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(54) PLUG, ELECTRICAL CONNECTOR AND TERMINAL DEVICE

(57) A plug (110), an electrical connector (100) and
a terminal device (200). The plug is used for connecting
to the terminal device (200) related to a vehicle battery;
one end of the plug (110) can adapt to an output port of
the terminal device (200), and the other end of the plug
(110) can be connected to the vehicle battery through
wires (120, 130), so that the terminal device (200) can
detect or perform charging and discharging operations
on the vehicle battery; the plug (110) comprises an insu-
lating housing (111); a first terminal (113), arranged in
the insulating housing (111); and at least a pair of second
terminals (114), arranged in the insulating housing (111),
each pair of second terminals (114) being distributed in
central symmetry with the first terminal (113) as the cent-
er, and the polarity of the first terminal (113) is the oppo-
site of the polarity of the second terminals (114). The plug
(110) can realize normal electrical connection with a
socket no matter whether the plug is forwardly or reverse-
ly plugged.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201910790300.7, entitled "PLUQ
ELECTRICAL CONNECTOR AND TERMINAL DE-
VICE", filed on August 26, 2019 in China Patent Office,
the entire contents of which are incorporated herein by
reference.

Technical Field

[0002] The present application relates to the technical
field of electrical connection, and in particular, to a plug,
an electrical connector and a terminal device.

Background Art

[0003] In daily life, the plug and socket are often used
for electrical connection. For example, when a vehicle
battery is to be detected or charged, a terminal device,
such as an emergency start power supply, is often elec-
trically connected to the vehicle battery by means of an
electrical connector. Specifically, a plug is provided at
one end of the electrical connector, and the terminal de-
vice has an output port adapted to the plug.
[0004] However, in implementing the present inven-
tion, the inventors have found the following technical
problem: when connecting the plug to the output port of
the terminal device, a user needs to firstly identify the
positive and negative polarities of the terminals of the
plug, and then plug the output port accordingly, so as to
prevent reverse connection of the plug that causes acci-
dents such as short circuit. This makes the user’s oper-
ation very inconvenient, and affects the user’ s use ex-
perience.

Summary of the Invention

[0005] An object of the present invention is to provide
a plug, an electrical connector having the plug, and a
terminal device adapted to the plug to solve the technical
problem that the plug of existing technologies cannot be
electrically connected to a terminal device by both for-
ward plugging or reverse plugging.
[0006] The present invention solves the technical prob-
lem with the following technical solution:

a plug,
the plug being used for connection of a terminal de-
vice related to a vehicle battery, one end of the plug
being fit into an output port of the terminal device
while the other end of the plug being connected to
the vehicle battery through wires so as to enable the
terminal device to detect or charge or discharge the
vehicle battery;
the plug including:

an insulating housing;

a first terminal, arranged in the insulating hous-
ing; and
at least one pair of second terminals, arranged
in the insulating housing, each pair of second
terminals being distributed in central symmetry
with the first terminal as the center;
the first terminal is opposite in polarity to the sec-
ond terminals;
the first terminal is connectable to a terminal of
the vehicle battery of the same polarity as the
first terminal via a wire;
the at least one pair of second terminals are con-
nectable to the other terminal of the vehicle bat-
tery of the same polarity as the at least one pair
of second terminals via another wire;
when the plug is fit into the output port, the first
terminal is connected to one of positive and neg-
ative electrodes of an internal battery in the ter-
minal device of the same polarity as the first ter-
minal, and the at least one pair of second termi-
nals are connected to one of the positive and
negative electrodes of the internal battery of the
same polarity as the second terminals, so that
the positive and negative electrodes of the in-
ternal battery are connected to the vehicle bat-
tery via the plug and the wire;
wherein the plug is fit into the output port in either
of a first direction and a second direction, the
first direction being at 180 degrees from the sec-
ond direction with the first terminal as a rotation
center.

[0007] As a further improvement of the above technical
solution, the plug further includes at least one pair of third
terminals, arranged in the insulating housing, wherein
each pair of third terminals are distributed in central sym-
metry with the first terminal as the center;

the third terminals are of the same polarity as the
first terminal, and the third terminals are connectable
to the terminal of the vehicle battery of the same
polarity as the first terminal via a wire; and
when the plug is fit into the output port, one of the
positive and negative electrodes of the internal bat-
tery of the same polarity as the first terminal is con-
nected to the third terminals. As a further improve-
ment of the above technical solution, all the third ter-
minals are arranged in a row.

[0008] As a further improvement of the above technical
solution, the first terminal, all the second terminals, and
all the third terminals are arranged in a row.
[0009] As a further improvement of the above technical
solution, the plug further includes at least one pair of first
signal terminals, each pair of first signal terminals being
distributed in central symmetry with the first terminal as
the center;
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the first signal terminals are connectable to the ter-
minal of the vehicle battery of the same polarity as
the first terminal via a wire, and when the plug is fit
into the output port, one of the positive and negative
electrodes of the internal battery of the same polarity
as the first terminal is connected to the first signal
terminals; or the first signal terminals are connecta-
ble to the terminal of the vehicle battery of the same
polarity as the second terminals via a wire, and when
the plug is fit into the output port, one of the positive
and negative electrodes of the internal battery of the
same polarity as the second terminals is connected
to the first signal terminals.

