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(57)  Adoor closing sequence controller (10) utilized
to control closing sequence between a leading panel (F)
having a first door closer (C1) and a trailing panel (M)
having a second door closer (C2), comprises a first ac-
tuator mechanism (11), a second actuator mechanism
(12), a fixing base (13) disposed between the first actu-
ator mechanism (11) and the second actuator mecha-
nism (12), a movable base (14) disposed at the fixing
base (13), alocking mechanism (15) disposed in the mov-

able base (14), and a blocking pin (16), the movable base
(14) comprises an accommodating space (145), the
blocking pin (16) is disposed in the accommodating
space (145), the locking mechanism (15) remains clamp-
ing the second actuator mechanism (12) till the first ac-
tuator mechanism (11) interacts with the locking mech-
anism (15), such that the locking mechanism (15) can
release the second actuator mechanism (12) from clamp-

ing.
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Description
FIELD OF THE INVENTION

[0001] The present invention generally relates to a
door closing sequence controller, and more particularly
to a door closing sequence controller that utilizes a lock-
ing mechanism to achieve door sequence control.

BACKGROUND OF THE INVENTION

[0002] In doors with at least two door panels there is
aleading panel and a trailing panel. Because of different
structures and functions the leading panel and trailing
panel must close in sequence, i.e. the leading panel is
closes before the trailing panel. It has to be made sure
that the leading panel and the trailing panel can be closed
in sequence by a user. Fig. 1 shows a conventional door
selector for a double door which is known from DE
10111732 Alto assist a user to correctly close the leading
door and the trailing door, wherein a sliding rod R con-
nected with the trailing door is penetrated through a cir-
cular plate O. The mobility and door closing sequence of
the sliding rod R can be controlled by adjusting swing
angles of the circular plate O. When the leading panel
and the trailing panel are both open, swing angles of the
circular plate O are greater than zero degree (cf. dashed
line in Fig. 1). The sliding rod R may be blocked by the
circular plate O to enable the sliding rod R to be unable
to move, so that the trailing panel can be prevented from
close in advance. Comparatively, when the leading panel
closes in advance, swing angle of the circular plate O
can be adjusted to zero degree solid line to release the
sliding rod R. Due to the sliding rod R is capable of moving
without limitation, the trailing panel can be closed
smoothly. However, conventional circular plate O pos-
sesses thinner structure and small contact area contact-
ed with the sliding rod R which may cause stress con-
centration to deform the circular plate O after long-term
usage, and the function of door closing sequence may
be failed.

SUMMARY

[0003] Theobjectofthepresentinventionistoincrease
the lifetime of a door closing sequence controller.
[0004] Thistechnical problem is solved by a door clos-
ing sequence controller according to claim 1. Advanta-
geous embodiments are indicated in further claims.
[0005] The door closing sequence controller according
to the presentinvention can be used to control the closing
sequence between a leading panel having a first door
closer and a trailing panel having a second door closer.
It comprises a first actuator mechanism connected with
the first door closer, a second actuator mechanism con-
nected with the second door closer, a fixing base dis-
posed between the first actuator mechanism and the sec-
ond actuator mechanism, a movable base movably dis-
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posed at the fixing base, a locking mechanism movably
disposed in the movable base, and a blocking pin selec-
tively disposed into an accommodating space of the mov-
able base. The locking mechanism remains clamping the
second actuator mechanism until the first actuator mech-
anism interacts with the locking mechanism, such that
the locking mechanism can release the second actuator
mechanism from clamping. The blocking pin may contact
against the locking mechanism to prevent the locking
mechanism from moving relative to the movable base.

[0006] This invention may utilize the locking mecha-
nism to tightly clamp the second actuator mechanism
thereby preventing the second actuator mechanism from
moving. When a user intends to close the trailing panel
inadvance, forthe reason that the second actuator mech-
anism is incapable of moving, the trailing panel can be
keptfrom closingin advance. Instead, when a user closes
the leading panelin advance, the locking mechanism can
be pushed by the first actuator mechanism to enable the
second actuator mechanism to disengage with the lock-
ing mechanism. Meanwhile, the second actuator mech-
anism can be restored into a movable state and the trail-
ing panel can be closed fluently. Besides, the contact
area between the locking mechanism and the second
actuator mechanism is substantially increased, there-
fore, the suppression force applied to the second actuator
mechanism can be raised and the lifetime of the door
closing sequence controller can be effectively extended.

DESCRIPTION OF THE DRAWINGS
[0007]

FIG 1 is a structure diagram of conventional door
closing sequence controller.

FIG 2 is a deployment diagram illustrating a door
closing sequence controller in accordance with a
preferred embodiment of the present invention.

FIG 3 is a perspective exploded view illustrating the
door closing sequence controller in accordance with
a preferred embodiment of the present invention.

FIG 4 is a perspective assembly view illustrating the
door closing sequence controller in accordance with
a preferred embodiment of the present invention.

FIG 5 is a section view along line A-A of FIG 4 illus-
trating the door closing sequence controller in ac-
cordance with a preferred embodiment of the present
invention.

