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(54) THERMAL OVERLOAD RELAY

(57) A thermal overload relay comprises a housing,
and a main circuit, a heat protection system, an operating
mechanism and a control circuit respectively arranged
inside the housing, wherein a first direct connecting wire
is arranged inside the housing, the wire-inlet end of the
main circuit is provided with a wire-inlet end lead portion
extending to the outside of the housing, the first direct
connecting wire includes a first contact portion connected
to the control circuit and a first lead portion extending out
of the housing, one end of the first direct connecting wire
is connected to the control circuit, the first lead portion is
arranged on the same side of the housing with the wire-in-

let end lead portion of the main circuit to connect a coil
of a contactor, on overload the heat protection system
triggers the operating mechanism to act, so as to drive
the control circuit to disconnect the power supply of the
first direct connecting wire. The first direct connecting
wire connected to the control circuit is arranged inside
the housing, so that the control circuit is directly connect-
ed to the coil of the contactor through the first direct con-
necting wire, such structure can decrease wiring steps
without necessity to additionally wire the control circuit,
and has the characteristics of convenient wiring.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the field of low-
voltage electrical appliances, in particular to a thermal
overload relay.

BACKGROUND ART

[0002] Typically, a normally-closed contact of a ther-
mal overload relay is respectively connected with a coil
end A1 and coil end A2 of a contactor, and a 14NO/22NC
normally-opened wiring port of the contactor is connected
in series with the normally-closed contact of the thermal
overload relay, so as to realize the self-holding function
of the contactor. Of course, the 14NO/22NC wiring port
of the contactor is not connected in series with the nor-
mally-closed contact of the thermal overload relay in
some special cases, but is can also be used for other
functions.
[0003] However, the existing small thermal overload
relay is not only unable to directly connect with the con-
tactor, but also the small thermal overload relay needs
to be used with insertion into the small contactor, that will
cause the small thermal overload relay to cover the coil
end A2 and the 14NO/22NC wiring port of the contactor,
causing difficulty in wiring and abating use experience.
Moreover, there is a complex arrangement of wires inside
the existing small thermal overload relay, and the elec-
trical clearance and creepage distance between the
wires cannot meet requirements.

SUMMARY OF THE INVENTION

[0004] The objective of the present invention is to over-
come the deficiencies of the prior art, providing a thermal
overload relay with convenient wiring and ability to di-
rectly connect with the contactor.
[0005] In order to achieve the above object, the tech-
nical scheme adopted in the present invention is as fol-
lows:
A thermal overload relay comprising a housing, and a
main circuit, a heat protection system, an operating
mechanism and a control circuit respectively arranged
inside the housing, wherein a first direct connecting wire
is arranged inside the housing, the wire-inlet end of the
main circuit is provided with a wire-inlet end lead portion
extending to the outside of the housing, the first direct
connecting wire comprises a first contact portion con-
nected to the control circuit and a first lead portion ex-
tending out of the housing, one end of the first direct
connecting wire is connected to the control circuit, the
first lead portion is arranged on the same side of the
housing with the wire-inlet end lead portion of the main
circuit and the first lead portion (12) is used to connect a
coil of a contactor, on overload the heat protection system
triggers the operating mechanism to act, so as to drive

the control circuit to disconnect the power supply of the
first direct connecting wire.
[0006] Further, a second auxiliary terminal and a sec-
ond direct connecting wire are arranged inside the hous-
ing, of the second direct connecting wire one end is con-
nected to the second auxiliary terminal, and the other
end extends out of the housing for connecting a third
auxiliary terminal of the contactor.
[0007] Further, the second direct connecting wire com-
prises a second contact portion connected to the second
auxiliary terminal of the thermal overload relay, and a
second lead portion extending out of the housing, the
first lead portion and the second lead portion are ar-
ranged on the same side of the housing with the wire-
inlet end lead portion of the main circuit; the wire-outlet
end of the main circuit is provided with a wire-outlet end
connecting terminal, the wire-outlet end connecting ter-
minal and the wire-inlet end lead portion are positioned
on both sides of the housing, and the second auxiliary
terminal and the wire-outlet end connecting terminal are
all arranged on the other side of the housing.
[0008] Further, the outside of the first direct connecting
wire and/or the second direct connecting wire is wrapped
with an insulating layer, respectively.
[0009] Further, the thermal overload relay is provided
with a first auxiliary terminal connected to the control cir-
cuit, the first direct connecting wire is connected with the
first auxiliary terminal; a fixing seat used to install the
operating mechanism is arranged inside the housing, the
first auxiliary terminal and the operating mechanism are
respectively arranged at both sides of the fixing seat, a
first position-restricting hole is set on the fixing seat, the
first direct connecting wire is provided with a position-
restricting portion passing through the first position-re-
stricting hole, and the position-restricting portion restric-
tively cooperates with the first position-restricting hole.
[0010] Further, the first direct connecting wire is pro-
vided with at least first bent segment and second bent
segment respectively formed by means of bending, a
straight segment is formed at intervals between the first
bent segment and the second bent segment, and a first
folded segment and a second folded segment are formed
outside the first bent segment and the second bent seg-
ment, respectively, the second folded segment overlaps
on the bottom side of the straight segment to form a po-
sition-restricting portion cooperating with the first posi-
tion-restricting hole, the first folded segment crosses the
fixing seat from the outside, and is connected with the
first auxiliary terminal.
[0011] Further, a resetting button and a stopping button
are arranged the fixing seat, respectively, a first groove
and a second groove respectively used to accommodate
the resetting button and the stopping button are arranged
on the fixing seat, the first position-restricting hole is dis-
posed on the side of the first groove away from the second
groove.
[0012] Further, the resetting button comprises a pivot
portion, and an operating portion and a swing portion
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respectively arranged at both ends of the pivot portion,
the swing portion includes a first swing arm and a second
swing arm, which respectively protrude radially, forming
a swing groove therebetween, a first swing groove and
a second swing groove respectively cooperating with the
first swing arm and the second swing arm are arranged
on the side wall of the first groove away from the second
groove, a swing protrusion cooperating with the swing
groove is arranged between the first swing arm and the
second swing arm, the first position-restricting hole is dis-
posed on the side wall of the first groove away from the
second groove, and positioned on one side of the first
swing groove away from the second swing groove.
[0013] Further, the first contact portion of the first direct
connecting wire is connected with the normally-closed
contact of the control circuit, the heat protection system
comprises multiple groups of bimetallic strip, and two
groups of guiding plates respectively cooperating with
the multiple groups of bimetallic strip, the two groups of
guiding plates respectively cooperate with a differential
lever, the bimetallic strip respectively bends to both sides
to push different guiding plates during overload and
phase failure, and then drive the operating mechanism
through displacement of the differential lever, enabling
the operating mechanism to break or hold the normally-
closed contact.
[0014] Further, the second direct connecting wire com-
prises a first connection portion and a second connection
portion, of which one ends are crookedly connected with
each other, a second contact portion and a second lead
portion are respectively disposed at one ends of the first
connection portion and the second connection portion
away from each other; a baffle plate is arranged inside
the housing, an upper cavity and a lower cavity are
formed on both sides of the baffle plate, the operating
mechanism and the heat protection system are arranged
inside the upper cavity and the lower cavity, respectively,
a first connecting portion of the second direct connecting
wire is disposed inside the lower cavity, of a second con-
necting portion of the second direct connecting wire one
end is disposed inside the upper cavity, and the other
end extends into the lower cavity and is connected with
the first connecting portion; the heat protection system
is disposed at one end of the lower cavity, and spaced
from the other end of the lower cavity to form a side cavity,
and a position-restricting structure for restricting the sec-
ond direct connecting wire is arranged inside the side
cavity.
[0015] Further, the position-restricting structure com-
prises a position-restricting transverse plate and a posi-
tion-restricting upright plate, which are connected with
each other, the position-restricting transverse plate and
the position-restricting upright plate are respectively con-
nected with the side wall of the housing and the baffle
plate, the position-restricting transverse plate, the posi-
tion-restricting upright plate, the side wall of the housing
and the baffle plate surround a second position-restrict-
ing hole, the first connecting portion of the second direct