[0010] As a further improvement of the above technical
solution, a plug recess is provided at one end of the in-
sulating housing, and the first terminal and all the second
terminals are accommodated in the plug recess.
[0011] As a further improvement of the above technical
solution, the plug further includes a flexible interconnect-
ing piece connected to one end, away from the plug re-
cess, of the insulating housing.
[0012] As a further improvement of the above technical
solution, the insulating housing is smaller than the flexible
interconnecting piece in cross-sectional area in a part
where the insulating housing is joint with the flexible in-
terconnecting piece.
[0013] As a further improvement of the above technical
solution, the flexible interconnecting piece is made of pol-
yvinyl chloride.
[0014] As a further improvement of the above technical
solution, the insulating housing is made of nylon 6 and
glass fibers.
[0015] As a further improvement of the above technical
solution, the first terminal includes a first fixing portion
and first holding portions, one end of the first fixing portion
is fixed to the insulating housing, and the other end of
the first fixing portion is connected to at least two first
holding portions, two adjacent first holding portions hav-
ing a gap therebetween.
[0016] As a further improvement of the above technical
solution, all the first holding portions of the same first
terminal are arranged in a circle.
[0017] As a further improvement of the above technical
solution, the second terminal includes a second fixing
portion and second holding portions, one end of the sec-
ond fixing portion is fixed to the insulating housing, and
the other end of the second fixing portion is connected
to at least two second holding portions, two adjacent sec-
ond holding portions having a gap therebetween.
[0018] As a further improvement of the above technical
solution, all the second holding portions of the same sec-
ond terminal are arranged in a circle.
[0019] The present invention further solves the tech-
nical problem with the following technical solution:
an electrical connector, including a first wire, a second
wire and the plug described above, the first terminal being
connected to the first wire which is connectable to the

terminal of the vehicle battery of the same polarity as the
first terminal, and the at least one pair of second terminals
being connected to the second wire which is connectable
to the terminal of the vehicle battery of the same polarity
as the second terminals.
[0020] As a further improvement of the above technical
solution, the electrical connector further includes a first
clamp and a second clamp, the first clamp being electri-
cally connected to the first wire and used for fixedly con-
necting the terminal of the vehicle battery of the same
polarity as the first terminal, the second clamp being elec-
trically connected to the second wire and used for fixedly
connecting the terminal of the vehicle battery of the same
polarity as the second terminals.
[0021] The present invention further solves the tech-
nical problem with the following technical solution:
A terminal device for detecting or charging/discharging
a vehicle battery, the terminal device including an internal
battery, the terminal device being provided with an output
port, the output port including:

a base,
a fourth terminal, arranged on the base; and
at least one pair of fifth terminals, arranged on the
base, each pair of fifth terminals being distributed in
central symmetry with the fourth terminal as the cent-
er;
the fourth terminal is opposite in polarity to the fifth
terminals;
wherein the fourth terminal is connected to one of
positive and negative electrodes of the internal bat-
tery, and the at least one pair of fifth terminals are
connected to the other of the positive and negative
electrodes of the internal battery; and
when the terminal device detects or charges or dis-
charges the vehicle battery, the fourth terminal is
connected to a terminal of the vehicle battery of the
same polarity as the fourth terminal, and the at least
one pair of fifth terminals are connected to a terminal
of the vehicle battery of the same polarity as the at
least one pair of fifth terminals.

[0022] As a further improvement of the above technical
solution, the electrical connector further includes at least
one pair of sixth terminals, arranged on the base, each
pair of sixth terminals being distributed in central sym-
metry with the fourth terminal as the center;

the sixth terminals are of the same polarity as the
fourth terminal, and the sixth terminals are connect-
able to a terminal of the internal battery of the same
polarity as the fourth terminal; and
when the terminal device detects or charges or dis-
charges the vehicle battery, the sixth terminal is con-
nected to the terminal of the vehicle battery of the
same polarity as the fourth terminal.

[0023] As a further improvement of the above technical
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solution, all the sixth terminals are arranged in a row.
[0024] As a further improvement of the above technical
solution, the fourth terminal, all the fifth terminals, and all
the sixth terminals are arranged in a row.
[0025] As a further improvement of the above technical
solution, the electrical connector further includes at least
one pair of second signal terminals, each pair of second
signal terminals being distributed in central symmetry
with the fourth terminal as the center;
the second signal terminals are connected to one of the
positive and negative electrodes of the internal battery
of the same polarity as the fourth terminal; or, the second
signal terminals are connected to one of the positive and
negative electrodes of the internal battery of the same
polarity as the at least one pair of fifth terminals.
[0026] As a further improvement of the above technical
solution, one end of the fourth terminal away from a joint
of the fourth terminal and the base is provided with a first
clamping hole;
and/or one end of the fifth terminal away from a joint of
the fifth terminal and the base is provided with a second
clamping hole.
[0027] The present invention has the following benefi-
cial effects:
An embodiment of the present invention provides a plug
including an insulating housing, and
a first terminal and a pair of second terminals fixedly con-
nected to the insulating housing, the pair of second ter-
minals being in central symmetry with the first terminal
as the center, the first terminal being opposite in polarity
to the second terminals.
[0028] As the pair of second terminals are symmetri-
cally distributed with the first terminal as the center, the
plug provided by the embodiment of the present inven-
tion, no matter whether it is forwardly or reversely
plugged, has the first terminal in the center to mate with
a terminal of the same polarity of a socket adapted to the
plug, and both the second terminals one the outer side
to mate with a terminal of the same polarity of the socket
adapted to the plug. Thus, the plug provided by the em-
bodiment of the present invention can be electrically con-
nected to the socket normally no matter whether the plug
is forwardly or reversely plugged.

Brief Description of the Drawings

[0029] One or more embodiments are illustrated by
way of example in the accompanying drawings, and
these illustrations are not to be construed as limiting the
embodiments. Elements in the figures having the same
reference numerals represent like elements, and unless
otherwise specified, the figures in the accompanying
drawings are not necessarily drawn to scale.

