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(54) PILOT SAFETY SHUT OFF DEVICE FOR GAS

(57)  With the gas burner safety device of the present
invention, downsizing in width and in size, structure sim-
plification, cost reduction, etc. can be achieved.

The gas burner safety device comprises a thermo-
couple unit 200 having a pair of female terminals 204,
205 connected to a thermal sensitive portion 201 and a
first connector 206 to retain the pair of female terminals,
and an electromagnetic valve unit 100 having a pair of
male terminals 105, 107 connected to a coil 103 for mag-
netizing, a valve body 111 driven by electromagnetic
force generated by powering to the coil, and a second
connector 107 which is fitted to the first connector to con-
nect the pair of male terminals and the pair of female
terminals, and the pair of male terminals includes a pipe-
shaped male terminal 107 which is formed cylindrically
and also serves as the second connector, and a pin-
shaped male terminal 105 which is disposed inside the
pipe-shaped male terminal 107, and the pair of female
terminals includes an inner female terminal 204 having
a pair of spring pieces which can sandwich the pin-
shaped male terminal 105, and an outer fe-male-term-
inal-205-h-avin-g-a p-air-of spring pieces which can
sandwich the wall face of the pipe-shaped male terminal
107. With this structure, the device can be brought down
in width and in size.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a gas burner
safety device which is employed to a gas cooking stove,
a gas water heater, and the like. More particularly, it re-
lates to a gas burner safety device to which a thermo-
couple unit and an electromagnetic valve unit which is
operated by electricity generated with thermoelectric
power are integrally coupled.

BACKGROUND ART .

[0002] In the related art, a gas cooking stove system
as shown in Fig. 13 for example is known. This system
comprises a main burner 2 disposed at the upper end of
a gas supply conduit 1, a lighting burner 4 disposed at
the top end of an assist supply conduit 3 which separates
from the gas supply conduit 1, a gas burner safety device
8 to which an electromagnetic valve unit 6 having a valve
body 5 to open and close the passage of the gas supply
conduit 1 and a thermo-couple unit 7 having cables 7a’,
7b’connected to the electromagnetic unit 6 are integrally
arranged, an operating shaft 9, and so on, as disclosed

in Japanese Patent Laid-open 2000-18591 and
H8-178296.
[0003] With the system for a gas cooking stove, when

the main burner 2 is lighted by the flame of the lighting
burner 4 by pushing the operating shaft 9 and introducing
the gas into the gas supply conduit 1 and the assist supply
conduit 3, the flame of the main burner 2 heats the top
end (a thermal sensitive portion) of the thermo-couple
unit 7. Then, thermoelectric power is generated at the
thermo-couple unit 7, and the electricity generated by the
thermoelectric power flows in a coil of the electromag-
netic valve unit 6 to generate electromagnetic power. In
this manner, the valve body 5 is sucked and maintains
the gas passage at an opened state. On the contrary,
when the flame of the main burner 2 is extinguished by
blow-off, boil-spill or the like, the heating to the thermo-
couple unit 7 is interrupted and the thermoelectric power,
namely the electromagnetic force, is extinguished. Then,
the valve body 5 is returned by a return spring and the
gas passage is closed. In this manner, emission of un-
burned gas is prevented.

[0004] Here, as shown in Fig. 14(a) (b), the electronic
valve unit 6 and the thermo-couple unit 7 are electrically
connected by connecting two male terminals 6a, 6b dis-
posed at the electromagnetic valve unit 6 side with two
female terminals 7a, 7b disposed at the thermo-couple
unit 7 side. Accordingly, two pairs of male terminals 6a,
6b and female terminals 7a, 7b which are almost the
same shape are disposed in parallel with each other for
coupling freely to be attached and detached.

[0005] Further, as shown in Fig. 13 through 15, the
thermo-couple unit 7 comprises cables 7a’, 7b’which are
respectively connected to the female terminal 7a, 7b, a
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pole-shaped conductive member 7a" as the thermal sen-
sitive portion which is disposed at the top end of the ca-
bles 7a’, 7b’, a pipe-shaped conductive member 7b"
which is disposed around and connected to the pole-
shaped conductive member 7a" with the top end portion
which is formed as a tapered cone-shape, and a pipe-
shaped conductive member 7b”’which diameter is ¢D. A
hot junction part P1 is formed at the top end portion at
which the pole-shaped conductive member 7a" and the
pipe-shaped conductive member 7b" are connected, and
acold junction part P2, P3 is formed at a specific distance
apart from the hot junction part P1.

[0006] Here, with the abovementioned conventional
gas burner safety device, in the case of adopting a con-
necting structure as shown in Fig. 14(a), (b), the male
terminals 6a, 6b and the female terminals 7a, 7b which
are almost the same shape are disposed in parallel and
fitted respectively. Therefore, the case to electrically in-
sulate and cover the terminals needs to be larger, and
thus, it is difficult to downsize the device. Further, since
the cover direction is predetermined, when the terminals
are fitted and connected, the assembling needs to be
performed with previous checking of the cover direction.
Therefore, the assembling operation cannot be per-
formed easily.

[0007] Furthermore, performances, such as high ther-
moelectric power, quick response, etc, are needed for
the thermo-couple unit 7 to be able to precisely detect
the extinguishment of the gas flame. Therefore, to
achieve downsizing, cost-reduction and the like as the
whole device, the performance has to be obtained with-
out enlargement, cost-up and the like of the thermal sen-
sitive portion (7a", 7b",7b").

[0008] The present invention was devised in view of
the abovementioned circumstances of the related art.
The object of the present invention is to provide a gas
burner safety device with improved performance reliabil-
ity, while achieving downsizing, cost-reduction, assem-
bling facilitation, etc. of the device.