connecting wire passes through the second position-re-
stricting hole and cooperates with the second position-
restricting hole; at least a pair of spaced isolation ribs is
arranged on the baffle plate, a position-restricting groove
is set between the pair of isolation ribs, the position-re-
stricting groove is used to restrict the second connecting
portion of the second direct connecting wire.
[0016] Further, a fixing seat used to install the operat-
ing mechanism is arranged inside the housing, the hous-
ing comprises a base and a side cover mounted on one
side of the base, a dodging holes is set on the side cover,
the dodging holes is used to dodge the main circuit con-
ducting wire of the thermal overload relay, a supporting
part is arranged between the side cover and the operating
mechanism, the supporting part is connected with the
fixing seat, and the side of the supporting part close to
the side cover is provided with a wire-arranging structure
used to restrict the main circuit conducting wire; a wire-
arranging structure used to restrict the second direct con-
necting wire is arranged on the supporting part.
[0017] Further, the wire-arranging structure comprises
two position-restricting ribs disposed opposite each oth-
er.
[0018] Further, the supporting part comprises two con-
necting pieces disposed opposite each other, and a sup-
porting plate connected between one ends of the two
connecting pieces, one ends of the two connecting piec-
es away from the supporting plate are respectively con-
nected with the fixing seat, a dodging groove for dodging
the operating mechanism is formed between the two con-
necting pieces and the supporting plate, the wire-arrang-
ing structure is disposed on the side of the supporting
plate close to the side cover.
[0019] A structure connecting a thermal overload relay
with a contactor comprising a contactor and the thermal
overload relay wherein the wire-inlet end lead portion and
the first lead portion of the thermal overload relay are
inserted into the connecting terminal of the contactor and
connect, the first lead portion is connected to the coil of
the contactor through the connecting terminal of the con-
tactor.
[0020] In the thermal overload relay according to the
present invention, the first direct connecting wire con-
nected to the control circuit is arranged inside the hous-
ing, so that the control circuit is directly connected to the
coil of the contactor through the first direct connecting
wire, such structure can decrease wiring steps without
necessity to additionally wire the control circuit, and has
the characteristics of convenient wiring.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