FIG 1 shows a perspective view of an electrical con-
nector according to an embodiment of the present
invention in one direction;
FIG. 2 shows a perspective view of the electrical con-

nector of FIG. 1 in another direction;
FIG. 3 shows a front view of a plug in FIG. 1;
FIG. 4 shows a partially enlarged schematic diagram
at A in FIG. 2;
FIG. 5 shows a schematic diagram showing an ar-
rangement of terminals of a plug according to anoth-
er embodiment of the present invention;
FIG. 6 shows a schematic diagram showing an ar-
rangement of terminals of a plug according to yet
another embodiment of the present invention;
FIG. 7 shows a schematic diagram showing an ar-
rangement of terminals of a plug according to still
another embodiment of the present invention;
FIG. 8 shows a perspective view of a terminal device
according to an embodiment of the present invention
in one direction;
FIG. 9 shows a front view of the terminal device of
FIG. 8.

Detailed Description of the Invention

[0030] To facilitate understanding, the present inven-
tion will be described in more detail below with reference
to the accompanying drawings and specific embodi-
ments. It should be noted that that when an element is
referred to as being "secured" to another element, it may
be directly on the other element or intervening elements
may be present. When an element is referred to as being
"connected" to another element, it may be directly con-
nected to the other element or intervening elements may
be present. The terms "vertical", "horizontal", "left",
"right", "inner", "outer", and the like are used herein for
descriptive purposes only.
[0031] Unless defined otherwise, all technical and sci-
entific terms used herein have the same meaning as com-
monly understood by those of ordinary skill in the art to
which this invention belongs. The terminology used here-
in is for the purpose of describing particular embodiments
only and is not intended to be limiting of the invention.
As used herein, the term "and/or" includes any and all
combinations of one or more of the associated listed
items.
[0032] Furthermore, the features of various embodi-
ments of the present invention described below can be
combined as long as they do not conflict with each other.
[0033] In this specification, "mounting" includes weld-
ing, screwing, snapping, gluing, etc. to fix or restrain an
element or device in a specific position or place, the el-
ement or device may be fixed in a specific position or
place or may be movable within a limited range, and the
element or device may or may not be detachable after
being fixed or restrained in a specific position or place,
which is not restricted in the embodiments of the present
invention. Referring to FIGs. 1 to 3, perspective views of
an electrical connector in two directions and a front view
of a plug according to an embodiment of the invention
are shown, and the electrical connector 100 includes a
plug 110, a first wire 120, a second wire 130, a first clamp
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140, and a second clamp 150. One end of the first wire
120 is connected to the plug 110 and the other end is
connected to the first clamp 140, and one end of the
second wire 130 is connected to the plug 110 and the
other end is connected to the second clamp 150.
[0034] For the plug 110, with particular reference to
FIGs. 1 and 3, and in conjunction with FIG. 2, the plug
110 includes an insulating housing 111, a flexible inter-
connecting piece 112 fixedly connected to one end of the
insulating housing 111, and a first terminal 113 and sec-
ond terminals 114 provided at the other end of the insu-
lating housing 111.
[0035] Among others, a plug recess 115 is provided at
one end of the insulating housing 111 for accommodating
the first terminal 113 and the second terminals 114, so
as to prevent the defect that the first terminal 113 and
the second terminals 114 are exposed and protrude out
of the insulating housing 111 and are easily damaged.
The flexible interconnecting piece 112 is connected to
one end of the insulating housing 111 away from the plug
recess 115, and the flexible interconnecting piece 112 is
larger than the insulating housing 111 in cross-sectional
area and covers the whole cross-section of the insulating
housing 111 in a part where the flexible interconnecting
piece 112 is joint with the insulating housing 111. The
upper and lower surfaces of the flexible interconnecting
piece 112 are provided with anti-slip threads, so as to
provide convenience for a user to insert and remove the
plug 110 by hand. The insulating housing 111 may be
made of a material selected from insulating materials
such as nylon, plastic, rubber, etc. and in this embodi-
ment, the insulating housing 111 is made of a mixture of
nylon 6 and glass fibers. Specifically, a certain amount
of glass fibers is added into nylon 6 to improve the prop-
erties such as strength, rigidity and thermal stability. The
flexible interconnecting piece 112 made be made of a
material selected from insulating materials such as plas-
tic, rubber, etc. and in this embodiment, the flexible in-
terconnecting piece 112 is preferably made of PVC (Pol-
yvinyl chloride) plastic.
[0036] With regard to the first terminal described
above, referring to FIG. 4, which shows a partially en-
larged schematic diagram at A in FIG. 2, and in conjunc-
tion with FIGs. 1 to 3, the first terminal 113 is arranged
in the plug recess 115 and extends in the depth direction
of the plug recess 115. The first terminal 113 includes a
first fixing portion (not shown) and first holding portions
1131, one end of the first fixing portion is fixedly connect-
ed to the insulating housing 111, and the other end is
connected to six first holding portions 1131. The six first
holding portions 1131 are arranged in parallel and forms
a circle, and two adjacent first holding portions 1131 have
a gap therebetween. In this embodiment, the first holding
portions 1131 extend in the depth direction of the plug
recess 115, and the first fixing portion also extends in the
depth direction of the plug recess 115. It will be appreci-
ated that in other embodiments of the present invention,
the first holding portions 1131 and the first fixing portion