DISCLOSURE OF THE INVENTION

[0009] A gas burner safety device of the present in-
vention comprises a thermo-couple unit having two ter-
minals connected to a thermal sensitive portion, and an
electromagnetic valve unit having two terminals connect-
ed to a coil for magnetizing and respectively connected
to the two terminals of the thermo-couple unitand a valve
body driven by electromagnetic force generated by pow-
ering to the coil, and either two terminals of the thermo-
couple unit or the electromagnetic valve unit comprise a
pipe-shaped male terminal having at least an arc-shaped
portion of a cylinder and either of an inner male terminal
and an inner female terminal which is disposed inside
the pipe-shaped male terminal, and the other two termi-
nals of the thermo-couple unit or the electromagnetic
valve unit comprise an outer female terminal connected
to at least one side of the inside and the outside of the
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wall face of the pipe-shaped male terminal and the other
of the inner male terminal and the inner female terminal
which is disposed inside the pipe-shaped male terminal.
[0010] Withthis structure, when the thermo-couple unit
and the electromagnetic unit are integrally connected,
the pipe-shaped male terminal which is disposed in either
of the thermo-couple unit and the electromagnetic valve
unit is connected to the outer female terminal which is
disposed in the other of the thermo-couple unit and the
electromagnetic valve unit. Either of the inner female ter-
minal and the inner male terminal which is disposed in
the axis direction at the center axis position of the pipe-
shaped male terminal is connected to the other of the
inner female terminal and the inner male terminal which
is disposed in the unit without the pipe-shaped male ter-
minal. In this manner, for connecting and fitting the ther-
mo-couple unit and the electromagnetic valve unit, the
terminals can be disposed in parallel to the axis direction
of the pipe-shaped male terminal. Then, the device can
be downsized in width and in size. Further, since the pipe-
shaped male terminal can be connected to the outer fe-
male terminal at any position in the arc direction of the
pipe-shaped male terminal, the attaching angle between
the thermo-couple unitand the electromagnetic valve unit
can be flexible when connecting.

[0011] In the abovementioned structure, it is possible
that the inner female terminal has a pair of spring pieces
which can sandwich the inner male terminal, and the out-
er female terminal has a pair of spring pieces which can
sandwich the wall face of the pipe-shaped male terminal
both from the inside and the outside.

[0012] With this structure, in the connecting state, the
pin-shaped male terminal is sandwiched by the spring
pieces of the inner female terminal, and the wall face of
the pipe-shaped male terminal is sandwiched by the
spring pieces of the outer female terminal both from the
inside and outside. Therefore, reliable electrical connec-
tion can be obtained.

[0013] In the abovementioned structure, it is possible
that the inner female terminal and the outer female ter-
minal are folded approximately in a V-shape to have a
flexible piece, and the pipe-shaped male terminal and
the inner male terminal are inserted and detached in the
direction approximately perpendicular to the deforming
direction of the flexible piece.

[0014] With this structure, the connecting pressure be-
tween the male terminal (the pipe-shaped male terminal
and the inner male terminal) and the female terminal (the
inner female terminal and the outer female terminal) is
exerted approximately even in the direction of inserting
and detaching. Therefore, stable electrical contact can
be obtained reliably.

[0015] In the abovementioned structure, it is possible
that the pipe-shaped male terminal is formed longer than
the terminal disposed inside the pipe-shaped male ter-
minal

[0016] With this structure, since the pin-shaped male
terminal does not project from the pipe-shaped male ter-

10

15

20

25

30

35

40

45

50

55

minal and stays inside at the state that the electromag-
netic valve unitand the thermo-couple unitare separated,
breakage etc. of the pin-shaped male terminal can be
prevented.

[0017] In the abovementioned structure, it is possible
that the thickness of the pipe-shaped male terminal is
the same dimension as the outer diameter of the inner
male terminal.

[0018] With this structure, since the same part can be
used for both the inner female terminal and the outer
female terminal which constitute a pair of female termi-
nals, cost-reduction of the device can be obtained due
to the commonality of parts.

[0019] In the abovementioned structure, it is possible
that either the thermo-couple unit or the electromagnetic
valve unit comprises the inner female terminal and the
outer female terminal , and further comprises a fit portion
which retains the inner female terminal and is fitted inside
the pipe-shaped male terminal, and a sandwich piece
which retains the outer female terminal and sandwiches
the pipe-shaped male terminal from the outside in coop-
eration with the outer circumference of the fit portion.
[0020] With this structure, the following occurs when
the thermo-couple unit and the electromagnetic valve unit
are connected. The fit portion is fitted inside the pipe-
shaped male terminal, and the pin-shaped male terminal
is connected to the inner female terminal which is sur-
rounded by the fit portion. The sandwich piece sandwich-
es the pipe shaped male terminal in cooperation with the
outer circumference of the fit portion, and the inner face
and the outer face of the pipe-shaped male terminal are
connected to the outer female terminal. In this manner,
reliable electric connection can be obtained.

[0021] In the abovementioned structure, it is possible
that the pipe-shaped male terminal is formed with almost
even thickness and thefit portion is formed approximately
cylindrical to match with the pipe-shaped male terminal.
[0022] With this structure, the pipe-shaped male ter-
minal (the electromagnetic valve unit) which is formed
cylindrical and the fit portion (the thermo-couple unit)
which is formed approximately cylindrical to match with
the pipe-shaped male terminal are fitted to be point sym-
metry around the axis. Therefore, the thermo-couple unit
and the electromagnetic valve unit can be fitted in the
direction of any angle without caring about the orienta-
tion, and the assembling operation can be easily per-
formed.

