
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

86
3 

05
7

A
1

��&������������
(11) EP 1 863 057 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 158(3) EPC

(43) Date of publication: 
05.12.2007 Bulletin 2007/49

(21) Application number: 05721489.2

(22) Date of filing: 25.03.2005

(51) Int Cl.:
H01H 73/22 (2006.01) H01H 61/00 (2006.01)

(86) International application number: 
PCT/JP2005/005562

(87) International publication number: 
WO 2006/103722 (05.10.2006 Gazette 2006/40)

(84) Designated Contracting States: 
DE FR

(71) Applicant: MITSUBISHI DENKI KABUSHIKI 
KAISHA
Chiyoda-ku, Tokyo 100-8310 (JP)

(72) Inventors:  
• MURAI, Masatoshi

Chiyoda-ku,
Tokyo 100-8310 (JP)

• KAWAMURA, Kouji
Chiyoda-ku,
Tokyo 100-8310 (JP)

• NAITO, Satoru
Chiyoda-ku,
Tokyo 100-8310 (JP)

(74) Representative: Sajda, Wolf E. et al
Meissner, Bolte & Partner GbR 
Postfach 86 06 24
81633 München (DE)

(54) CIRCUIT BREAKER AND THERMAL TRIP

(57) A thermal trip device where, to a heater (1) serv-
ing as a fixed terminal, the fixed end portion (22) of a
bimetal (2), having one end portion that is an acting end
portion (21) and another end portion that is a fixed end
portion (22), is secured in a cantilevered manner to the
heater (1), with the acting end portion (21) of the bimetal
(2) bending when it is overheated as a result of electricity

being supplied to the heater (1), wherein a temperature
measuring member (7) is integrally directly coupled to a
secured portion (221) of the bimetal (2) where the bimetal
(2) is secured to the heater (1) in a state where the tem-
perature measuring member (7) is exposed from the bi-
metal (2) and the heater (1) such that a contact temper-
ature measuring instrument (8) can contact the temper-
ature measuring member (7).
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Description

Technical Field

[0001] The present invention relates to a circuit break-
er including a thermal trip device where the fixed end
portion of a bimetal having one end portion that is an
acting end portion and another end portion that is a fixed
end portion is secured in a cantilevered manner to a fixed
terminal, with the acting end portion causing tripping ac-
tion of a circuit breaker body when the bimetal bends as
a result of being overheated by an overcurrent flowing
through the fixed terminal.
The present invention also relates to a thermal trip device
where, to a heater serving as a fixed terminal, the fixed
end portion of a bimetal having one end portion that is
an acting end portion and another end portion that is a
fixed end portion is secured in a cantilevered manner to
the heater, with the acting end portion of the bimetal
bending when it is overheated as a result of electricity
being supplied to the heater.

Background Art

[0002] A thermal trip device is a device that detects an
overcurrent in a circuit breaker, for example, and per-
forms tripping of a main circuit of a circuit breaker body,
the scope of its tripping characteristic when the overcur-
rent flows is determined by a standard such as JIS (Jap-
anese Industrial Standard) that is the Japanese Industrial
Standard, and it is necessary for products to satisfy that.
However, in a thermal trip device, variations in its tripping
characteristic cannot be avoided because of product var-
iations in the configuring parts and variations in materials.
Thus, ordinarily a structure for adjusting the tripping char-
acteristic is incorporated to perform adjustment/inspec-
tion of the characteristic.
[0003] In order to adjust/inspect the tripping character-
istic, it is necessary to accurately measure the charac-
teristic value thereof. In a thermal trip device, its tripping
characteristic is often measured by supplying a prede-
termined current and measuring the amount of time (trip
time) from when supply of electricity starts to until the
end of tripping and the displacement amount of a bimetal.
Because the bending coefficient of the bimetal is already
known, the displacement amount of the bimetal can be
determined by measuring the temperature of the bimetal.
Consequently, the tripping characteristic can be under-
stood by measuring the temperature of the bimetal.
[0004] With respect to measuring the temperature of
the bimetal, there is a line of thought which holds that
methods of measuring the temperature of the bimetal
without contacting the bimetal, so that the bending
amount of the bimetal is not affected by the measure-
ment, are preferable. The reason for this is, when the
temperature of the bimetal is measured by a contact ther-
mometer, deflection occurs in the bimetal because
weight is applied from the outside to the bimetal via a