also may extend in other directions. With the first holding
portions 1131, when the first terminal 113 is fit into a
clamping hole of an external terminal, the first holding
portions 1131 can be elastically moved closer toward the
center under the restriction of the size of the clamping
hole, so that a certain pre-tightening force is generated
in the radial direction between the first holding portions
1131 and the wall of the clamping hole, thereby making
the plug-in connection of the first terminal 113 firmer. It
will be appreciated that the number of the first holding
portions 1131 is not limited to six as in the embodiment
described above, but may be any number greater than
two, as long as there is a certain gap between adjacent
two holding portions.
[0037] With regard to the pair of second terminals 114
described above, with particular reference to FIGs. 3 and
4, and in conjunction with FIGs. 1 and 2, the second ter-
minals 114 are also arranged in the plug recess 115 and
extend along the depth direction of the plug recess 115,
the pair of second terminals 114 being distributed in cen-
tral symmetry with the first terminal 113 as the center.
The second terminal 114 substantially has the same
structure as the first terminal 113, and includes a second
fixing portion (not shown) and second holding portions
1141, one end of the second fixing portion is fixedly con-
nected to the insulating housing 111, and the other end
is connected to six second holding portions 1141. The
six second holding portions 1141 are arranged in parallel
and form a circle, and and two adjacent second holding
portions 1141 have a gap therebetween. In this embod-
iment, the second holding portions 1141 extend in the
depth direction of the plug recess 115, and the second
fixing portion also extends in the depth direction of the
plug recess 115. It will be appreciated that in other em-
bodiments of the present invention, the second holding
portions 1141 and the second fixing portion also may
extend in other directions. With the second holding por-
tions 1141, when the second terminal 114 is fit into a
clamping hole of an external terminal, the second holding
portions 1141 can be elastically moved closer toward the
center under the restriction of the size of the clamping
hole, so that a certain pre-tightening force is generated
in the radial direction between the second holding por-
tions 1141 and the wall of the clamping hole, thereby
making the plug-in connection of the second terminal 114
firmer. It will be appreciated that the number of the second
holding portions 1141 is not limited to six as in the em-
bodiment described above, but may be any number
greater than two, as long as there is a certain gap be-
tween adjacent two second holding portions 1141. The
second terminals 114 are opposite in polarity to the first
terminal 113, and in some embodiments of the present
invention, the first terminal 113 is a positive terminal, and
the second terminals 114 are negative terminals; in other
embodiments of the present invention, the first terminal
113 is a negative terminal, and the second terminals 114
are positive terminals.
[0038] With regard to the first wire 120 and the second
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wire 130, referring to FIG. 1, one end of the first wire 120
is connected to the flexible interconnecting piece 112 and
also electrically connected to the first terminal 113; and
the other end of the first wire 120 is connected to the first
clamp 140 and also electrically connected to a first clamp-
ing portion of the first clamp. One end of the second wire
130 is connected to the flexible interconnecting piece
112, and also electrically connected to the second termi-
nals 114; and the other end of the second wire 130 is
connected to the second clamp 150 and also electrically
connected to a second clamping portion the second
clamp 150.
[0039] With regard to the first clamp 140 and second
clamp 150, referring to FIGs. 1 and 2, the first clamp 140
and the second clamp 150 are same in shape and struc-
ture, and are in the shape of a clip as a whole for clamping
an external device, such as a terminal (not shown). One
end of the first clamp 140 away from the first wire 120 is
a first clamping portion 141, and the first clamping portion
141 is made of metal such that the first clamp 140 may
be electrically connected to the external device while
clamping the external device, which is convenient. One
end of the second clamp 150 away from the second wire
130 is a second clamping portion 151, and the second
clamping portion 151 is made of metal such that the sec-
ond clamp 150 may be electrically connected to the ex-
ternal device while clamping the external device, which
is convenient.
[0040] Further, in order to enable the electrical con-
nector 100 to transmit signals while providing electrical
connection, the electrical connector 100 further includes
at least one pair of first signal terminals 116. Specifically,
referring to FIG. 3, two pairs of first signal terminals 116
are accommodated in the above-mentioned plug recess
115, the two first signal terminals 116 in each pair of first
signal terminals 116 being distributed in central symme-
try with the first terminal 113 as the center. Each pair of
first signal terminals 116 is electrically connected to either
the first wire 120 or the second wire 130.
[0041] An electrical connector provided by the embod-
iment described above includes a plug 110, a first wire
120, a second wire 130, a first clamp 140, and a second
clamp 150, wherein the plug 110 includes an insulating
housing 111, and a first terminal 113 and a pair of second
terminals 114 fixedly connected to the insulating housing
111, the pair of second terminals 114 being in central
symmetry with the first terminal 113 as the center, the
first terminal 113 being opposite in polarity to the second
terminals 114. Therefore, according to the electrical con-
nector provided by the embodiments of the invention,
when the plug 110 is to be fit into an output port of an
external terminal device (not shown), if the plug is
plugged in a forward direction, the first terminal 113 is in
the center to mate with a terminal of the same polarity of
the output port, and the second terminals 114 are on the
outter side to mate with a terminal of the same polarity
of the output port, where the "forward direction" is defined
as a first direction; and when the plug is inserted in a