[0023] In the abovementioned structure, it is possible
that the pipe-shaped male terminal has a folded portion
which top end portion is folded inside, and the fit portion
has a pawl portion for latching with the folded portion.
[0024] With this structure, when the fit portion (the ther-
mo-couple unit) is fitted to the pipe-shaped male terminal
(the electromagnetic valve unit), the pawl portion of the
fit portion latches the folded portion of the pipe-shaped
male terminal. Accordingly, detachment of the fit portion
from the pipe-shaped male terminal can be prevented.
[0025] In the abovementioned structure, it is possible
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that the fit portion has a deform portion which can elas-
tically deform in the direction perpendicular to the direc-
tion of fitting to the pipe-shaped male terminal, and the
pawl portion is formed atthe top end of the deform portion.
[0026] With this structure, at the time of inserting the
fit portion to the pipe-shaped male terminal, after the fit
portion is inserted to a specific position with the deform
portion deforming to the inside, the deform portion elas-
tically returns and the pawl portion disposed at the top
end thereof latches the folded portion of the pipe-shaped
male terminal. Accordingly, the fitting operation of the fit
portion (the thermo-couple unit) and the pipe-shaped
male terminal (the electromagnetic valve unit) can easily
be performed, and easy detachment of the fit portion from
the pipe-shaped male terminal can be prevented.
[0027] In the abovementioned structure, it is possible
that the pipe-shaped male terminal integrally has an at-
tachment flange for fixing the electromagnetic valve unit
at a desired position.

[0028] With this structure, by fixing the pipe-shaped
male terminal at a specific position as an attachment
flange while grounding, the gas burner safety device
which comprises the electromagnetic valve unit and the
thermo-couple unit can be fixed.

[0029] In the abovementioned structure, it is possible
that the pipe-shaped male terminal integrally has a screw
cap for fixing the electromagnetic valve unit at a desired
position.

[0030] With this structure, by screwing the screw cap
to a desired position while grounding the pipe-shaped
male terminal, the gas burner safety device which com-
prises the electromagnetic valve unit and the thermo-
couple unit can be fixed.

[0031] In the abovementioned structure, it is possible
that the electromagnetic valve unit has a movable core
which is integrally movable with the valve body and a
fixed core on which the coil is wound, and the pipe-
shaped male terminal integrally has a holder for retaining
the fixed core.

[0032] With this structure, since the pipe-shaped male
terminal serves as a holder to retain the fixed core as
well as the second connector, the parts count can be
reduced and the structure can be simplified.

[0033] Further, a gas burner safety device of the
presentinvention comprises a thermo-couple unit having
a thermal sensitive portion at the top end thereof, and an
electromagnetic valve unit which is driven by electromag-
netic force based on thermoelectric power generated at
the thermo-couple unit, and the thermal sensitive portion
of the thermo-couple unit includes a pole-shaped con-
ductive member and a pipe-shaped conductive member
which is cylindrically disposed around and connected to
the pole-shaped conductive member with the top end
portion which is formed as a cone shape, and the pipe-
shaped conductive member is formed so that the thick-
ness at a cold junction part of the rear end side is larger
than that at a hot junction part of the top end to which the
pole-shaped conductive member is connected.
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[0034] With this structure, the cold junction side of the
pipe-shaped conductive member is thickly formed.
Therefore, even though the diameter is smaller than that
of the related art, the same thermoelectric power char-
acteristics and response can be maintained. If the diam-
eter is kept as the related art, the thermoelectric power
characteristics and response can be improved.

[0035] In the abovementioned structure, it is possible
that a top end thin portion which outer diameter is the
smallest is formed at the top end connecting region of
the pole-shaped conductive member and the pipe-
shaped conductive member, and the length of the top
end thin portion is formed at about 30 through 50 percent
of the distance from the hot junction part to the cold junc-
tion part.

[0036] With this structure, by setting the top end thin
portion longer than the related art, the thermoelectric
power characteristics and response can be improved
(namely obtaining higher thermoelectric power and
quicker response).

EFFECTS OF THE INVENTION

[0037] As mentioned above, with the gas burner safety
device of the present invention, the two terminals at the
electromagnetic valve unit side and the two terminals at
the thermo-couple unit side are disposed in the same
axis direction. Therefore, the device can be aggregated
and the device can be brought down in width and in size.
Further, in the unit having the pipe-shaped male terminal,
by disposing the other terminal is at the center axis po-
sition of the pipe-shaped male terminal, the pipe-shaped
male terminal can be fitted and connected to the outer
female terminal of the other unit at any angle having the
center axis as the center. In this manner, flexibility of the
attaching angle between the thermo-couple unit and the
electromagnetic valve unit at the time of connecting can
be improved, and assembling operation can easily be
performed.

[0038] Further, at the thermal sensitive portion of the
thermo-couple unit, a pipe-shaped conductive member
which is cylindrically disposed around and connected to
the pole-shaped conductive member with the top end
portion which is formed as a cone shape is formed so
that the thickness at a cold junction part of the rear end
side is larger than that at the hot junction part to which
the pole-shaped conductive member is connected.
Therefore, even though the diameter is smaller than that
of the related art, the same thermoelectric power char-
acteristics and response can be maintained. If the diam-
eter is kept as the related art, the thermoelectric power
characteristics and response can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039]

Fig. 1 shows an embodiment of a gas burner safety



7 EP 1 669 673 A1 8

device of the present invention; (a) is a front view of
the device and (b) is a side view of the device.

Fig. 2 is a sectional view of the device shown in Fig.
1 in the fitting direction (the axis direction).

Fig. 3 is a sectional view showing the state that an
electromagnetic valve unit and a thermo-couple unit
which constitute the device shown in Fig. 1 are sep-
arated.

Fig. 4 (a) is a sectional view at E1-E1 in Fig.2. Fig.
4 (b) is a sectional view at E2-E2 in Fig. 2.

Fig. 5 is a sectional view showing a part of the first
connector of the thermo-couple unit.

Fig. 6 shows the relation between an inner female
terminal of the thermo-couple unit and a pin-shaped
male terminal of the electromagnetic valve unit; (a)
is a side view, (b) is a front view, (c) is an enlarged
front view of one part, and (d) is a sectional view at
E3-E3 in Fig.6 (c).

