical appliance,
and the household electrical appliance ceases to oper-
ate.

Industrial applicability

[0021] The present invention is a power plug which
has leakage protection functionality, therefore it possess-
es industrial exploitability.

Claims

1. Power plug with leakage protection functionality,
comprising a shell (1), a reset button (11) and test
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button (12) being disposed on the top surface of the
shell (1), a power supply live wire pin (2) and neutral
wire pin (4) being disposed at the bottom of the shell
(1), acircuit board (5) being disposed inside the shell
(1), and a leakage protection circuit for detecting ca-
ble leakage faults in the power supply output being
disposed on the circuit board (5), characterized in
that a tripping device (7) capable of connecting or
disconnecting a moving contact (742) and static con-
tact (723) is disposed inside the shell (1), the tripping
device (7) comprising a shroud (71) fixed inside the
shell (1), a rod (72) that is fixedly connected to the
reset button (11) being vertically slidably mounted
at one side of the shroud (71); a drive lug (721) is
disposed at the upper end of the rod (72), each of
the two sides of the lower end of the rod (72) having
fixed thereon a static contact-piece (722) connected
to the load cable, the static contact-pieces (722) hav-
ing static contacts (723) disposed thereon, and a rod
return spring (73) being connected to the bottom of
the rod (72); a cross arm (74) which can slide down-
wards in engagement with the drive lug (721) is dis-
posed on the shroud (71), each end of the cross arm
(74) having fixed thereon a moving contact-piece
(741) connected to the power supply live wire pin (2)
and neutral wire pin (4) respectively, the moving con-
tact-pieces (741) having disposed thereon moving
contacts (742), which are disposed above the static
contacts (723) in positions corresponding to those
of the static contacts (723); a cross arm return spring
(75) is connected to the bottom of the cross arm (74),
and asnap stop (743) is further disposed on the cross
arm (74); a tripping coil (76) that is electrically con-
nected to the circuit board (5) is fixed in a cavity on
another side of the shroud (71), a static armature
being disposed inside the tripping coil (76); a rotating
member (77) is hinge-connected in the middle of the
shroud (71), the free end of the rotating member (77)
being located directly below the tripping coil (76),
and an armature plate (78) capable of being attracted
into contact with the static armature being provided
thereon; snap hooks (771) which match the snap
stop (743) on the cross arm (74) are disposed above
the hinge end of said rotating member (77), and a
rotating member spring (79) is connected below said
rotating member (77).

Power plug with leakage protection functionality ac-
cording to Claim 1, characterized in that said shell
(1) consists of a top cover (13) and a bottom cover
(14) that are snap-fitted together, said reset button
(11) and test button (12) being disposed in holes in
the upper surface of the top cover (13) and exposed
to the outside, and said power supply live wire pin
(2) and neutral wire pin (4) extending to the outside
through holes in the lower surface of the bottom cov-
er (14).
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3.

Power plug with leakage protection functionality ac-
cording to Claim 1 or 2, characterized in that a fixed
leg (711) is disposed in the middle of the shroud (71),
a hinge shaft (712) being disposed at the lower end
of the fixed leg (711), each side of the rotating mem-
ber (77) being provided with a hinge hole that is
hinge-connected to each end of the hinge shaft (712)
respectively, and a sliding groove (713) for allowing
the cross arm (74) to slide up and down being dis-
posed at the upper end of the fixed leg (711).

Power plug with leakage protection functionality ac-
cording to Claim 3, characterized in that a guide
sleeve (714) is disposed on the shroud (71) at one
side of the fixed leg (711), the lower end of said rod
(72) fitting over the guide sleeve (714) and being
able to slide vertically along the same, and said rod
return spring (73) being disposed inside the guide
sleeve (714).

Power plug with leakage protection functionality ac-
cording to Claim 1, characterized in that a U-
shaped metal needle (121) and a test return spring
(122) are disposed below said test button (12), two
test solder points being correspondingly disposed
below the U-shaped metal needle (121) on the circuit
board (5) and constituting a simulated test switch
(TEST) together with the U-shaped metal needle
(121).

Power plug with leakage protection functionality ac-
cording to Claim 1, characterized in that said leak-
age protection circuit comprises a tripping coil (76),
a zero-sequence transformer (62), a control chip
(U1) and a silicon-controlled rectifier (SCR), the met-
al ring of said zero-sequence transformer (62) being
looped over the power supply cable connected to a
load, the secondary coil of the zero-sequence trans-
former (62) being connected to the input end of the
control chip (U1), the output end of the control chip
(U1) being connected to the gate of the silicon-con-
trolled rectifier (SCR), and the anode of the silicon-
controlled rectifier (SCR) being connected to one
end of the tripping coil (76).
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