reverse direction, the whole plug 110 rotates 180 degrees
with the first terminal as the rotation center, the first ter-
minal 113 is still in the center to made with the terminal
of the same polarity of the output port, and the two second
terminals 114 are still on the outer side to mate with the
terminal of the same polarity of the output port, where
the "reverse direction" is defined as a second direction.
Thus, the plug provided by the embodiment of the present
invention can be electrically connected normally no mat-
ter whether the plug is forwardly or reversely plugged.
[0042] Although there is only one pair of second termi-
nals in the embodiment described above, it will be ap-
preciated that: In other embodiments of the present in-
vention, there may be two or more pairs of second ter-
minals, and the two or more pairs of second terminals
may be arranged in one row with the first terminal serving
as a symmetry center or in a plurality of rows with the
first terminal serving as a symmetry center, where lines
formed by each row of the second terminals intersect at
the first terminal.
[0043] Referring to FIGs. 5 to 7, which show schematic
diagrams showing arrangements of terminals of three
other plugs provided in the present invention. In order to
facilitate a simple reading of the figures, none of the afore-
mentioned figures shows the insulating housing, and only
arrangements of the terminals are shown. The three
plugs mainly differ from the plug provided in the embod-
iment described above in:
the plug of the first embodiment includes only one first
terminal, and one pair of second terminals; and the three
plugs include a third terminal in addition to the first and
second terminals.
[0044] First, referring to FIG. 5, the plug includes a first
terminal 113a, a pair of second terminals 114a, and a
pair of third terminals 117a, the pair of third terminals
117a being arranged in the insulating housing and ac-
commodated in the above-mentioned plug recess, and
the two third terminals 117a of the pair of third terminals
117a being distributed in central symmetry with the first
terminal 113a as the center. The third terminals 117a
have the same polarity as the first terminal 113a, i.e., the
third terminals 117a are electrically connected to the first
wire and the first clamp. Taking the first terminal being a
positive terminal as an example, the positive terminals
in this embodiment is more than the positive terminals in
the first embodiment, so that even in the case where the
first terminal 113a is poorly contacted or damaged, the
electrical connection still may be normally provided with
the third terminals. It will be appreciated that there may
be a plurality of pairs of third terminals, and in some em-
bodiments, the plurality of pairs of third terminals are ar-
ranged in a row.
[0045] Next, referring to FIG. 6, the plug includes a first
terminal 113b, a pair of second terminals 114b, and a
pair of third terminals 117b, the pair of third terminals
117b being arranged in the insulating housing and ac-
commodated in the above-mentioned plug recess, and
the two third terminals 117b of the pair of third terminals
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117b being distributed in central symmetry with the first
terminal 113b as the center. The third terminals 117b
have the same polarity as the first terminal 113b, i.e., the
third terminals 117b are electrically connected to the first
wire and the first clamp. The plug of this embodiment
mainly differs from the plug of the second embodiment
in that, in the second embodiment, the second terminals
and the third terminals are not arranged in a row, while
the second terminals 114b and the third terminals 117b
in this embodiment are arranged in a row with the first
terminal 113b as the center. It will be appreciated that in
other embodiments, there may be a plurality of pairs of
third terminals, and the plurality of pairs of third terminals
are arranged in a row with the second terminals and the
first terminal.
[0046] Finally, referring to FIG. 7, the plug includes a
first terminal 113c, a pair of second terminals 114c, and
two pairs of third terminals 117c, the two pairs of third
terminals 117c being arranged in the insulating housing,
and the two third terminals 117c of each pair of third ter-
minals 117c being distributed in central symmetry with
the first terminal 113c as the center. The third terminals
117c have the same polarity as the first terminal 113c,
i.e., the third terminals 117c are electrically connected to
the first wire and the first clamp. The plug of this embod-
iment mainly differs from the plug of the second embod-
iment in that, in this embodiment, there are two pairs of
second terminals 114c, and the two pairs of third termi-
nals are not arranged in a row, but lines formed between
each pair of third terminals intersect at the first terminal
113c.
[0047] It will be appreciated that those skilled in the art
will be able to make brief variations on the three plug
embodiments provided above, for example, there may
be more than two pairs of second terminals, and the more
than two pairs of second terminals may be arranged in
a row or in multiple rows.
[0048] Further, referring to FIGs. 8 and 9, the present
invention further provides a terminal device 200 including
a base 210, an internal battery (not shown), a circuit con-
trol module (not shown), a fourth terminal 220, and a pair
of fifth terminals 230, based on the same inventive con-
cept. The internal battery is fixedly arranged in the base
210; the circuit control module is fixedly arranged in the
base 210 and is connected to the internal battery; the
fourth terminal 220 is fixedly connected to the base 210,
one end of the fourth terminal 220 is electrically connect-
ed to one of positive and negative electrodes of the in-
ternal battery via the circuit control module, and the other
end extends out of the base 210; the fifth terminals 230
are fixedly connected to the base 210, one ends of the
fifth terminals are electrically connected to the other of
the positive and negative electrodes of the internal bat-
tery via the circuit control module, and the other ends
protrude out of the base 210. The base 210, the circuit
control module, the fourth terminal 220 and the fifth ter-
minals 230 together form an output port of the terminal
device 200, and the output port is adapted to one end of