probe, which causes the tripping characteristic to
change.
[0005] In non-contact temperature measuring meth-
ods, it is common to use a radiation thermometer incor-
porating an infrared absorbing element. As can be seen
in Patent Document 1, for example, non-contact temper-
ature measurement in a thermal trip device of a conven-
tional circuit breaker is done by disposing a window for
measurement in the heater that heats the bimetal and
measuring the temperature of the bimetal with a radiation
thermometer through the window from a direction forming
a right angle with respect to the surface of the bimetal
such that the temperature of the bimetal can be measured
by a non-contact thermometer.
[0006] Patent Document 1: U.S. Patent No. 5,317,471
specification and drawings.

Disclosure of the Invention

Problem that the Invention is to Solve

[0007] Although there is the line of thought which holds
that non-contact temperature measuring methods using
a non-contact thermometer are preferable, there is the
problem that accurate temperature measurement is dif-
ficult in comparison to contact temperature measuring
methods using a contact temperature because the sur-
face of the bimetal is ordinarily a metallic luster surface.
Further, in ground-fault interrupters incorporating
ground-fault detection circuits and compacted circuit
breakers, the gap around the bimetal is small, and so
there are many blockers and it is often difficult to measure
the bimetal surface temperature with a non-contact ther-
mometer from the outside from a direction forming a right
angle with respect to the surface of the bimetal.
[0008] Consequently, there is a desire to realize a ther-
mal trip device, and a circuit breaker using this thermal
trip device, whose tripping characteristic is not affected
even when a contact thermometer is used.
[0009] The present invention has been made in light
of the aforementioned circumstances, and it is an object
thereof to provide a circuit breaker disposed with a ther-
mal trip device whose tripping characteristic is not affect-
ed even when a contact thermometer is used and a ther-
mal trip device.

Means for Solving the Problem

[0010] A circuit breaker pertaining to this invention is
a circuit breaker including a thermal trip device where
the fixed end portion of a bimetal having one end portion
that is an acting end portion and another end portion that
is a fixed end portion is secured in a cantilevered manner
to a fixed terminal, with the acting end portion causing
tripping action of a circuit breaker body when the bimetal
bends as a result of being overheated by an overcurrent
flowing through the fixed terminal, wherein a temperature
measuring member is integrally directly coupled to a se-
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cured portion of the bimetal where the bimetal is secured
to the fixed terminal in a state where the temperature
measuring member is exposed from the bimetal and the
fixed terminal such that a contact temperature measuring
instrument can contact the temperature measuring mem-
ber.
Thus, the temperature of the bimetal can be measured
without affecting the tripping characteristic because the
temperature of the bimetal can be measured by bringing
the contact temperature measuring instrument into con-
tact with the temperature measuring member and not
into direct contact with the bimetal.
[0011] Further, a thermal trip device pertaining to this
invention is a thermal trip device where, to a heater serv-
ing as a fixed terminal, the fixed end portion of a bimetal
having one end portion that is an acting end portion and
another end portion that is a fixed end portion is secured
in a cantilevered manner to the heater, with the acting
end portion of the bimetal bending when it is overheated
as a result of electricity being supplied to the heater,
wherein a temperature measuring member is integrally
directly coupled to a secured portion of the bimetal where
the bimetal is secured to the heater in a state where the
temperature measuring member is exposed from the bi-
metal and the heater such that a contact temperature
measuring instrument can contact the temperature
measuring member.
Hence, the temperature of the bimetal can be measured
without affecting the tripping characteristic because the
temperature of the bimetal can be measured by bringing
the contact temperature measuring instrument into con-
tact with the temperature measuring member and not
into direct contact with the bimetal.