FIGs.1-3 are a diagram showing the thermal over-
load relay and contactor of the present invention co-
operating with each other;
FIG.4 is a structure diagram of the thermal overload
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relay according to the present invention;
FIG.5 is another structure diagram of the thermal
overload relay according to the present invention;
FIG.6 is a structure diagram of the fixing seat ac-
cording to the present invention;
FIG.7 is a structure diagram of the first direct con-
necting wire according to the present invention;
FIG.8 is a structure diagram of the second direct con-
necting wire according to the present invention;
FIG.9 is a structure diagram of the connecting piece
according to the present invention;
FIG. 10 is a structure diagram of the housing accord-
ing to the present invention;
FIG. 11 is a structure diagram of the first main circuit
conducting wire according to the present invention;
FIG. 12 is an exploded view of the housing according
to the present invention;
FIG. 13 is a structure diagram of the side cover ac-
cording to the present invention;
FIG. 14 is a structure diagram of the base according
to the present invention;
FIG 15 is a schematic diagram of the self-holding
circuit according to the present invention;
FIG. 16 is a structure diagram of the supporting part
according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0022] We shall further describe the specific embodi-
ments of the thermal overload relay of the present inven-
tion in combination with the examples given in FIGs.1-16
as follows. The thermal overload relay 5 according to the
present invention is not limited to the description of the
following examples.
[0023] As shown in FIGs.1-4, the thermal overload re-
lay 5 according to the present invention comprises a
housing, and a main circuit, the heat protection system
7, the operating mechanism 8 and a control circuit re-
spectively arranged inside the housing, the main circuit
of the thermal overload relay 5 is used to connect with
the main circuit of the contactor 6, the first direct con-
necting wire 1 is arranged inside the housing, of the first
direct connecting wire 1 one end is connected to the con-
trol circuit, and the other end extends out of the housing
to connect with the coil of the contactor 6, on overload
the heat protection system 7 triggers the operating mech-
anism 8 to act, so as to drive the control circuit to discon-
nect the power supply of the first direct connecting wire
1, so that the coil of the contactor 6 is released, and then
the main circuit of the contactor 6 and the main circuit of
the thermal overload relay 5 are disconnected with each
other.
[0024] In the thermal overload relay according to the
present invention, the first direct connecting wire 1 con-
nected to the control circuit is arranged inside the hous-
ing, so that the control circuit is directly connected to the
coil of the contactor 6 through the first direct connecting

wire 1, such structure can decrease wiring steps without
necessity to additionally wire the control circuit, and has
the characteristics of convenient wiring.
[0025] As shown in FIGs.4-5, the second auxiliary ter-
minal 65 and the second direct connecting wire 2 are
arranged inside the housing, of the second direct con-
necting wire 2 one end is connected to the second aux-
iliary terminal 65, and the other end extends out of the
housing, so as to connect with the third auxiliary terminal
66 of the contactor 6, the second auxiliary terminal 65 is
used to connect with a self-holding circuit (not shown in
the figure), and the self-holding circuit can be locked by
means of the second direct connecting wire 2.
[0026] Specifically, the first direct connecting wire 1
comprises the first contact portion 11 connected to the
control circuit of the thermal overload relay 5, and the
first lead portion 12 extending out of the housing, the
second direct connecting wire 2 comprises the second
contact portion 21 connected to the second auxiliary ter-
minal 65 of the thermal overload relay 5, and the second
lead portion 22 extending out of the housing, the wire-
inlet end of the main circuit is provided with a wire-inlet
end lead portion extending to the outside of the housing,
the first lead portion 12 and the second lead portion 22
are arranged on the same side of the housing with the
wire-inlet end lead portion of the main circuit, the wire-
inlet end lead portion, the first lead portion 12 and the
second lead portion 22 of the thermal overload relay are
inserted into the connecting terminal of the contactor and
connect and cooperate with each other. The second lead
portion 22 is connected with the third auxiliary terminal
66 of the contactor, and the third auxiliary terminal 66 is
connected with the normally-opened or normally-closed
auxiliary contact of the contactor 6, so as to enable com-
pleting wiring the contactor 6 on one side of the thermal
overload relay 5 with great convenience. The first lead
portion 12 is connected to the A1 terminal or the A2 ter-
minal of the contactor, and connected to the coil of the
contactor 6 through connection to the A1 terminal or the
A2 terminal.
[0027] The first contact portion 11 of the first direct con-
necting wire 1 in this example is connected to the first
auxiliary terminal 64 of the thermal overload relay 5, and
the first auxiliary terminal 64 is connected with the nor-
mally-closed contact of the control circuit of the thermal
overload relay 5, the first lead portion 12 of the first direct
connecting wire 1 is connected with the A1 terminal or
A2 terminal of the contactor, and connected with the coil
of the contactor 6 through connection to the A1 terminal
or the A2 terminal, thereby realizing the direct connection
between the coil of the contactor 6 and the normally-
closed contact of the thermal overload relay 5; the nor-
mally-closed contact of the control circuit is used to con-
trol the coil of the contactor 6 to be electrified and de-
electrified, when the normally-closed contact of the con-
trol circuit breaks contact, the coil of the contactor 6 is
de-electrified and released, so that the main circuit of the
contactor 6 is disconnected with the main circuit of the
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thermal overload relay 5.
[0028] The second contact portion 21 of the second
direct connecting wire 2 in this example is connected with
the second auxiliary terminal 65 of the thermal overload
relay 5, the second auxiliary terminal 65 is a 14NO/22NC
terminal, the second auxiliary terminal 65 is connected
to a self-holding circuit, the second lead portion 22 of the
second direct connecting wire 2 is connected to the third
auxiliary terminal 66 of the contactor 6, the third auxiliary
terminal 66 is a 13NO terminal or a 14NO terminal, the
third auxiliary terminal 66 is connected with the normally-
opened or normally-closed auxiliary contact of the con-
tactor 6, in this way such structure realizes the connection
between the second auxiliary terminal 65 of the thermal
overload relay 5 and the normally-closed or normally-
opened auxiliary connecting terminal of the contactor 6,
so as to enable this end of the thermal overload relay 5
to directly wire the contactor 6 after the thermal overload
relay 5 and the contactor are electrically plugged with
each other, without necessity to make wiring from that
end of the contactor 6, moreover, enable the wiring to be
more convenient, and the original conducting wire of the
thermal overload relay 5 not to interfere, therefore such
structure has a sufficiently safe creepage distance and
electrical clearance.
[0029] Specifically, the contactor 6 comprises a main
circuit connecting terminal respectively connected to the
main circuit of contactor 6, an A1 terminal and an A2
terminal respectively connected to the coil of contactor
6, and a 13NO terminal or a 14NO terminal connected
to the normally-closed or normally-opened auxiliary con-
necting terminal of the contactor, the wire-inlet end lead
portion of the thermal overload relay 5 is connected to
the main circuit connecting terminal of the contactor, this
example provides a three-phase thermal overload relay
5, which comprises three groups of main circuits, which
correspond to three groups of main circuit conducting
wires, the three groups of main circuit conducting wires
are the first main circuit conducting wire 31, the second
main circuit conducting wire 32 and the third main circuit
conducting wire 33, respectively, the wire-inlet end lead
portions of the three groups of main circuits are the first
wire-inlet end 91, the second wire-inlet end 92 and the
third wire-inlet end 93, respectively, the first wire-inlet
end 91, the second wire-inlet end 92 and the third wire-
inlet end 93 are respectively used to connect the con-
necting terminals of three main circuits of the contactor
6, that is, the 6/T3 terminal 61, the 4/T2 terminal 62 and
the 2/T1 terminal 63 in the figure, the first lead portion 12
is connected to the A2 connecting terminal of the con-
tactor, the second lead portion 22 is connected to the
14NO/22NC connecting terminal of the contactor, the first
lead portion 12, the second lead portion 22, the first wire-
inlet end 91, the second wire-inlet end 92 and the third
wire-inlet end 93 are arranged on the same side of the
housing.
[0030] As shown in FIG. 15, on pressing the starting
button SB2 (jogging), the circuit is connected, the coil