FIG. 5A is a partial enlargement view of FIG 5 illus-
trating the door closing sequence controller in ac-
cordance with a preferred embodiment of the present
invention.
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FIG 6 is an action diagram illustrating the door clos-
ing sequence controller in accordance with a pre-
ferred embodiment of the present invention.

FIG 6A is a partial enlargement view of FIG 6 illus-
trating the door closing sequence controller in ac-
cordance with a preferred embodiment ofthe present
invention.

FIG 7 is another action diagram illustrating the door
closing sequence controller in accordance with a
preferred embodiment of the present invention.

FIG 7A is a partial enlargement view of FIG 7 illus-
trating the door closing sequence controller in ac-
cordance with a preferred embodiment ofthe present
invention.

FIG 8 is another three dimensional view showing a
first action for disengaging the closing sequence
function of the door closing sequence controller in
accordance with a preferred embodiment of the
present invention.

FIG 9 is another three dimensional view showing a
second action for disengaging the closing sequence
function of the door closing sequence controller in
accordance with a preferred embodiment of the
present invention.

FIG 10 is another three dimensional view showing a
third action for disengaging the closing sequence
function of the door closing sequence controller in
accordance with a preferred embodiment of the
present invention.

FIG 11 is another section view illustrating the door
closing sequence controller in accordance with a
preferred embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0008] WithreferencetoFigs.2, 3 and 4, adoor closing
sequence controller 10, in accordance with a preferred
embodiment of the presentinvention used to control clos-
ing sequence between a leading panel F having a first
door closer C1 and a trailing panel M having a second
door closer C2, comprises a first actuator mechanism 11
connected with the first door closer C1, a second actuator
mechanism 12 connected with the second door closer
C2, a fixing base 13 disposed between the first actuator
mechanism 11 and the second actuator mechanism 12,
amovable base 14, a locking mechanism 15 and a block-
ing pin 16.

[0009] The first actuator mechanism 11 comprises a
first sliding block 111 connected with the first door closer
C1 of the leading panel F and a pushing block 113 ca-
pable of being contacted against the first sliding block
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111, and the second actuator mechanism 12 comprises
a second sliding block 121 connected with the second
door closer C2 of the trailing panel M and arod 122 linked
to the second sliding block 121.

[0010] The fixing base 13 comprises a bottom plate
131 having a top surface 131a, a bottom surface 131b
and at least one combination hole 131c in contact with
the top surface 131a and the bottom surface 131b, the
movable plate 14 is movably disposed at the bottom plate
131 of the fixing base 13 and comprises an accommo-
dating space 145, and the locking mechanism 15 is mov-
ably disposed in the accommodating space 145 of the
movable base 14.

[0011] The blocking pin 16 is selectively disposed into
the accommodating space 145 of the movable base 14,
especially into the combination hole 131c of the fixing
base 13 and protruded to the top surface 131a of the
fixing base 13 to contact against the locking mechanism
15 to prevent the locking mechanism 15 from moving
relative to the movable plate 14. In this embodiment, the
movable base 14 is disposed between the first actuator
mechanism 11 and the second actuator mechanism 12.
[0012] The locking mechanism 15 remains clamping
the second actuator mechanism 12 until the first actuator
mechanism 11 interacts with the locking mechanism 15,
such that the locking mechanism 15 can release the sec-
ond actuator mechanism 12 from clamping.

[0013] The fixing base 13 further comprises a blocking
plate 132 formed on the bottom plate 131, a supporting
plate 133 formed on the bottom plate 131, the movable
plate 14 further comprises an upper plate 141, a lower
plate 142, a first lateral plate 143 and a second lateral
plate 144, wherein the blocking plate 132 is passed into
the lower plate 142 and located at the accommodating
space 145 of the movable base 14, the first lateral plate
143 is in contact with the upper plate 141 and the lower
plate 142, the second lateral plate 144 is disposed rela-
tive to the first lateral plate 143, the first lateral plate 143
of the movable base 14 is movable between the support-
ing plate 133 and the blocking plate 132, and the accom-
modating space 145 is formed between the upper plate
141 and the lower plate 142.

[0014] ReferringtoFigs. 3,4 and>5, in thisembodiment,
the door closing sequence controller 10 further compris-
es a pair of rollers 17 pivotally disposed at the accom-
modating space 145 of the movable base 14, each of the
rollers 17 is located between the upper plate 141 and the
lower plate 142.

[0015] The locking mechanism 15 comprises a pair of
locking elements 151 located between each of the rollers
17, each of the locking elements 151 comprises a first
lateral surface 15a in contact against each of the rollers
17, a second lateral surface 15b corresponded to the first
lateral surface 15a and an arc slot 152 recessed into the
second lateral surface 15b, wherein the rod 122 pene-
trates through the arc slots 152, and each of the first
lateral surfaces 15a is a ramp surface 15c. Each of the
first lateral surfaces 15a further has two flat surfaces 15d
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formed at two lateral sides of the ramp surface 15¢, each
of the rollers 17 is restrained to move along the ramp
surface 15¢ between the two flat surfaces 15d, each of
the arc slots 152 has an arc wall 152a, and each of the
arc walls 152a is in contact against the rod 122.