Effects of the Invention

[0012] The present invention is a circuit breaker includ-
ing a thermal trip device where the fixed end portion of
a bimetal having one end portion that is an acting end
portion and another end portion that is a fixed end portion
is secured in a cantilevered manner to a fixed terminal,
with the acting end portion causing tripping action of a
circuit breaker body when the bimetal bends as a result
of being overheated by an overcurrent flowing through
the fixed terminal, wherein a temperature measuring
member is integrally directly coupled to a secured portion
of the bimetal where the bimetal is secured to the fixed
terminal in a state where the temperature measuring
member is exposed from the bimetal and the fixed ter-
minal such that a contact temperature measuring instru-
ment can contact the temperature measuring member.
Thus, the temperature of the bimetal can be measured
by bringing the contact temperature measuring instru-
ment into contact with the temperature measuring mem-
ber and not into direct contact with the bimetal, conse-
quently the temperature of the bimetal can be measured
without affecting the tripping characteristic, and moreo-
ver a contact temperature measuring method is em-

ployed, so highly precise temperature measurement is
possible in comparison to when a non-contact tempera-
ture measuring method using a non-contact thermometer
is employed.
[0013] The present invention is also a thermal trip de-
vice where, to a heater serving as a fixed terminal, the
fixed end portion of a bimetal having one end portion that
is an acting end portion and another end portion that is
a fixed end portion is secured in a cantilevered manner
to the heater, with the acting end portion of the bimetal
bending when it is overheated as a result of electricity
being supplied to the heater, wherein a temperature
measuring member is integrally directly coupled to a se-
cured portion of the bimetal where the bimetal is secured
to the heater in a state where the temperature measuring
member is exposed from the bimetal and the heater such
that a contact temperature measuring instrument can
contact the temperature measuring member.
Thus, the temperature of the bimetal can be measured
by bringing the contact temperature measuring instru-
ment into contact with the temperature measuring mem-
ber and not into direct contact with the bimetal, conse-
quently the temperature of the bimetal can be measured
without affecting the tripping characteristic, and moreo-
ver a contact temperature measuring method is em-
ployed, so highly precise temperature measurement is
possible in comparison to when a non-contact tempera-
ture measuring method using a non-contact thermometer
is employed.

Best Modes for Implementing the Invention

Embodiment 1.

[0014] Embodiment 1 of this invention will be described
below by FIG. 1 to FIG. 5. FIG. 1 is a side view showing
a mechanical component inside a case of a circuit break-
er including a thermal trip device, FIG. 2 is an enlarged
perspective view showing the thermal trip device of FIG.
1, FIG. 3 is an enlarged side view showing the thermal
trip device of FIG. 1, FIG. 4 is a perspective view for
describing a way of measuring the temperature of a bi-
metal by a contact temperature measuring instrument,
and FIG. 5 is an enlarged side view for describing bending
action of the bimetal when electricity is supplied to a fixed
terminal (i.e., a heater). In FIG. 1 to FIG. 5, the same
reference numerals are given to the same portions.
[0015] In FIG. 1, operation when an overcurrent equal
to or greater than a rated current flows to the circuit break-
er is as follows.

(1) The temperature of a heater 1 or a bimetal 2 rises
when an overcurrent flows to the heater 1 or the bi-
metal 2.
(2) The bimetal 2 bends in accompaniment with the
rise in the temperature of the bimetal 2.
(3) The bending amount of the bimetal 2 becomes
larger and the bimetal 2 pushes a trip bar 3.
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(4) A mechanical component 4 is activated and in-
stantaneously breaks (trips) a main circuit 5.