KM2 of the contactor 6 is electrified, and the normally-
opened contact KM1 of the contactor 6 changes from a
normally-opened state to a normally-closed state, there-
by locking the contactor 6 in a make-contact state. The
self-holding circuit is within the prior art, not defined in
this example.
[0031] Further, the wire-outlet end of the main circuit
of the thermal overload relay 5 is provided with a wire-
outlet end connecting terminal, the wire-outlet end con-
necting terminal and the wire-inlet end lead portion are
respectively positioned on both sides of the housing, and
the second auxiliary terminal 65 and the wire-outlet end
connecting terminal are both arranged on the other side
of the housing. The wire-outlet end connecting terminal
of the thermal overload relay 5 in the figure is a 2/T1
terminal, a 4/T2 terminal and a 6/T3 terminal, respective-
ly, and the second auxiliary terminal 65 is arranged in a
line with the wire-outlet end connecting terminal. As
shown in FIGs. 6-7, a first position-restricting hole 35 is
set on the fixing seat 80, the first contact portion 11 and
the first lead portion 12 of the first direct connecting wire
1 are positioned on both sides of the fixing seat 80, the
middle of the first direct connecting wire 1 is provided
with the position-restricting portion 13 passing through
the first position-restricting hole 35, and the position-re-
stricting portion 13 restrictively cooperates with the first
position-restricting hole 35. The position-restricting por-
tion 13 fits with the first position-restricting hole 35, so as
to achieve disconnection-free installation, not only pro-
viding ease to install, but also enabling achievement only
depending on the structural features of the component
itself.
[0032] Specifically, the first auxiliary terminal 64 and
the operating mechanism 8 are respectively arranged on
both sides of the fixing seat 80, and the middle of the first
direct connecting wire 1 is provided with at least first bent
segment 141 and second bent segment 142 respectively
formed by means of bending, the straight segment 15 is
formed at intervals between the first bent segment 141
and the second bent segment 142, and the first folded
segment 151 and the second folded segment 152 are
formed outside the first bent segment 141 and the second
bent segment 142, respectively, the second folded seg-
ment 152 overlaps on the bottom side of the straight seg-
ment 15 to form the position-restricting portion 13, the
first folded segment 151 crosses the fixing seat 80 from
the outside, and is connected with the first auxiliary ter-
minal 64 through the first contact portion 11. It is under-
standable that the shape of the position-restricting por-
tion 13 also may be adjusted, and it can also be bent
more times. In addition, the position-restricting portion
13 may also be a linear structure, directly passing through
the first position-restricting hole 35, these structures all
belong to the protection scope of the present invention.
[0033] As shown in FIG.6, the resetting button 81 and
the stopping button 82 are arranged the fixing seat 80,
respectively, the resetting button 81 is used to reset prod-
ucts after tripping and protecting due to thermal overload,
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the stopping button 82 is used to urgently disconnect
products, the first groove 810 and the second groove 820
respectively used to accommodate the resetting button
81 and the stopping button 82 are arranged on the fixing
seat 80, the first position-restricting hole 35 is disposed
on the side of the first groove 810 away from the second
groove 820.
[0034] Specifically, the resetting button 81 comprises
the pivot portion 811, and the operating portion 812 and
the swing portion 813 respectively arranged at both ends
of the pivot portion 811, the operating portion 812 extends
out of the first groove 810 for operation, the swing portion
813 comprises a first swing arm and a second swing arm,
which respectively protrude radially, forming a swing
groove therebetween (not shown in the figure), the first
swing groove 816 and the second swing groove 817 re-
spectively cooperating with the first swing arm and the
second swing arm are arranged on the side wall of the
first groove 810 away from the second groove 820, the
swing protrusion 818 cooperating with the swing groove
is arranged between the first swing arm and the second
swing arm, the first position-restricting hole 35 is dis-
posed on the side wall of the first groove 810 away from
the second groove 820, and positioned on one side of
the first swing groove 816 away from the second swing
groove 817. This embodiment makes full use of the struc-
ture of the fixing seat 80 to set the first position-restricting
hole 35, not only avoiding necessity to change the struc-
ture of the existing fixing seat 80, but also meeting the
safety requirements of the electrical clearance and
creepage distance between the first direct connecting
wire 1 and other components.
[0035] As shown in FIG.8, the second direct connect-
ing wire 2 is Z-shaped, the second direct connecting wire
2 comprises the first connection portion 211 and the sec-
ond connection portion 212, of which one ends are crook-
edly connected with each other, the second contact por-
tion 21 and the second lead portion 22 are respectively
disposed at one ends of the first connection portion 211
and the second connection portion 212 away from each
other, the second contact portion 21 and the first con-
nection portion 211 are arranged in the same straight
line, and the second lead portion 22 is arranged perpen-
dicular to the second connection portion 212.
[0036] As shown in FIGs.8-10, the second auxiliary ter-
minal 65 comprises the connecting piece 23 and the wir-
ing screw 250, the wiring screw 250 can fix the second
direct connecting wire 2 with the connecting piece 23,
facilitating the customer to connect the second direct con-
necting wire 2. Specifically, the connecting groove 24
used to accommodate the second auxiliary terminal 65
is set the housing, the connecting piece 23 is L-shaped,
the connecting piece 23 comprises the first wiring portion
231 and the second wiring portion 232 connected with
each other, the second wiring portion 232 is connected
to the housing, the first threaded hole 25 and the second
threaded hole 26 are set on the first wiring portion 231
and the second wiring portion 232, respectively, the sec-