Fig. 7 shows a thermal sensitive portion of the ther-
mo-couple unit; (a) is an outline drawing and (b) is
a sectional view.

Fig. 8 shows another embodiment of the thermal
sensitive portion of the thermo-couple unit; (a) is an
outline drawing and (b) is a sectional view.

Fig. 9 is a sectional view showing another embodi-
ment of the gas burner safety device of the present
invention.

Fig. 10 is a sectional view further showing another
embodiment of the gas burner safety device of the
present invention.

Fig. 11 is a perspective view showing another em-
bodiment of the gas burner safety device of the
present invention.

Fig. 12 is a sectional view of the gas burner safety
device shown in Fig. 11.

Fig. 13 is a system diagram showing a system of a
gas cooking stove to which a conventional gas burn-
er safety device is adopted.

Fig. 14 shows a conventional gas burner safety de-
vice; (a) is a sectional view of the device and (b) is
an end face view of the device.

Fig. 15 shows a thermal sensitive portion of athermo-
couple unit which constitutes a part of the conven-
tional gas burner safety device; (a) is an outline draw-
ing and (b) is a sectional view.

BEST MODE FOR CARRYING OUT THE INVENTION

[0040] The preferred embodiments of the present in-
vention are explained in the following with reference to
the attached drawings.

[0041] Fig. 1 through 7 show an embodiment of a gas
burner safety device of the present invention. Fig. 1
shows a front view and a side view of the whole device.
Fig. 2is asectional view of the device in the axis direction.
Fig. 3 is a sectional view showing the state that an elec-
tromagnetic valve unit and a thermo-couple unit are sep-
arated. Fig. 4 is sectional view of the device in the direc-
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tion perpendicular to the axis of the device. Fig. 5 is a
sectional view showing a part of the device. Fig. 6 is a
partial view showing the structure of the terminals. Fig.
7 has a side view and a sectional view showing a thermal
sensitive portion of the thermo-couple unit.

[0042] As shownin Fig. 1 through 3, in this device, the
electromagnetic valve unit 100 and the thermo-couple
unit 200 are coupling freely to be attached and detached.
[0043] As shown in Fig. 1 through 3, the electromag-
netic valve unit 100 comprises a fixed core 101, a resin-
made bobbin 102 to support the fixed core 101, a coil
103 for magnetization which integrally wounds on the
fixed core 101 and the bobbin 102, a conductive holder
104 to fix the bobbin 102 by calking, a pin-shaped male
terminal 105 which is connected to one end 103a of the
coil 103 and constitutes one portion of a pair of male
terminals, an insulate member 106 to retain the pin-
shaped male terminal 105 at the center of the holder 104
while performing electrical insulation therebetween, a
pipe-shaped male terminal 107 made of conductive ma-
terialwhichis connected to the holder 104 and constitutes
the other portion of the pair of male terminals, a resin-
made case 108 to cover the fixed core 101, a movable
core 110 fixed at one end of a shaft 109 which is slidably
supported by the case 108, a rubber-made valve body
111 fixed at the other end of the shaft 109, a spring 112
to urge the valve body 111 outward, and so on.

[0044] The fixed core 101 is made of magnetic mate-
rial, such as permalloy, and is formed approximately into
a U-shape. The bobbin 102 is made of isolating material
(non-conductive material), and is formed approximately
into an inverted U-shape. At the state that the fixed core
101 is supported by the bobbin 102, the bobbin 102 and
the fixed core 101 are formed approximately into an H-
shape, and the coil 103 is wound thereon as the longitu-
dinal winding.

[0045] The holder 104 is made of conductive material,
such as brass, and the top end portion thereof is calked
to fix the bobbin 102. The other end 103b of the coil 103
is electrically connected to the top end of the holder 104
by hot welding, cold welding, and so on.

[0046] The pin-shaped male terminal 105 is made of
conductive material, and formed as a tapered cylindrical
shape (a needle shape) which top end is closed. Then,
it is retained at the center of the holder 104 without any
contact thereto by the isolate member 106.

[0047] The pipe-shaped male terminal 107 is made of
conductive material, such as a metal plate which is of a
specific thickness, and is formed cylindrical having an
approximately rhomboid attachment flange 107a inte-
grally at the top end. Further, a folded portion 107b is
formed by folding the end edge portion inside. Then, the
pipe-shaped male terminal 107 functions as the second
connector which is fitted to (the below-mentioned first
connector 206 of) the thermo-couple unit 200.

[0048] The relation between the pipe-shaped male ter-
minal 107 and the pin-shaped male terminal 105 is shown
in Fig. 3. The pin-shaped male terminal 105 is disposed
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atthe inside center of the pipe-shaped male terminal 107.
The pipe-shaped male terminal 107 is formed to be longer
than the pin-shaped male terminal by dimension L, so
that the pin-shaped male terminal 105 does not project
from the pipe-shaped male terminal 107.

[0049] With this structure, when the electromagnetic
valve unit 100 is handled by itself, the pin-shaped male
terminal does not directly contact anything, even if it
drops or hits other parts. Therefore, bending, breakage
and the like can be prevented.

[0050] Here, the pipe-shaped male terminal 107 is
formed so that the thickness including the folded portion
107b is the same as the diameter of the pin-shaped male
terminal 105. With this structure, the same parts can be
used for both an inner female terminal 204 and an outer
female terminal 205, which is described later.

[0051] AsshowninFig. 1through4,the thermo-couple
unit 200. comprises a thermal sensitive portion 201
formed at the top end, a first cable 202 and a second
cable 203 which are drawn from the thermal sensitive
portion 201, the inner female terminal 204 which is con-
nected to an end portion of the first cable 202 and con-
stitutes one portion of a pair of female terminals, the outer
female terminal 205 which is connected to an end portion
of the second cable 203 and constitutes the other portion
of the pair of female terminals, the first connector 206 to
retain the inner female terminal and the outer female ter-
minal 205, a seal member 207 to seal an end portion of
the first connector 206, and so on.