[0016] The scope of the time from when the overcur-
rent starts flowing to until tripping is determined by a
standard such as JIS, and the trip time of products must
satisfy that scope. However, the activation point of the
tripping mechanism -- that is, the position where the bi-
metal 2 pushes the trip bar 3 -- varies because of the
accumulation of manufacturing variations, such as pro-
duction/assembly errors of each part configuring the trip-
ping mechanism and variations in material characteris-
tics, and variations arise in the amount of time (trip time)
from when supply of electricity starts to until tripping.
Thus, in order to absorb such manufacturing variations,
an adjustment mechanism 6 is disposed in the distal end
of the bimetal 2 or the trip bar 3 to perform adjustment/
inspection work in the assembly process.
[0017] In the adjustment/inspection work, it is neces-
sary to accurately measure the tripping characteristic per
work. Ordinarily, the tripping characteristic is often meas-
ured by supplying a predetermined current value and
measuring the trip time or measuring the displacement
amount of the bimetal during that time.
However, the trip time and bimetal displacement amount
are greatly affected by the temperature of the work when
supply of electricity starts and by the temperature of the
measurement environment, so the tripping characteristic
is measured in a state where the temperature is managed
at a constant temperature, or the measured value must
be corrected on the basis of the temperature of the work
and the surrounding temperature.
[0018] The bending amount (displacement amount) of
a bimetal is determined by the temperature and bending
coefficient of the bimetal, but because the bending coef-
ficient is already known, the displacement amount can
be determined by measuring the temperature of the bi-
metal. Consequently, it is possible to measure the trip-
ping characteristic by measuring the temperature of the
bimetal.
[0019] As mentioned previously, a non-contact radia-
tion thermometer is commonly used to measure the tem-
perature of the bimetal. The reason is because deflection
in the bimetal occurs due to the contact weight of a probe
when a contact thermometer is used, the tripping char-
acteristic changes, and accurate measurement of the
tripping characteristic cannot be done.
[0020] A non-contact thermometer measures the tem-
perature of an object by detecting the radiation energy
amount of infrared rays radiated from the object. The
radiation amount of infrared rays radiated from an object
differs depending on the material and surface state, and
even at the same temperature the radiated infrared ray
energy amount (emissivity) differs. With a non-contact
thermometer, the temperature is calculated on the basis
of an ideal black body (theoretical object whose emissiv-
ity is 100%), and with objects other than that, correction
must be performed in accordance with each individual