ond threaded hole 26 cooperates with the fixing screw
260 (FIG.4) and is fixed on the housing, and the first
threaded hole 25 cooperates with the wiring screw 250
(FIG.4) for fixing wires.
[0037] As another connection method of connecting
the connecting piece 23 with the housing, the second
wiring portion 232 also may be not connected to the hous-
ing by the fixing screw 260, instead the socket 24 is set
inside the connecting groove 24 on the housing, and the
second wiring portion 232 is inserted into the socket by
ways of tight fit or interference fit, these structures all fall
within the protection scope of the present invention.
[0038] Further, the relay further comprises the crimp-
ing tab 27 cooperating with the wiring screw 250, the
second contact portion 21 of the second direct connect-
ing wire 2 is inserted between the connecting piece and
the crimping tab 27.
[0039] Preferably, a striped surface used to raise fric-
tion is set on the connecting piece 23, effectively improv-
ing mechanical properties and abating temperature rise.
[0040] Further, the connecting piece 23 is disposed at
the same height as the second connecting portion 212,
enabling the second contact portion and the second con-
necting portion 212 to lie in the same straight line, de-
creasing the volume of the second direct connecting wire
2 and abating the difficulty in wiring.
[0041] As shown in FIGs.5 and 14, the baffle plate 500
is arranged inside the housing, an upper cavity and a
lower cavity are formed on both sides of the baffle plate
500, the operating mechanism 8 and the heat protection
system 7 are arranged inside the upper cavity and the
lower cavity, respectively, the first connecting portion 211
of the second direct connecting wire 2 is disposed inside
the lower cavity, of the second connecting portion 212 of
the second direct connecting wire 2 one end is disposed
inside the upper cavity, and the other end extends into
the lower cavity and is connected with the first connecting
portion 211. This embodiment optimizes the shape of the
second direct connecting 2, and makes use of the struc-
ture of the upper cavity and the lower cavity in the housing
to execute respective arrangement of wires, enabling
meeting the safety requirements of the electrical clear-
ance and creepage distance between the second direct
connecting wire 2 and other components.
[0042] Further, the heat protection system 7 is dis-
posed at one end of the lower cavity, and spaced from
the other end of the lower cavity to form the side cavity
70, and a position-restricting structure for restricting the
second direct connecting wire is arranged inside the side
cavity 70.
[0043] Arranging the position-restricting structure for
restricting the second direct connecting wire inside the
side cavity 70 enables ease to fix the second direct con-
necting wire 2 and further meets the safety requirements
of the electrical clearance and creepage distance be-
tween the second direct connecting wire 2 and other com-
ponents.
[0044] Specifically, the position-restricting structure
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comprises the position-restricting transverse plate 73
and the position-restricting upright plate 74, which are
connected with each other, the position-restricting trans-
verse plate 73 and the position-restricting upright plate
74 are respectively connected with the side wall of the
housing and the baffle plate 500, the position-restricting
transverse plate 73, the position-restricting upright plate
74, the side wall of the housing and the baffle plate 500
surround the second position-restricting hole 75, and the
first connecting portion 211 of the second direct connect-
ing wire 2 passes through the second position-restricting
hole 75 and cooperates with the second position-restrict-
ing hole 75. It is understandable that position-restricting
structure also may not be related to the side wall of the
housing and the baffle plate 500, moreover it may also
be a structure independently made on the housing, these
structures all fall within the protection scope of the
present utility mode.
[0045] As shown in FIG.5, the heat protection system
7 is provided with three groups of bimetallic strip corre-
sponding to three phases, and two groups of guiding
plates 71 respectively cooperating with the three groups
of bimetallic strip, the two groups of guiding plates 71
respectively cooperate with the differential lever 72, the
bimetallic strip respectively bends to both sides to push
different guiding plates 71 during overload and phase
failure, and then drive the operating mechanism 8
through displacement of the differential lever 72, enabling
the operating mechanism 8 to break or hold the normally-
closed contact of the thermal overload relay 5, upon over-
load the heat protection system 7 triggers the operating
mechanism 8, and the operating mechanism 8 acts to
break the normally-closed contact of the control circuit
of the thermal overload relay 5, so that the coil of the
contactor 6 is de-electrified and released and the main
circuit of the contactor 6 is disconnected with the main
circuit of the thermal overload relay 5, so as to achieve
the function of protecting motors.
[0046] Further, at least a pair of spaced isolation ribs
is arranged on the baffle plate 500, a position-restricting
groove is set between a pair of isolation ribs, the position-
restricting groove is used to restrict the second connect-
ing portion 212 of the second direct connecting wire 2.
Arranging the isolation ribs not only can restrict the sec-
ond direct connecting wire 2, but also enhances the tight-
ness between the upper cavity and the lower cavity and
prevents the heat of the heat protection system 7 from
diffusing into the operating mechanism 8, ensuring that
the bimetallic strip can react according to temperature
and effectively improving the stability of products.
[0047] Specifically, the housing comprises the base 51
and the side cover 52 mounted on one side of the base
51 close to the contactor 6, the baffle plate 500 comprises
the first partition plate 550 and the second partition plate
560 respectively disposed on the base 51 and the side
cover 52, the isolation ribs include the first isolation rib
55 and the second isolation rib 56 respectively disposed
on the base 51 and side cover 52, the first partition plate