the plug provided with the first terminal and the second
terminals described in the first embodiment. It will be ap-
preciated that the fourth terminal 220 and/or the fifth ter-
minal 230 may be directly fixedly connected to the base
210 or may be indirectly fixedly connected to the base
210 by being fixedly connected to the circuit control mod-
ule.
[0049] With regard to the base 210, referring to FIG.
8, and in conjunction with FIGs. 1 to 7, the whole base
210 is box-shaped, with one end provided with an ac-
commodating recess 211, and the shape of the accom-
modating recess 211 is adapted to the shape of the in-
sulating housing 111 of the plug 110. The accommodat-
ing recess 211 is used for accommodating the fourth ter-
minal 220 and the fifth terminals 230, so as to prevent
the defect that the fourth terminal 220 and the fifth termi-
nals 230 are exposed and protrude out of the base 210
and are easily damaged.
[0050] With regard to the fourth terminal 220, referring
to FIG. 9, and in conjunction with FIGs. 1 to 8, the fourth
terminal 220 is arranged in the accommodating recess
211, and extends in the depth direction of the accommo-
dating recess 211. One end of the fourth terminal 220
away from a joint of the fourth terminal 220 and the base
210 is provided with a first clamping hole which is adapted
to the first holding portions 1131 of the first terminal 113
of the plug. When the first holding portions 1131 are in-
serted into the first climbing hole, the first holding portions
1131 are elastically moved closer toward the center un-
der the restriction of the size of the first clamping hole,
so that a certain pre-tightening force is generated in the
radial direction between the first holding portions 1131
and the fourth terminal 220, thereby making the plug-in
connection of the first terminals 113 and the fourth ter-
minal 220 firmer.
[0051] With regard to the pair of fifth terminals 230,
with particular reference to FIG. 9, and in conjunction
with FIGs. 1 to 8, the fifth terminals 230 are also arranged
in the accommodating recess 211 and extend along the
depth direction of the accommodating recess 211, the
pair of fifth terminals 230 being distributed in central sym-
metry with the fourth terminal 220 as the center. The
structure of the fifth terminal 230 is substantially the same
as that of the fourth terminal 220, and one end of the fifth
terminal 230 away from a joint of the fifth terminal 230
and the base 210 is provided with a second clamping
hole which is adapted to the second holding portions
1141 of the second terminal of the plug. When the second
holding portions 1141 are inserted into the second climb-
ing hole, the second holding portions 1141 are elastically
moved closer toward the center under the restriction of
the size of the second clamping hole, so that a certain
pre-tightening force is generated in the radial direction
between the second holding portions 1141 and the fifth
terminal 230, thereby making the plug-in connection of
the second terminals 114 and the fifth terminal 230 firmer.
The fifth terminals 230 are opposite in polarity to the
fourth terminal 220, where the fourth terminal 220 has
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the same polarity as the first terminal 113, and the fifth
terminals 230 have the same polarity as the second ter-
minals 114. In some embodiments of the present inven-
tion, the fourth terminal 220 is a positive terminal and is
connected to the positive electrode of the internal battery
described above, and the fifth terminals 230 are negative
terminals and are connected to the negative electrode of
the internal battery; and in other embodiments of the
present invention, the fourth terminal 220 is a negative
terminal and is connected to the negative electrode of
the internal battery, and the fifth terminals 230 are posi-
tive terminals and are connected to the positive electrode
of the internal battery.
[0052] Further, in order to enable the output port of the
terminal device 200 to transmit signals while providing
electrical connection, the terminal device 200 further in-
cludes at least one pair of second signal terminals 240
corresponding to the first signal terminals 116 of the plug.
Specifically, referring to FIG. 9, two pairs of second signal
terminals 240 are accommodated in the above-men-
tioned plug recess 211, the two second signal terminals
240 in each pair of second signal terminals 240 being
distributed in central symmetry with the second terminal
220 as the center.
[0053] The embodiment described above provides a
terminal device including a base 210, a fourth terminal
220, and a pair of fifth terminals 230, the pair of fifth ter-
minals 230 being in central symmetry with the fourth ter-
minal 220 as the center, the fourth terminal 220 being
opposite in polarity to the fifth terminals 230. Thus, when
the plug 110 provided by the embodiment described
above is fit into the output port of the terminal device
provided by this embodiment, the plug can be electrically
connected no matter whether the plug is plugged in the
forward direction (first direction) or the reverse direction
(second direction).
[0054] In some embodiments, the terminal device is
an emergency start device associated with a vehicle bat-
tery for charging and discharging the vehicle. Specifical-
ly, the emergency start device may be electrically con-
nected to the vehicle battery via the electrical connector
described above, the end of the electrical connector pro-
vided with the first terminal and the second terminals may
be fitted into the output port of the emergency start de-
vice, the first terminal is connected to one of the positive
and negative electrodes of the internal battery of the
emergency start device via the fourth terminal, and a pair
of second terminals are connected to the other of the
positive and negative electrodes of the internal battery
of the emergency start device via a pair of fifth terminals,
so that the positive and negative electrodes of the internal
battery are connected to the plug; and the other end of
the electrical connector may be connected to a terminal
of the vehicle battery of the same polarity as the first
terminal via the first wire (or the first wire and the first
clamp), and at same time may be connected to an end
of the vehicle battery having the same polarity as the
second terminals via the second wire (or the second wire