[0052] Here, since the same part can be used for both
the inner female terminal 204 and the outer female ter-
minal 205, cost-reduction of the device can be obtained
due to the commonality of parts.

[0053] AsshowninFig.1andFig.7 (a) (b), thethermal
sensitive portion 201 comprises a pole-shaped conduc-
tive member 201a which is connected to the first cable
202, a pipe-shaped conductive member 201b which is
disposed cylindrically around the pole-shaped conduc-
tive member 201a and connected to the pole-shaped
conductive member 201a at the top end which is formed
conical, a second pipe-shaped conductive member 201c
which connects the pipe-shaped conductive member
201b to the first cable 203, and so on.

[0054] The pole-shaped conductive member 201a is
made of alloy material of Ni, Cu and Mn, and forms a
solid shape. The pipe-shaped conductive member 201b
is made of alloy material of Ni, Cr and Fe, and the top
end is formed conical and the bottom end is formed cy-
lindrical. Here, the thickness at the conical region is thin-
ner than that at the cylindrical region. Further, the outer
diameter at the cylindrical region of the pipe-shaped con-
ductive member 201b is smaller than that of the related
art shown in Fig. 13. Furthermore, the second pipe-
shaped conductive member 201c is formed cylindrical
with a diameter ¢ DI which is smaller than the diameter
of the related art in Fig. 13 (¢D1<0¢D).

[0055] Then, as shown in Fig. 7 (b), a hot junction part
P1 is formed at the top end region at which the pole-

10

15

20

25

30

35

40

45

50

55

shaped conductive member 201a and the pipe-shaped
conductive member 201b are connected, and a cold junc-
tion part P2, P3 is formed at a position which is apart
from the hot junction part P1 toward the rear by a specific
distance.

[0056] Here, the rear side of the pipe-shaped conduc-
tive member 201b, namely the cold junction part P2, is
formed thicker than the warm junction P1. Therefore,
even though the diameter of the pipe-shaped conductive
member 201b is smaller than that of the related art, the
same thermoelectric power characteristics and response
can be maintained. In this manner, downsizing and cost-
reduction can be achieved.

[0057] Further, at the connecting region of the pole-
shaped conductive member 201a and the pipe-shaped
conductive member 201b, the top end thin portion which
outer diameter ¢ d is the smallest is defined. The length
L1 ofthe top end thin portion is formed at about 30 through
50 percent of the distance between the hot junction part
P1 and the cold junction part P2. The dimension L1 is
set to be longer than the dimension L of the related art
shown in Fig. 13, and contributes to high thermoelectric
power and quick response.

[0058] Here, as shown in Fig. 8 (a) (b), itis possible to
adopt the pipe-shaped conductive member 201b’ with
the same diameter as the related art shown in Fig. 13,
the second pipe-shaped conductive member 201¢’ with
the same diameter ¢ D as the related art, and the top end
thin portion with the same diameter ¢ d and the length L
as the related art as another thermal sensitive portion
201’, and to form the rear side of the pipe-shaped con-
ductive member 201b’, namely the cold junction part P2,
thicker than the warm junction P1. In this case, with the
same size as the related art, the thermoelectric power
characteristics and response improve further.

[0059] As shown in Fig. 3, Fig. 4 and Fig. 6 (a) (b) (c)
(d), the inner female terminal 204 has a pair of spring
pieces 204a, 204a which is formed to be able to sandwich
the pin-shaped male terminal 105 along the axis from
both outer sides in the diameter direction of the circum-
ference face. As shown in Fig. 6 (d), the pair of spring
pieces 204a, 204a is respectively folded approximately
in a V-shape, and has a pair of flexible pieces 204a’,
204a’ which can contact both sides of the circumference
face of the pin-shaped male terminal 105 while facing
each other.

[0060] Then, the pin-shaped male terminal 105 is free
to be inserted and detached in the direction (the direction
being perpendicular to the paper face of Fig.4 (a), (b))
which is approximately perpendicular to the deforming
direction (the direction being horizontal to Fig. 4 (a), (b))
of the pair of flexible pieces 204a’, 204a’.

[0061] With this structure, since the contact pressure
between the pin-shaped male terminal 105 and the inner
female terminal 204 acts approximately even in the insert
and detach direction, the electrical contact can properly
be obtained at a stable condition.

[0062] The outer female terminal 205 is formed as ap-
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proximately the same shape as the inner female terminal
204. As shown in Fig. 3 and Fig. 4, the outer female ter-
minal 205 has a pair of spring pieces 205a, 205a which
is formed to be able to sandwich the wall face of the pipe-
shaped male terminal 107 from both the inside and the
outside. As shown in Fig. 4 (b), the pair of spring pieces
205a, 205a is respectively folded approximately in a V-
shape, and has a pair of flexible pieces 205a’, 205a’
which can contact to both sides of the inner circumfer-
ence and the outer circumference of the pipe-shaped
male terminal 107 as facing each other.

[0063] Then,the pipe-shaped male terminal 107 is free
to be inserted and detached in the direction (the direction
being perpendicular to the paper face of Fig.4 (a), (b))
which is approximately perpendicular to the deforming
direction (the direction being horizontal to Fig. 4 (a), (b))
of the pair of flexible pieces 204a’, 204a’.

[0064] With this structure, since the contact pressure
between the pipe-shaped male terminal 107 and the out-
er female terminal 205 acts approximately even in the
insert and detach direction, the electrical contact can
properly be obtained at a stable condition.

[0065] AsshowninFig.3and Fig. 4, the first connector
206 comprises a fit portion 206a which is fitted to the
inside of the pipe-shaped male terminal 107 to retain the
inner female terminal 204, a sandwich piece 206b which
retains the outer female terminal 205 in cooperation with
the outer circumference of the fit portion 206a and which
sandwiches the pipe-shaped male terminal 107 from the
outside, and so on.