550 and the second partition plate 560 constitute the baf-
fle plate after installing the base 51 and the side cover
52, the first isolation rib 55 and the second isolation rib
56 constitute the isolation rib after installing the base 51
and the side cover 52.
[0048] As shown in FIGs.12-14, there is the first insu-
lation method of the invention, the housing is respectively
provided with the partition plates 54 corresponding to the
interspace between the direct connecting wires, between
the main circuit conducting wires of the contact system,
and between the direct connecting wires and the main
circuit conducting wires. Specifically, the side cover 52
is provided with the dodging holes 53 respectively cor-
responding to the first direct connecting wire 1, the sec-
ond direct connecting wire 2, the first main circuit con-
ducting wire 31, the second main circuit connecting wire
32 and the third main circuit connecting wire 33, the par-
tition plate 54 is arranged between the dodging holes 53,
the partition plate 54 can effectively increase the electri-
cal clearance and creepage distance between adjacent
conducting wires. In addition, the partition plate and the
isolation rib can also increase the electrical clearance
and creepage distance between adjacent conducting
wires.
[0049] As shown in FIGs.7,8 and 11, there is the sec-
ond insulation method of the invention, the first direct
connecting wire 1, the second direct connecting wire 2,
the first main circuit conducting wire 31, the second main
circuit connecting wire 32 and the third main circuit con-
necting wire 33 respectively include the insulation layer
50, which can insulate the interspace among the first di-
rect connecting wire 1, the second direct connecting wire
2, the first main circuit conducting wire 31, the second
main circuit connecting wire 32 and the third main circuit
connecting wire 33, preventing the insulation from de-
creasing after adding the first direct connecting wire 1
and the second direct connecting wire 2. It is understand-
able that it is also possible not to wrap the insulation layer
50, instead adopt the first insulation method using the
partition plate 54, the baffle plate 500 and the isolation
ribs described above for insulation, such structure can
also meet the safety requirements of the insulation.
[0050] The wiring process of this example is as follows,
for external wiring, firstly directly connecting the first lead
portion 12 of the first direct connecting wire 1 to the A1
terminal or A2 terminal of the contactor 6, connecting the
first contact portion 11 of the other end of the direct con-
necting wire 1 to the normally-closed contact of the con-
trol circuit of the thermal overload relay 5, then connecting
the second lead portion 22 of one end of the second direct
connecting wire 2 to the 13NO terminal or 14NO terminal
of the contactor 6, connecting the second contact portion
21 of the other end of the second direct connecting wire
2 to the connecting piece 23 of the second auxiliary ter-
minal 65, enabling the connecting piece 23 to cooperate
with the screw to form the second auxiliary terminal 65
in the figure, connecting three groups of main circuit con-
ducting wires in series to the 2/T1 terminal, 4/T2 terminal
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and 6/T3 terminal of the main circuit of contactor 6, re-
spectively, and then just directly wiring the 96th terminal
and the second auxiliary terminal 65 of the thermal over-
load relay 5 according to the needs of the control circuit,
so as to enable this end of the thermal overload relay 5
to directly wire the contactor 6, without necessity to make
wiring from that end of the contactor 6, thereby achieve
the function of convenient wiring; for internal wiring, con-
necting the first direct connecting wire 1 and the second
direct connecting wire 2 to three groups of main circuit
conducting wires wrapped with the insulation layer 50, if
not using the insulation layer 50, skipping it, then inserting
the upper position-restricting portion 13 of the first direct
connecting wire 1 into the first position-restricting hole
35 of the fixing seat 80, so as to achieve the role of in-
stallation without disengagement, and enable the guiding
structure on the side cover 52 to achieve the function of
quick installation.
[0051] As shown in FIGs.4 and 16, the supporting part
4 is arranged between the side cover 52 and the operat-
ing mechanism 8, the supporting part 4 is connected with
the fixing seat 80, and the side of the supporting part 4
close to the side cover 52 is provided with a wire-arrang-
ing structure used to restrict the main circuit conducting
wire. In the thermal overload relay of the present inven-
tion, arranging the independent supporting part 4 be-
tween the side cover 52 and the operating mechanism 8
and further wire-arranging structure on the supporting
part 4 not only can achieve installing the main circuit con-
ducting wire without disengagement, but also enable the
main circuit conducting wire to align with the dodging hole
53 on the housing, in this way such structure not only
can abate the difficulty of assembling the housing, but
also decrease the electrical clearance and creepage dis-
tance between the main circuit conducting wires and im-
prove the reliability of the thermal overload relay 5.
[0052] As shown in FIG. 16, the supporting part 4 is U-
shaped, the supporting part 4 comprises two connecting
pieces 43 disposed opposite each other, and the sup-
porting plate 44 connected between one ends of the two
connecting pieces 43, one ends of the two connecting
pieces 43 away from the supporting plate 44 are respec-
tively connected with the fixing seat 80, a dodging groove
for dodging the operating mechanism 8 is formed be-
tween the two connecting pieces 43 and the supporting
plate 44, the wire-arranging structure is disposed on the
side of the supporting plate 44 close to the side cover 52.
[0053] Further, the positioning groove 45 restrictively
cooperating with the fixing seat 80 is set inside one of
the two connecting pieces 43, the positioning post 46 is
arranged on the other connecting piece 43, and the po-
sitioning post 46 is inserted into the fixing seat for posi-
tion-restricting. It is understandable that the two connect-
ing pieces 43 may also restrictively cooperate with the
fixing seat 80 by other means; such structure still falls
within the protection scope of the present invention.
[0054] Four groups of the wire-arranging structures are
arranged on the supporting part 4 in this example, the