emissivity.
[0021] Emissivity is ordinarily experimentally obtained
and cannot be determined per work during the mass pro-
duction process because determining the emissivity of a
measured object in a short amount of time is difficult.
Consequently, when the emissivity of a bimetal varies,
those variations become variations in temperature meas-
urement.
Moreover, because the surface of a bimetal is commonly
a metallic luster surface, it is easy for infrared rays radi-
ated from a heat source of an object in the vicinity of the
bimetal, such as a heater, to be reflected by the surface
of the bimetal. When that reflected light is made incident
on a radiation thermometer, it becomes measurement
error.
[0022] Thus, in Embodiment 1 of this invention, tem-
perature measurement is enabled at a place other than
at the portion where the bimetal 2 bends in order to push
the trip bar 3, that is, other than at an acting end portion
21. Thus, temperature measurement by a contact ther-
mometer becomes possible without affecting the bending
amount of the acting end portion 21 of the bimetal 2, so
temperature measurement can be stably done with high
precision in comparison to a conventional non-contact
thermometer.
[0023] In heating the bimetal 2, a temperature distri-
bution is present inside the bimetal 2 because it is difficult
to uniformly heat the entire bimetal 2. That is, when the
fixed end portion 22 of a bimetal having one end portion
that is an acting end portion 21 and another end portion
that is a fixed end portion 22 is secured in a cantilevered
manner to a fixed terminal (i.e., a heater) 1, the temper-
ature of the acting end portion 21 is slightly lower than
the temperature of the fixed end portion 22 that is secured
to the fixed terminal (i.e., the heater) 1.
However, the relationship between the temperature dis-
tribution inside the bimetal 2 and the bending amount of
the acting end portion 21 of the bimetal 2 is determined
beforehand by the material and size of the bimetal 2, so
even when the temperature of the fixed end portion 22
is measured, the desired bending amount of the acting
end portion 21 of the bimetal 2 at that temperature can
be determined.
Further, conversely, the standard temperature of the
fixed end portion 22 when the acting end portion 21 of
the bimetal 2 has reached the desired bending amount
(i.e., when it has reached a bending amount that trips the
circuit breaker) can also be determined. In other words,
if the measured temperature of the fixed end portion 22
when the acting end portion 21 of the bimetal 2 has
reached the desired bending amount (i.e., when it has
reached a bending amount that trips the circuit breaker
or when the circuit breaker trips) is the same as the stand-
ard temperature, then it can be said that the tripping char-
acteristic of a thermal trip device is a predetermined trip-
ping characteristic.
[0024] Thus, in Embodiment 1 of this invention, a part
that reaches a temperature that is equivalent to the tem-
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perature of the fixed end portion 22 of the bimetal 22,
that is, a temperature measuring member 7, is added,
whereby temperature measurement of the fixed end por-
tion 22 of the bimetal 2 becomes possible by measuring
the temperature of this added temperature measuring
member 7 with a contact thermometer instead of directly
measuring the temperature of the fixed end portion 22 of
the bimetal 2.
That is, as shown in FIG. 4, the temperature of the bimetal
2 can be indirectly measured by measuring the temper-
ature of the temperature measuring member 7 by bring-
ing a probe 81 of a contact thermometer 8 into contact
with the temperature measuring member 7.
[0025] As shown in FIG. 2 to FIG. 4, the temperature
measuring member 7 is integrally directly coupled to a
secured portion 221 of the bimetal 2 where the bimetal
2 is secured to the fixed terminal (i.e., the heater) 1 in a
state where the temperature measuring member 7 is ex-
posed from the bimetal 2 and the fixed terminal (i.e., the
heater) 1 such that the probe 81 of the contact temper-
ature measuring instrument 8 can contact the tempera-
ture measuring member 7. That is, as is shown, the area
of the entire temperature measuring member 7 is larger
than the area of the portion of the temperature measuring
member 7 that faces the fixed terminal (i.e., the heater) 1.
[0026] Further, the temperature measuring member 7
is present between the bimetal 2 and the fixed terminal
(i.e., the heater) 1 and is firmly secured to the bimetal 2
and the fixed terminal (i.e., the heater) 1 by caulking pins
9 at plural places. That is, the fixed end portion 22 of the
bimetal 2, the temperature measuring member 7, and
the fixed terminal (i.e., the heater) 1 are tightly integrally
coupled together by the caulking pins 9 so that a coupled
state that is also thermally good is maintained.
[0027] Inspection of the tripping characteristic is per-
formed on just the thermal trip device shown in FIG. 2 to
FIG. 5 or is performed in a state where the thermal trip
device is incorporated in the circuit breaker as in FIG. 1,
but in that case, when a current corresponding to a pre-
determined overcurrent is supplied to the fixed terminal
(i.e., the heater) 1, then as shown in FIG. 5, the acting
end portion 21 of the bimetal 2 bends as indicated by the
one-dotted chain line and the temperature measuring
member 7 also bends as indicated by the one-dotted
chain line in the same direction as the acting end portion
21 of the bimetal 2.
[0028] Because the temperature measuring member
7 is formed by the same material as the bimetal 2 (i.e.,
when the bimetal 2 is a material where steel and copper
are laminated together, the temperature measuring
member 7 is also a laminate material of steel and copper)
and the length of the temperature measuring member 7
is shorter than the length of the bimetal 2, the bending
amount of the temperature measuring member 7 is small-
er than the bending amount of the acting end portion 21
of the bimetal 2 even when the acting end portion 21 of
the bimetal 2 and the temperature measuring member 7
bend as indicated by the one-dotted chain lines, so a

slight gap g occurs between the distal end portion of the
temperature measuring member 7 and the acting end
portion 21 of the bimetal 2.
Consequently, the temperature measuring member 7
does not contact and press against the acting end portion
21 of the bimetal 2 because of that bending and does not
adversely affect the bending amount of the acting end
portion 21 of the bimetal 2.
[0029] When the temperature measuring member 7 is
configured to bend oppositely from the one-dotted chain
line in FIG. 5, it presses against the acting end portion
21 of the bimetal 2 at the time of that bending and ad-
versely affects the bending amount of the acting end por-
tion 21 of the bimetal 2, so attaching the temperature
measuring member 7 such that it bends oppositely from
the one-dotted chain line in FIG. 5 must be avoided.

Embodiment 2.