and the second clamp).
[0055] In some embodiments, the terminal device is a
vehicle battery diagnosis device for detecting perform-
ance of the vehicle battery. Specifically, the vehicle bat-
tery diagnosis device may be electrically connected to
the vehicle battery via the electrical connector described
above, the end of the electrical connector provided with
the first terminal and the second terminals may be fitted
into the output port of the vehicle battery diagnosis de-
vice, the first terminal is connected to one of the positive
and negative electrodes of the internal battery of the ve-
hicle battery diagnosis device via the fourth terminal, and
a pair of second terminals are connected to the other of
the positive and negative electrodes of the internal bat-
tery of the vehicle battery diagnosis device via a pair of
fifth terminals, so that the positive and negative elec-
trodes of the internal battery are connected to the plug;
and the other end of the electrical connector may be con-
nected to a terminal of the vehicle battery of the same
polarity as the first terminal via the first wire (or the first
wire and the first clamp), and at same time may be con-
nected to an end of the vehicle battery having the same
polarity as the second terminals via the second wire (or
the second wire and the second clamp). In addition, the
vehicle diagnosis device may also perform detection for
battery performance by cooperation of the second signal
terminals thereof and the first signal terminals of the elec-
trical connector, where the first signal terminals and the
second signal terminals in cooperation with each other
have the same polarity and are used for transmitting a
detection signal; in some embodiments, the first signal
terminals are connected to the terminal of the vehicle
battery of the same polarity as the first terminal via the
first wire and the first clamp, and when the plug is fit into
the output port, one of the positive and negative elec-
trodes of the internal battery of the same polarity as the
first terminal is connected to the first signal terminals via
the second signal terminals; and in other embodiments,
the first signal terminals are connected to the terminal of
the vehicle battery of the same polarity as the second
terminals via the second wire and the second clamp, and
when the plug is fit into the output port, one of the positive
and negative electrodes of the internal battery of the
same polarity as the second terminals is connected to
the first signal terminals via the second signal terminals.
[0056] It will be appreciated that, in other embodiments
of the present invention, the terminal device may be an-
other device related to the vehicle battery, as long as it
is provided with an output port and can be connected to
the vehicle battery through the electrical connector de-
scribed above, which is not limited herein.
[0057] Although there is only one pair of fifth terminals
in the terminal device provided by the embodiment de-
scribed above, it will be appreciated that: in other em-
bodiments of the present invention, there may be two or
more pairs of fifth terminals, and the two or more pairs
of fifth terminals may be arranged in one row with the
fourth terminal serving as a symmetry center or in a plu-
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rality of rows with the fourth terminal serving as a sym-
metry center, where lines formed by each row of the fifth
terminals intersect at the first terminal.
[0058] Furthermore, the terminal device 200 may fur-
ther includes a pair of sixth terminals (not shown), the
pair of sixth terminals being fixedly arranged on the base
210, the sixth terminals corresponding to the third termi-
nals of the plug described above in the second embodi-
ment. The pair of sixth terminals are arranged on the
base 210, and the two sixth terminals in the pair of sixth
terminals are distributed in central symmetry with the
fourth terminal as the center, at the same time, the sixth
terminals are of the same polarity as the fourth terminal,
and the sixth terminals are connected to the terminal of
the internal battery of the same polarity as the fourth ter-
minal; and when the terminal device detects or charges
or discharges the vehicle battery, the sixth terminal is
connected to the terminal of the vehicle battery of the
same polarity as the fourth terminal. Taking the fourth
terminal being a positive terminal as an example, as mul-
tiple positive terminals are provided, even in the case
where the fourth terminal 220 is poorly contacted or dam-
aged, the electrical connection of the terminal device 200
still may be normally provided with the six terminals. It
will be appreciated that the pair of sixth terminals may
be arranged in one row with the fourth terminals and the
fifth terminals, or may be staggered from the line formed
by the pair of fifth terminals.
[0059] Similar to the structure of the plug described
above, the terminal device also may include two or more
pairs of sixth terminals, and in this case, the pairs of sixth
terminals may be arranged in a common row and stag-
gered from the second terminals, or may be arranged in
a common row with the fourth terminal and the fifth ter-
minals, or the pairs of sixth terminals may be arranged
in different rows which intersect at the fourth terminal,
which is not limited herein. Finally, it should be noted
that: the above embodiments are merely illustrative of
the technical solution of the present invention, and are
not limiting thereto. Combinations of features in the
above embodiments or between different embodiments
are also possible within the spirit of the invention, the
steps can be implemented in any order, and many other
variations of different aspects of the invention as de-
scribed above are possible, which are not provided in
detail for the sake of brevity. Although the present inven-
tion has been described in detail with reference to the
foregoing embodiments, those skilled in the art will ap-
preciate that: the technical solutions disclosed in the
above-mentioned embodiments can still be modified or
some of the technical features thereof can be replaced
by equivalents; however, these modifications do not de-
part from the spirit and scope of the embodiments of the
present invention.

Claims

1. A plug for connection of a terminal device related to
a vehicle battery, one end of the plug being fit into
an output port of the terminal device while the other
end of the plug being connected to the vehicle battery
through wires so as to enable the terminal device to
detect or charge or discharge the vehicle battery;
the plug comprising:

an insulating housing;
a first terminal, arranged in the insulating hous-
ing; and
at least one pair of second terminals, arranged
in the insulating housing, each pair of second
terminals being distributed in central symmetry
with the first terminal as the center;
the first terminal is opposite in polarity to the sec-
ond terminals;
the first terminal is connectable to a terminal of
the vehicle battery of the same polarity as the
first terminal via a wire;
the at least one pair of second terminals are con-
nectable to the other terminal of the vehicle bat-
tery of the same polarity as the at least one pair
of second terminals via another wire;
when the plug is fit into the output port, the first
terminal is connected to one of positive and neg-
ative electrodes of an internal battery in the ter-
minal device of the same polarity as the first ter-
minal, and the at least one pair of second termi-
nals are connected to one of the positive and
negative electrodes of the internal battery of the
same polarity as the second terminals, so that
the positive and negative electrodes of the in-
ternal battery are connected to the vehicle bat-
tery via the plug and the wire;
wherein the plug is fit into the output port in either
of a first direction and a second direction, the
first direction being at 180 degrees from the sec-
ond direction with the first terminal as a rotation
center.

2. The plug according to claim 1, further comprising at
least one pair of third terminals, arranged in the in-
sulating housing, wherein each pair of third terminals
are distributed in central symmetry with the first ter-
minal as the center;

the third terminals are of the same polarity as
the first terminal, and the third terminals are con-
nectable to the terminal of the vehicle battery of
the same polarity as the first terminal via a wire;
and
when the plug is fit into the output port, one of
the positive and negative electrodes of the in-
ternal battery of the same polarity as the first
terminal is connected to the third terminals.
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3. The plug according to claim 2, wherein all the third
terminals are arranged in a row.