four groups of wire-arranging structures are respectively
used to restrict the first main circuit conducting wire 31,
the second main circuit conducting wire 32, the third main
circuit conducting wire 33 and the second direct connect-
ing wire 2. It is understandable that the second direct
connecting wire 2 and the corresponding wire-arranging
structure may not be arranged in the above structure, or
even if the second direct connecting wire 2 is provided,
but the corresponding wire-arranging structure is not ar-
ranged on the supporting part 4, instead the supporting
part 4 may be used to restrict the existing first main circuit
conducting wire 31, the second main circuit conducting
wire 32 and the third main circuit conducting wire 33.
These structures all fall within the protection scope of the
present invention.
[0055] As shown in FIG. 16, the wire-arranging struc-
ture comprises two position-restricting ribs 41 disposed
opposite each other, and the corresponding main circuit
conducting wire or second direct connecting wire 2 is
restricted inside the corresponding two position-restrict-
ing ribs 41. Further, the insides of the two position-re-
stricting ribs 41 of the wire-arranging structure are re-
spectively provided with two groups of position-restricting
protrusions 42, which more reliably restrict the main cir-
cuit conducting wire or the second direct connecting wire
2 on the supporting part 4.
[0056] We have made further detailed description of
the present invention mentioned above in combination
with specific preferred embodiments, but it is not deemed
that the specific embodiments of the present invention is
only limited to these descriptions. A person skilled in the
art can also, without departing from the concept of the
present invention, make several simple deductions or
substitutions, which all be deemed to fall within the pro-
tection scope of the present invention.

Claims

1. A thermal overload relay comprising a housing, and
a main circuit, a heat protection system (7), an op-
erating mechanism (8) and a control circuit respec-
tively arranged inside the housing, wherein a first
direct connecting wire (1) is arranged inside the
housing, the wire-inlet end of the main circuit is pro-
vided with a wire-inlet end lead portion extending to
the outside of the housing, the first direct connecting
wire (1) comprises a first contact portion (11) con-
nected to the control circuit and a first lead portion
(12) extending out of the housing, one end of the first
direct connecting wire (1) is connected to the control
circuit, the first lead portion (12) is arranged on the
same side of the housing with the wire-inlet end lead
portion of the main circuit and the first lead portion
(12) is used to connect a coil of a contactor (6), on
overload the heat protection system (7) triggers the
operating mechanism (8) to act, so as to drive the
control circuit to disconnect the power supply of the
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first direct connecting wire (1).

2. The thermal overload relay according to claim 1,
wherein a second auxiliary terminal (65) and a sec-
ond direct connecting wire (2) are arranged inside
the housing, of the second direct connecting wire (2)
one end is connected to the second auxiliary terminal
(65), and the other end extends out of the housing
for connecting a third auxiliary terminal (66) of the
contactor (6).

3. The thermal overload relay according to claim 2,
wherein the second direct connecting wire (2) com-
prises a second contact portion (21) connected to
the second auxiliary terminal (65) of the thermal
overload relay (5), and a second lead portion (22)
extending out of the housing, the first lead portion
(12) and the second lead portion (22) are arranged
on the same side of the housing with the wire-inlet
end lead portion of the main circuit; the wire-outlet
end of the main circuit is provided with a wire-outlet
end connecting terminal, the wire-outlet end con-
necting terminal and the wire-inlet end lead portion
are positioned on both sides of the housing, and the
second auxiliary terminal (65) and the wire-outlet end
connecting terminal are all arranged on the other
side of the housing.

4. The thermal overload relay according to claim 2,
wherein the outside of the first direct connecting wire
(1) and/or the second direct connecting wire (2) is
wrapped with an insulating layer (50), respectively.

5. The thermal overload relay according to claim 3,
wherein the thermal overload relay (5) is provided
with a first auxiliary terminal (64) connected to the
control circuit, the first direct connecting wire (1) is
connected with the first auxiliary terminal (64); a fix-
ing seat (80) used to install the operating mechanism
(8) is arranged inside the housing, the first auxiliary
terminal (64) and the operating mechanism (8) are
respectively arranged at both sides of the fixing seat
(80), a first position-restricting hole (35) is set on the
fixing seat (80), the first direct connecting wire (1) is
provided with a position-restricting portion (13) pass-
ing through the first position-restricting hole (35), and
the position-restricting portion (13) restrictively co-
operates with the first position-restricting hole (35).

6. The thermal overload relay according to claim 5,
wherein the first direct connecting wire (1) is provided
with at least first bent segment (141) and second
bent segment (142) respectively formed by means
of bending, a straight segment (15) is formed at in-
tervals between the first bent segment (141) and the
second bent segment (142), and a first folded seg-
ment (151) and a second folded segment (152) are
formed outside the first bent segment (141) and the

second bent segment (142), respectively, the sec-
ond folded segment (152) overlaps on the bottom
side of the straight segment (15) to form a position-
restricting portion (13) cooperating with the first po-
sition-restricting hole (35), the first folded segment
(151) crosses the fixing seat (80) from the outside,
and is connected with the first auxiliary terminal (64).