[0030] Embodiment 2 of this invention will be described
below by FIG. 6 to FIG. 8. FIG. 6 is a perspective diagram
showing a thermal trip device, FIG. 7 is a side view show-
ing the thermal trip device, and FIG. 8 is an enlarged side
view for describing bending action of the bimetal when
electricity is supplied to the fixed terminal (i.e., the heat-
er).
[0031] As shown in FIG. 6 to FIG. 8, Embodiment 2 of
this invention is a case example when the temperature
measuring member 7 extends from the secured portion
221 of the bimetal 2 on the opposite side of the acting
end portion 21 of the bimetal.
[0032] In this case, the temperature measuring mem-
ber 7 extends on the opposite side of the acting end por-
tion 21 and forms the bimetal 2 itself. In other words, the
temperature measuring member 7 is integrally directly
coupled to the secured portion 221 of the bimetal 2 where
the bimetal 2 is secured to the fixed terminal (i.e., the
heater) 1 in a state where the temperature measuring
member 7 is exposed from the bimetal 2 and the fixed
terminal (i.e., the heater) 1 such that the contact temper-
ature measuring instrument 8 can contact the tempera-
ture measuring member 7, and the temperature meas-
uring member 7 extends from the secured portion 221 of
the bimetal 2 on the opposite side of the acting end portion
21 of the bimetal 2.
[0033] In the case of Embodiment 2 of this invention,
as shown in FIG. 7 and FIG. 8, the temperature of the
bimetal 2 is indirectly measured by allowing the distal
end of the probe 81 of the contact temperature measuring
instrument 8 to abut against the undersurface of the tem-
perature measuring member 7 and measuring the tem-
perature of the temperature measuring member 7.
[0034] In the case of Embodiment 2 of this invention,
a current corresponding to a predetermined overcurrent
is supplied to the fixed terminal (i.e., the heater) 1, so
that even when the temperature measuring member 7
bends as indicated by the one-dotted chain line, a slight
gap G arises between the distal end portion of the tem-
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perature measuring member 7 and the fixed terminal (i.e.,
the heater) 1.
Consequently, force does not act on the fixed end portion
22 of the bimetal 2 as a result of the temperature meas-
uring member 7 abutting against the fixed terminal (i.e.,
the heater) 1 because of that bending and does not ad-
versely affect the bending amount of the acting end por-
tion 21 of the bimetal 2.

Embodiment 3.

[0035] In Embodiment 3 of this invention, as shown in
FIG. 9, a probe insertion through hole 12a whose diam-
eter is larger than the diameter of the probe 81 of the
contact temperature measuring instrument 8 is disposed
in the fixed terminal (i.e., the heater) 1, the probe 81 is
inserted into this probe insertion through hole 12a such
that the probe 81 does not contact the fixed terminal (i.e.,
the heater) 1, and the distal end of the probe 81 is allowed
to abut against the undersurface of the temperature
measuring member 7 to measure the temperature of the
temperature measuring member 7, whereby the temper-
ature of the bimetal 2 is indirectly measured. Even when
configured in this manner, effects that are the same as
those of the aforementioned Embodiment 2 of this inven-
tion are provided.
[0036] In Embodiment 3 of this invention, specifically,
as is shown, the probe insertion through hole 12a is dis-
posed in an inside terminal portion 12 in the end portion
on the opposite side of an outside terminal portion 11
including a connection hole 11 a of the circuit breaker.

Embodiment 4.

[0037] As shown in FIG. 10, Embodiment 4 of this in-
vention has a structure where the inside terminal portion
12 extends long inside the circuit breaker body and a
connection hole 12b that connects to a connection ter-
minal (not shown) inside the circuit breaker body is dis-
posed in a position a predetermined distance away from
the probe insertion hole 12a further inside the circuit
breaker body, so that connection to the connection ter-
minal (not shown) inside the circuit breaker body can be
easily performed.

Brief Description of the Drawings

[0038]

FIG. 1 A diagram showing Embodiment 1 of this in-
vention, being a side view showing a mechan-
ical component inside a case of a circuit
breaker including a thermal trip device.

FIG. 2 A diagram showing Embodiment 1 of this in-
vention, being an enlarged perspective view
showing the thermal trip device of FIG. 1.

FIG. 3 A diagram showing Embodiment 1 of this in-
vention, being an enlarged side view showing

the thermal trip device of FIG. 1.
FIG. 4 A diagram showing Embodiment 1 of this in-

vention, being a perspective view for describ-
ing a way of measuring the temperature of a
bimetal with a contact temperature measur-
ing instrument.