[0066] Further, the fit portion 206 is formed to include
a deform portion 2062’ which can elastically deform in
the direction perpendicular to the fitting direction by form-
ing an incision in the fitting direction at a part thereof.
Then, asshowninFig. 5, apawl portion 206a" is integrally
formed at the top end of the deform portion 206a’ to latch
with the folded portion 107b of the pipe-shaped male ter-
minal 107.

[0067] In this construction, at the time of fitting the fit
portion 206a to the pipe-shaped male terminal 107, after
the fit portion 2062’ is fitted to a specific position with the
deform portion 206a’ deforming to the inside, the deform
portion 206a’ elastically returns and the pawl portion
206a" disposed at the top end thereof is latched with the
folded portion 107b of the pipe-shaped male terminal
107. Accordingly, the fitting operation of the fit portion
206a (the first connector 206) and the pipe-shaped male
terminal (the second connector) 107 can easily be per-
formed, and the unexpected detaching of the fit portion
206a from the pipe-shaped male terminal 107 can reliably
be prevented.

[0068] Inthe abovementioned structure, the fit portion
206a’ is formed approximately cylindrical being integral
with the deform portion 206a’, so as to match with the
pipe-shaped male terminal 107 as the second connector
which shape is cylindrical. Accordingly, when the first
connector 206 and the second connector (the pipe-
shaped male terminal) 107 are fitted together, the fit por-

10

15

20

25

30

35

40

45

50

55

tion 206a is fitted to the inside of the pipe-shaped male
terminal 107. The pin-shaped male terminal 105 is fitted
into and connected to the inner female terminal 204 which
is surrounded by the fit portion 206a. The sandwich piece
206b sandwiches the pipe-shaped male terminal 107 in
cooperation with the outer circumference of the fit portion
206a. Then, the pipe-shaped male terminal 107 is fitted
into and connected to the outer female terminal 205 with
which the inside face and the outside face of the pipe-
shaped male terminal 107 contact. In this manner, the
electrical contact can reliably be obtained.

[0069] In addition, since the pipe-shaped male termi-
nal (the second connector) 107 and the fit portion 206a
(the first connector 206) are fitted to be point symmetry
around the axis, the first connector 206 and the second
connector (the pipe-shaped male terminal) 107 can be
fitted in the direction at any angle without caring the ori-
entation. Therefore, the assembling operation can easily
be performed.

[0070] Theassembling process of the electromagnetic
valve unit 100 and the thermo-couple unit 200 having the
abovementioned structure is shown in Fig. 3. The pin-
shaped male terminal 105 is positioned to face the inner
female terminal 204, and both are brought close to each
other. The fit portion 206a (and the deform portion 206a’)
of the first connector 206 is inserted to the pipe-shaped
male terminal (the second connector) 107. After the fitting
is performed with the deform portion 206a’ deforming to
the center side, the pawl portion 206a" is latched with the
folded portion 107b. In this manner, the electromagnetic
valve unit 100 and the thermo-couple unit 200 are reliably
connected.

[0071] Further, at the same time of this fitting opera-
tion, the pin-shaped male terminal 105 is inserted to the
inner female terminal 204 and is sandwiched by the pair
of spring pieces 204a, 204a. Then, the pipe-shaped male
terminal 107 is inserted to the outer female terminal 205,
and sandwiched by the pair of spring pieces 205a, 205a
at the inner circumference and the outer circumference.
In this manner, the pair of male terminals (the pin-shaped
male terminal and the pipe-shaped male terminal 107)
and the pair of female terminals (the inner female terminal
204 and the outer female terminal 205) are electrically
connected reliably.

[0072] Next, the operation when this gas burner safety
device is utilized to a gas cooking stove system as shown
in Fig. 11 is explained. First, an operating shaft 9 is
pushed to introduce gas to a gas supply conduit 1 and
an assist supply conduit 3, and a main burner 2 is lighted
with a flame of a lighting burner 4. Then, the flame of the
main burner heats the thermal sensitive portion 201 of
the thermo-couple unit 200.

[0073] With this heating, thermoelectric power is gen-
erated at the thermo-couple unit 200. The electricity gen-
erated by the thermoelectric power flows in a coil 103 via
the first cable 202 and the second cable 203, and the
electromagnetic power is generated. Then, with this elec-
tromagnetic power, a movable core 110 is sucked to a
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fixed core 101, and the state that a valve body 111 keeps
the gas passage opened is maintained.

[0074] On the contrary, when the flame of the main
burner 2 is extinguished by blow-off, boil-spill or the like,
the heating to the thermo-couple unit 200 is interrupted
and the thermoelectric power, namely the electromag-
netic force, is extinguished. Then, the valve body 111 is
returned by a return spring 112 and the gas passage is
closed. In this manner, emission of unburned gas is pre-
vented.

[0075] Fig. 9 shows another embodiment of the gas
burner safety device of the present invention. The same
numerical is given to the same structure of the above-
mentioned embodiment to omit explanation.

[0076] As shown in Fig. 9, in this device, a part of the
electromagnetic valve unit 100’ is modified from the
abovementioned embodiment. A pipe-shaped male ter-
minal 107’ is adopted as the second connector instead
of the pipe-shaped male terminal 107 and the holder 104
shown in Fig. 2.

[0077] Specifically, a holder 1072’ to retain the fixed
core 101 and a bobbin 102 is integrally formed at the
pipe-shaped male terminal 107’. A stepped portion 107b’
for being latched with the pawl portion 206a" is formed
at the inside of the cylindrical portion to which the fit por-
tion 206a is fitted.

[0078] In this device, since the pipe-shaped male ter-
minal 107’ serves as the holder to retain the fixed core
101 as well as the second connector to be connected to
the first connector 206 of the thermo-couple unit 200, the
parts count can be reduced accordingly. Therefore, the
device can be simplified in structure and can be down-
sized.