7. The thermal overload relay according to claim 5,
wherein a resetting button (81) and a stopping button
(82) are arranged the fixing seat (80), respectively,
a first groove (810) and a second groove (820) re-
spectively used to accommodate the resetting button
(81) and the stopping button (82) are arranged on
the fixing seat (80), the first position-restricting hole
(35) is disposed on the side of the first groove (810)
away from the second groove (820).

8. The thermal overload relay according to claim 7,
where the resetting button (81) comprises a pivot
portion (811), and an operating portion (812) and a
swing portion (813) respectively arranged at both
ends of the pivot portion (811), the swing portion
(813) includes a first swing arm and a second swing
arm, which respectively protrude radially, forming a
swing groove therebetween, a first swing groove
(816) and a second swing groove (817) respectively
cooperating with the first swing arm and the second
swing arm are arranged on the side wall of the first
groove (810) away from the second groove (820), a
swing protrusion (818) cooperating with the swing
groove is arranged between the first swing arm and
the second swing arm, the first position-restricting
hole (35) is disposed on the side wall of the first
groove (810) away from the second groove (820),
and positioned on one side of the first swing groove
(816) away from the second swing groove (817).

9. The thermal overload relay according to claim 1,
wherein the first contact portion (11) of the first direct
connecting wire (1) is connected with the normally-
closed contact of the control circuit, the heat protec-
tion system (7) comprises multiple groups of bime-
tallic strip, and two groups of guiding plates (71) re-
spectively cooperating with the multiple groups of
bimetallic strip, the two groups of guiding plates (71)
respectively cooperate with a differential lever (72),
the bimetallic strip respectively bends to both sides
to push different guiding plates (71) during overload
and phase failure, and then drive the operating
mechanism (8) through displacement of the differ-
ential lever (72), enabling the operating mechanism
(8) to break or hold the normally-closed contact.

10. The thermal overload relay according to claim 3,
wherein the second direct connecting wire (2) com-
prises a first connection portion (211) and a second
connection portion (212), of which one ends are
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crookedly connected with each other, a second con-
tact portion (21) and a second lead portion (22) are
respectively disposed at one ends of the first con-
nection portion (211) and the second connection por-
tion (212) away from each other; a baffle plate (500)
is arranged inside the housing, an upper cavity and
a lower cavity are formed on both sides of the baffle
plate (500), the operating mechanism (8) and the
heat protection system (7) are arranged inside the
upper cavity and the lower cavity, respectively, a first
connecting portion (211) of the second direct con-
necting wire (2) is disposed inside the lower cavity,
of a second connecting portion (212) of the second
direct connecting wire (2) one end is disposed inside
the upper cavity, and the other end extends into the
lower cavity and is connected with the first connect-
ing portion (211); the heat protection system (7) is
disposed at one end of the lower cavity, and spaced
from the other end of the lower cavity to form a side
cavity (70), and a position-restricting structure for re-
stricting the second direct connecting wire (2) is ar-
ranged inside the side cavity (70).

11. The thermal overload relay according to claim 10,
wherein the position-restricting structure comprises
a position-restricting transverse plate (73) and a po-
sition-restricting upright plate (74), which are con-
nected with each other, the position-restricting trans-
verse plate (73) and the position-restricting upright
plate (74) are respectively connected with the side
wall of the housing and the baffle plate (500), the
position-restricting transverse plate (73), the posi-
tion-restricting upright plate (74), the side wall of the
housing and the baffle plate (500) surround a second
position-restricting hole (75), the first connecting por-
tion (211) of the second direct connecting wire (2)
passes through the second position-restricting hole
(75) and cooperates with the second position-re-
stricting hole (75); at least a pair of spaced isolation
ribs is arranged on the baffle plate (500), a position-
restricting groove is set between the pair of isolation
ribs, the position-restricting groove is used to restrict
the second connecting portion (212) of the second
direct connecting wire (2).

12. The thermal overload relay according to claim 2,
wherein a fixing seat (80) used to install the operating
mechanism (8) is arranged inside the housing, the
housing comprises a base (51) and a side cover (52)
mounted on one side of the base (51), a dodging
holes (53) is set on the side cover (52), the dodging
holes (53) is used to dodge the main circuit conduct-
ing wire of the thermal overload relay (5), a support-
ing part (4) is arranged between the side cover (52)
and the operating mechanism (8), the supporting
part (4) is connected with the fixing seat (80), and
the side of the supporting part (4) close to the side
cover (52) is provided with a wire-arranging structure

used to restrict the main circuit conducting wire; a
wire-arranging structure used to restrict the second
direct connecting wire (2) is arranged on the sup-
porting part (4).

13. The thermal overload relay according to claim 12,
wherein the wire-arranging structure comprises two
position-restricting ribs (41) disposed opposite each
other.

14. The thermal overload relay according to claim 12,
wherein the supporting part (4) comprises two con-
necting pieces (43) disposed opposite each other,
and a supporting plate (44) connected between one
ends of the two connecting pieces (43), one ends of
the two connecting pieces (43) away from the sup-
porting plate (44) are respectively connected with
the fixing seat (80), a dodging groove for dodging
the operating mechanism (8) is formed between the
two connecting pieces (43) and the supporting plate
(44), the wire-arranging structure is disposed on the
side of the supporting plate (44) close to the side
cover (52).

15. A structure connecting a thermal overload relay with
a contactor comprising a contactor and the thermal
overload relay according to any one of claims 1-14,
wherein the wire-inlet end lead portion and the first
lead portion (12) of the thermal overload relay are
inserted into the connecting terminal of the contactor
and connect, the first lead portion (12) is connected
to the coil of the contactor (6) through the connecting
terminal of the contactor.
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