FIG.5 A diagram showing Embodiment 1 of this in-
vention, being an enlarged side view for de-
scribing bending action of the bimetal when
electricity is supplied to a fixed terminal (i.e.,
a heater).

FIG. 6 A diagram showing Embodiment 2 of this in-
vention, being a perspective view showing a
thermal trip device.

FIG. 7 A diagram showing Embodiment 2 of this in-
vention, being a side view showing the ther-
mal trip device.

FIG. 8 A diagram showing Embodiment 2 of this in-
vention, being an enlarged side view for de-
scribing bending action of the bimetal when
electricity is supplied to the fixed terminal (i.e.,
the heater).

FIG. 9 A diagram showing Embodiment 3 of this in-
vention, being a side view showing a thermal
trip device.

FIG. 10 A diagram showing Embodiment 4 of this in-
vention, being a side view showing a thermal
trip device.

Description of the Reference Signs

[0039]

1 = Fixed Terminal (Heater)
11 = Outside Terminal Portion
11 a = Connection Hole
12 = Inside Terminal Portion
12a = Probe Insertion Through Hole
12b = Connection Hole
2 = Bimetal
21 = Acting End Portion
22 = Fixed End Portion
221 = Secured Portion
3 = Trip Bar
4 = Mechanical Component
5 = Main Circuit
6 = Adjustment Mechanism
7 = Temperature Measuring Member
8 = Contact Thermometer
81 = Probe
9 = Caulking Pin
g = Gap
G = Gap

Claims

1. A circuit breaker including a thermal trip device
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where the fixed end portion of a bimetal having one
end portion that is an acting end portion and another
end portion that is a fixed end portion is secured in
a cantilevered manner to a fixed terminal, with the
acting end portion causing tripping action of a circuit
breaker body when the bimetal bends as a result of
being overheated by an overcurrent flowing through
the fixed terminal, wherein a temperature measuring
member is integrally directly coupled to a secured
portion of the bimetal where the bimetal is secured
to the fixed terminal in a state where the temperature
measuring member is exposed from the bimetal and
the fixed terminal such that a contact temperature
measuring instrument can contact the temperature
measuring member.

2. The circuit breaker of claim 1,
wherein the temperature measuring member is
present between the bimetal and the fixed terminal
and is secured to the bimetal and the fixed terminal.

3. The circuit breaker of claim 1,
wherein the temperature measuring member ex-
tends from the secured portion of the bimetal on the
opposite side of the acting end portion of the bimetal.

4. The circuit breaker of any of claims 1 to 3,
wherein the temperature measuring member is
formed by the same bimetal as the bimetal and bends
in a direction away from the fixed terminal when over-
heated by the overcurrent flowing through the fixed
terminal.

5. A thermal trip device where, to a heater serving as
a fixed terminal, the fixed end portion of a bimetal
having one end portion that is an acting end portion
and another end portion that is a fixed end portion
is secured in a cantilevered manner to the heater,
with the acting end portion of the bimetal bending
when it is overheated as a result of electricity being
supplied to the heater,
wherein a temperature measuring member is inte-
grally directly coupled to a secured portion of the
bimetal where the bimetal is secured to the heater
in a state where the temperature measuring member
is exposed from the bimetal and the heater such that
a contact temperature measuring instrument can
contact the temperature measuring member.

6. The thermal trip device of claim 5,
wherein the temperature measuring member is
present between the bimetal and the heater and is
secured to the bimetal and the heater.

7. The thermal trip device of claim 6,
wherein the area of the temperature measuring
member is larger than the area of the portion of the
temperature measuring member that faces the heat-

er.

8. The thermal trip device of claim 5,
wherein the temperature measuring member ex-
tends from the secured portion of the bimetal on the
opposite side of the acting end portion of the bimetal.

9. The thermal trip device of claim 8,
wherein a probe insertion through hole whose diam-
eter is larger than the diameter of a probe of the
contact temperature measuring instrument is dis-
posed in the heater.

10. The thermal trip device of any of claims 5 to 9,
wherein the temperature measuring member is
formed by the same bimetal as the bimetal and bends
in a direction away from the heater when overheated
as a result of electricity being supplied to the heater.
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