4. The plug according to claim 2, wherein the first ter-
minal, all the second terminals, and all the third ter-
minals are arranged in a row.

5. The plug according to claim 1, further comprising at
least one pair of first signal terminals, each pair of
first signal terminals being distributed in central sym-
metry with the first terminal as the center;
the first signal terminals are connectable to the ter-
minal of the vehicle battery of the same polarity as
the first terminal via a wire, and when the plug is fit
into the output port, one of the positive and negative
electrodes of the internal battery of the same polarity
as the first terminal is connected to the first signal
terminals; or the first signal terminals are connecta-
ble to the terminal of the vehicle battery of the same
polarity as the second terminals via a wire, and when
the plug is fit into the output port, one of the positive
and negative electrodes of the internal battery of the
same polarity as the second terminals is connected
to the first signal terminals.

6. The plug according to any of claims 1 to 5, wherein
a plug recess is provided at one end of the insulating
housing, and the first terminal and all the second
terminals are accommodated in the plug recess.

7. The plug according to claim 6, further comprising a
flexible interconnecting piece connected to one end,
away from the plug recess, of the insulating housing.

8. The plug according to claim 7, wherein the insulating
housing is smaller than the flexible interconnecting
piece in cross-sectional area in a part where the in-
sulating housing is joint with the flexible intercon-
necting piece.

9. The plug according to claim 7, wherein the flexible
interconnecting piece is made of polyvinyl chloride.

10. The plug according to any of claims 1 to 5, wherein
the insulating housing is made of nylon 6 and glass
fibers.

11. The plug according to any of claims 1 to 5, wherein
the first terminal comprises a first fixing portion and
first holding portions, one end of the first fixing portion
is fixed to the insulating housing, and the other end
of the first fixing portion is connected to at least two
first holding portions, two adjacent first holding por-
tions having a gap therebetween.

12. The plug according to claim 11, wherein all the first
holding portions of the same first terminal are ar-
ranged in a circle.

13. The plug according to any of claims 1 to 5, wherein
the second terminal comprises a second fixing por-
tion and second holding portions, one end of the sec-
ond fixing portion is fixed to the insulating housing,
and the other end of the second fixing portion is con-
nected to at least two second holding portions, two
adjacent second holding portions having a gap ther-
ebetween.

14. The plug according to claim 13, wherein all the sec-
ond holding portions of the same second terminal
are arranged in a circle.

15. An electrical connector, comprising a first wire, a sec-
ond wire and the plug according to any of claims 1
to 14, the first terminal being connected to the first
wire which is connectable to the terminal of the ve-
hicle battery of the same polarity as the first terminal,
and the at least one pair of second terminals being
connected to the second wire which is connectable
to the terminal of the vehicle battery of the same
polarity as the second terminals.

16. The electrical connector according to claim 15, fur-
ther comprising a first clamp and a second clamp,
the first clamp being electrically connected to the first
wire and used for fixedly connecting the terminal of
the vehicle battery of the same polarity as the first
terminal, the second clamp being electrically con-
nected to the second wire and used for fixedly con-
necting the terminal of the vehicle battery of the same
polarity as the second terminals.

17. A terminal device for detecting or charging/discharg-
ing a vehicle battery, the terminal device comprising
an internal battery, the terminal device being provid-
ed with an output port, the output port comprising:

a base,
a fourth terminal, arranged on the base; and
at least one pair of fifth terminals, arranged on
the base, each pair of fifth terminals being dis-
tributed in central symmetry with the fourth ter-
minal as the center;
the fourth terminal is opposite in polarity to the
fifth terminals;
wherein the fourth terminal is connected to one
of positive and negative electrodes of the inter-
nal battery, and the at least one pair of fifth ter-
minals are connected to the other of the positive
and negative electrodes of the internal battery;
and
when the terminal device detects or charges or
discharges the vehicle battery, the fourth termi-
nal is connected to a terminal of the vehicle bat-
tery of the same polarity as the fourth terminal,
and the at least one pair of fifth terminals are
connected to a terminal of the vehicle battery of
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the same polarity as the at least one pair of fifth
terminals.

18. The terminal device according to claim 17, further
comprising at least one pair of sixth terminals, ar-
ranged on the base, each pair of sixth terminals being
distributed in central symmetry with the fourth termi-
nal as the center;

the sixth terminals are of the same polarity as
the fourth terminal, and the sixth terminals are
connectable to a terminal of the internal battery
of the same polarity as the fourth terminal; and
when the terminal device detects or charges or
discharges the vehicle battery, the sixth terminal
is connected to the terminal of the vehicle battery
of the same polarity as the fourth terminal.

19. The terminal device according to claim 18, wherein
all the sixth terminals are arranged in a row.

20. The terminal device according to claim 19, wherein
the fourth terminal, all the fifth terminals, and all the
sixth terminals are arranged in a row.

21. The terminal device according to claim 17, further
comprising at least one pair of second signal termi-
nals, each pair of second signal terminals being dis-
tributed in central symmetry with the fourth terminal
as the center;
the second signal terminals are connected to one of
the positive and negative electrodes of the internal
battery of the same polarity as the fourth terminal;
or, the second signal terminals are connected to one
of the positive and negative electrodes of the internal
battery of the same polarity as the at least one pair
of fifth terminals.

22. The terminal device according to any of claims 17 to
21, wherein one end of the fourth terminal away from
a joint of the fourth terminal and the base is provided
with a first clamping hole;
and/or one end of the fifth terminal away from a joint
of the fifth terminal and the base is provided with a
second clamping hole.
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