[0079] Fig. 10 further shows another embodiment of
the gas burner safety device of the present invention.
The same numerical is given to the same structure of the
abovementioned embodiment to omit explanation.
[0080] As showninFig. 10, in this device, a part of the
electromagnetic valve 100" is modified from the above-
mentioned embodiment. A pipe-shaped male terminal
107" is adopted as the second connector instead of the
pipe-shaped male terminal 107 shown in Fig. 2.

[0081] Specifically, a screw cap 107a" to be screwed
to the gas supply conduit 1 etc, is formed at the pipe-
shaped male terminal 107". A stepped portion 107b" for
being latched with the pawl portion 206a" is formed inside
the cylindrical portion to which the fit portion 206a is fitted.
[0082] In this device, the pipe-shaped male terminal
107" serves as the screw cap 107a" to be screwed to a
screw portion of a piping etc. as well as the second con-
nector to be connected to the first connector 206 of the
thermo-couple unit 200. Therefore, by screwing the
screw cap 107a" to a desired position (for example, the
gas supply passage) while grounding the pipe-shaped
male terminal 107", the gas burner safety device can be
fixed without using any separate fix member.

[0083] In the abovementioned embodiment, the pipe-
shaped male terminal 107, 107, 107" as the second con-
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nector is formed cylindrical, and the fit portion 206a to
form the first connector is formed approximately cylindri-
cal. However, not limited to this structure, the pipe-
shaped male terminal and the fit portion do not have to
be circular, for example, rectangular. In this case, the
device can also be brought down in width and in size.
Further, the pair of male terminals and the pair of female
terminals can reliably be connected.

[0084] In the abovementioned embodiment, the inner
female terminal 204 and the outer female terminal 205
which constitute the pair of female terminals have the
pair of spring pieces 204a, 204a, 205a, 205a, respec-
tively. However, not limited to this structure, it is possible
to adopt a structure with one spring piece respectively,
or with three or more spring pieces respectively.

[0085] Anotherembodimentisexplained based onFig.
11 and Fig. 12. With the embodiment shown in Fig. 1
through 4 and Fig. 9 through 10, a pin-shaped male ter-
minal 105 and a pipe-shaped male terminal 107 (107,
107"), namely a pair of male terminals, are disposed in
the electromagnetic valve unit 100, and an inner female
terminal 204 and an outer female terminal 205, namely
a pair of female terminals, are disposed in the thermo-
couple unit 200. Then, the pin-shaped male terminal 105
and the inner female terminal 204 are fitted, and the pipe-
shaped male terminal 107 and the outer female terminal
205 are fitted. With the embodiment shown in Fig. 11 and
Fig. 12, the terminals in the electromagnetic valve unit
100 are not limited to two male terminals, and the termi-
nals in the thermo-couple unit 200 are not limited to two
female terminals. Here, the electromagnetic valve unit
100 and the thermo-couple unit 200 respectively have
one male terminal and one female terminal.

[0086] Afirstunit 300 has a pipe-shaped male terminal
301, a pair of inner female terminals 302 made of spring
material at the inside of the pipe-shaped male terminal
301, and a support member 303 at the outside of the
inner female terminals 302. The support member 303 is
made of insulating material and is disposed between the
pipe-shaped male terminal 301 and the inner female ter-
minal 302. The pair of inner female terminals 302 is dis-
posed to sandwich the center axis P of the cylinder of
the pipe-shaped male terminal, and extend in the direc-
tion parallel to the center axis P. The support member
303 is cylindrical having the center axis P of the pipe-
shaped male terminal 301 as its center, and has a slit
304 which is parallel to the center axis P. However, the
sit 304 does not necessarily need to be formed at the
support member 303. The top end of the inner female
terminal 302 which is disposed inside the pipe-shaped
male terminal 301 does not project outside than the top
end of the pipe-shaped male terminal 301. In Fig. 11, the
pipe-shaped male terminal 301 includes an arc portion
of the cylinder of the pipe-shaped male terminal 301,
namely a shape of a cylinder which part is deleted. How-
ever, the pipe-shaped male terminal 301 can be a cylin-
drical shape without any notch portion. In addition, the
pipe-shaped male terminal 107, shown as a cylindrical
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shape in Fig. 1 through 4 and Fig. 9 through 10, can be
a shape including an arc portion of a cylinder, namely a
shape of a cylinder which part is deleted.

[0087] A second unit 400 has a pin-shaped male ter-
minal 401, a pair of outer female terminals 402 made of
spring material extending being parallel to the pin-shaped
male terminal 401, and a support member 403 made of
insulating material to respectively support the outer fe-
male terminals 402. As shown in Fig. 12, in the state that
the first unit 300 and the second unit 400 are fitted to-
gether, the pin-shaped male terminal 401 of the second
unit 400 contacts to the pair of inner female terminals
302 of the first unit 300, and the pipe-shaped male ter-
minal 301 of the first unit 300 contacts to the pair of outer
female terminals 402 of the second unit 400. Conse-
quently, when connecting the first unit 300 and the sec-
ond unit 400 by fitting and connecting the pin-shaped
male terminal 401 to the inner female terminal 302, the
pipe-shaped male terminal 301 of the first unit 300 is
fitted and connected to the female terminal 402 of the
second unit 400 at any position of the arc shape, and in
the case of the cylindrical shape without any notch portion
at any position of 360 degrees.

[0088] As explained above, the first unit 300 and the
second unit 400 respectively have a male terminal and
a female terminal. Therefore, the first unit 300 and the
second unit400 are not limited to have two male terminals
or two female terminals. The first unit 300 can be the
electromagnetic valve unit 100 or the thermo-couple unit
200. The second unit 400 can be the thermo-couple unit
200 or the electromagnetic valve unit 100. Further, in Fig.
1 through 4, the electromagnetic valve unit 100 has a
pair of male terminals and the thermo-couple unit 200
has a pair of female terminals. However, on the contrary,
it is possible that the electromagnetic valve unit 100 has
a pair of female terminals and the thermo-couple unit 200
has a pair of male terminals.

[0089] With the embodiment shown in Fig. 11 and Fig.
12, when the pin-shaped male terminal 401 of the second
unit 400 is fitted and connected to the inner female ter-
minal 302 of the first unit 300, the pipe-shaped male ter-
minal 301 of the first unit can be sandwiched by and con-
nected to the female terminal 402 of the second unit 400
at any position of the arc shape, and in the case of the
cylindrical shape without any notch portion atany position
of 360 degrees. As a result, the flexibility of the attaching
angle at the time of connecting the electromagnetic valve
unit 100 and the thermo-couple unit 200 is improved, and
the assembling operation can be easily performed. Here,
as shown in Fig. 1 through 4, two terminals in the second
unit 400 can be surrounded by a connecter such as the
second connecter 206.

INDUSTRIAL APPLICABILITY

[0090] As mentioned above, with the gas burner safety
device of the present invention, downsizing in width and
in size, structure simplification, cost reduction, flexibility
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of the attaching angle when connecting, etc. can be ob-
tained. Therefore, not limited to a gas cooking stove, the
device can be adopted to a gas water heater and other
gas applications, which need a system to close the gas
passage when the burning gas flame extinguishes unex-
pectedly.

Claims
1. A gas burner safety device, comprising:

a thermo-couple unit having two terminals con-
nected to a thermal sensitive portion; and

an electromagnetic valve unit having two termi-
nals connected to a coil for magnetizing and re-
spectively connected to said two terminals of
said thermo-couple unit, and a valve body driven
by electromagnetic force generated by powering
to said coil;

wherein either two terminals of said thermo-cou-
ple unit or said electromagnetic valve unit com-
prise a pipe-shaped male terminal having at
least an arc-shaped portion of a cylinder, and
either of an inner male terminal and an inner
female terminal which is disposed inside said
pipe-shaped male terminal; and

wherein the other two terminals of said thermo-
couple unit or said electromagnetic valve unit
comprise an outer female terminal connected to
at least one side of the inside and the outside of
the wall face of said pipe-shaped male terminal,
and the other of said inner male terminal and
said inner female terminal which is disposed in-
side said pipe-shaped male terminal.

2. The gas burner safety device according to claim 1,
wherein said inner female terminal has a pair of
spring pieces which can sandwich said inner male
terminal, and said outer female terminal has a pair
of spring pieces which can sandwich the wall face
of said pipe-shaped male terminal both from the in-
side and the outside.

3. The gas burner safety device according to claim 2,
wherein said inner female terminal and said outer
female terminal are folded approximately in a V-
shape to have aflexible piece, and said pipe-shaped
male terminal and said inner male terminal are in-
serted and detached in the direction approximately
perpendicular to the deforming direction of said flex-
ible piece.

4. The gas burner safety device according to claim 1,
wherein said pipe-shaped male terminal is formed
longer than the terminal disposed inside said pipe-
shaped male terminal.
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The gas burner safety device according to claim 1,
wherein the thickness of said pipe-shaped male ter-
minal is the same dimension as the outer diameter
of said inner male terminal.

The‘gas burner safety device according to claim 1,
wherein either said thermo-couple unit or said elec-
tromagnetic valve unit comprises said inner female
terminal and said outer female terminal , and further
comprises a fit portion which retains said inner fe-
male terminal and is fitted inside said pipe-shaped
male terminal, and a sandwich piece which retains
said outer female terminal and sandwiches said
pipe-shaped male terminal from the outside in coop-
eration with the outer circumference of said-fit por-
tion.

The gas burner safety device according to claim 6,
wherein said pipe-shaped male terminal is formed
with almost even thickness and said fit portion is
formed approximately cylindrical to match with said
pipe-shaped male terminal.

The gas burner safety device according to claim 6,
wherein said pipe-shaped male terminal has afolded
portion which top end portion is folded inside, and
said fit portion has a pawl portion for latching with
said folded portion.

The gas burner safety device according to claim 8,
wherein said fit portion has a deform portion which
can elastically deform in the direction perpendicular
to the direction of fitting to said pipe-shaped male
terminal, and said pawl portion is formed at the top
end of said deform portion.

The gas burner safety device according to claim 1,
wherein said pipe-shaped male terminal integrally
has an attachment flange for fixing said electromag-
netic valve unit at a desired position.

The gas burner safety device according to claims 1,
wherein said pipe-shaped male terminal integrally
has a screw cap for fixing said electromagnetic valve
unit at a desired position.

The gas burner safety device according to claim 1,
wherein said electromagnetic valve unit has a mov-
able core which is integrally movable with said valve
body and a fixed core on which said coil is wound,
and said pipe-shaped male terminal integrally has a
holder for retaining said fixed core.

A gas burner safety device, comprising:
a thermo-couple unit having a thermal sensitive

portion at the top end thereof; and
an electromagnetic valve unit which is driven by
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electromagnetic force based on thermoelectric
power generated at said thermo-couple unit;
wherein said thermal sensitive portion of said
thermo-couple unit includes a pole-shaped con-
ductive member, and a pipe-shaped conductive
member which is cylindrically disposed around
and connected to said pole-shaped conductive
member with the top end portion which is formed
as a cone shape; and

wherein said pipe-shaped conductive member
is formed so that the thickness at a cold junction
part of the rear end side is larger than that at a
hot junction part of the top end to which said pole
shaped conductive member is connected.

14. The gas burner safety device according to claim 13,

wherein a top end thin portion which outer diameter
is the smallest is formed at the top end connecting
region of said pole-shaped conductive member and
said pipe-shaped conductive member, and the
length of said top end thin portion is formed at about
30 through 50 percent of the distance from said hot
junction part to said cold junction part.
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