[0016] The door closing sequence controller 10 further
comprises a first spring 18 disposed at the accommodat-
ing space 145 of the movable base 14, one end of the
first spring 18 is in contact against each of the locking
elements 151, preferably, the first spring 18 is disposed
between each of the locking elements 151 and the sec-
ond lateral plate 144 of the movable base 14. Besides,
the firstactuation mechanism 11 further comprises a tube
112 driven by the first sliding block 111 which contacting
against the pushing block 113 such that the first sliding
block 111 and the pushing block 113 can move together,
wherein the rod 122 penetrates the accommodating
space 145 of the movable base 14 via the first lateral
plate 143 and movably inserts into a second end 112b
of the tube 112. The tube 112 is two-parts assembled
and penetrated through the supporting plate 133 and the
blocking plate 132 of the fixing base 13, a first end 112a
of the tube 112 is faced toward the pushing block 113 of
the first actuator mechanism 11, and the second end
112b of the tube 112 is faced toward each of the locking
elements 151 and located in the accommodating space
145 of the movable base 14. In this embodiment, the
second end 112b may contact against each of the locking
elements 151. The tube 112 comprises a hollow chamber
112c, the rod 122 is penetrated through the hollow cham-
ber 112c¢ of the tube 112, and the length of the tube 112
can be adjusted by inserting afirst part 112d into a second
part 112e. An adjusting nut 19 is mounted on the first
part 112d by screwing a screw 19a. Except mentioned
design applying with the adjusting nut 19 and the screw
19a, we may also apply the first part 112d with external
screw thread disposed thereon and the adjusting nut 19
with internal screw thread disposed therein to enable the
adjusting nut 19 to fix at the first part 112d.

[0017] Inaddition, the door closing sequence controller
10 further comprises a sleeve 20 disposed at the sup-
porting plate 133 for supporting the tube 112, the sup-
porting plate 133 of the fixing base 13 has an open 13a
to fit the sleeve 20, thus the tube 112 is penetrated
through the open 13a and supported by the sleeve 20.
Additionally, the door closing sequence controller 10 fur-
ther comprises a clamping member 21 having two reten-
tion supports 211 in contact against each of the locking
elements 151 toward the rod 122. Via mentioned reten-
tion supports 211, each of the locking elements 151 can
be limited from continuously moving toward the movable
base 14 and departing from the clamping member 21.
[0018] ReferringtoFigs. 3,4 and 5, inthisembodiment,
the door closing sequence controller 10 further compris-
es a second spring S1, a retaining ring U and a third
spring S2. The second spring S 1 is disposed between
the supporting plate 133 of the fixing base 13 and the
first lateral plate 143 of the movable base 14, and two
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ends of the second spring S 1 are in contact against the
supporting plate 133 and the first lateral plate 143 sep-
arately. Preferably, the first lateral plate 143 of the mov-
able plate 14 has a recess 143a, and one end of the
second spring S1 is disposed into the recess 143a of the
first lateral plate 143. Besides, in this embodiment, the
first lateral plate 143 may be blocked by the blocking
plate 132 to enable the second spring S1 to have the
best acting force applied to the movable base 14. The
retaining ring U is assembled onto the tube 112, the third
spring S2 is disposed around the tube 112, one end of
the third spring S2 is in contact against the supporting
plate 133 of the fixing base 13, and another end of the
third spring S2 is in contact against the retaining ring U.
[0019] With regard to the action of the door closing
sequence controller 10, please refer to Figs. 2, 5, 5A, 6
and 6A. First, Figs. 2, 5 and 5A indicate components
diagram of the door closing sequence controller 10 when
the leading panel F and the trailing panel M are both
open, wherein each of the locking elements 151 can be
pushed by the first spring 18 and thereafter located be-
tween each of the rollers 17, each of the locking elements
151 can be pressed to the other by limitation of each of
the rollers 17 as a clamping state, then the rod 122 is
capable of being clamped by the arc walls 152a of the
arc slots 152 to enable the rod 122 to be unable to move
thereby preventing the trailing panel M from being closed
in advance.

[0020] Next, referring to Figs. 2, 6 and 6A, when the
leading panel F is closed, the first sliding block 111 of
the first actuator mechanism 11 is driven by the first door
closer C1, the first sliding block 111 of the first actuator
mechanism 11 contacts against the pushing block 113
to move toward the fixing base 13. Sequentially, the push-
ing block 113 may actuate the second part 112e of the
tube 112 to push the adjusting nut 19 to move. Owing to
the adjusting nut 19 being tightly screwed onto the first
part 112d of the tube 112, so thatthe first part 112d moves
as well, and the second end 112b may push the locking
elements 151. Therefore, the locking elements 151 may
slightly depart from the rollers 17 and compress the first
spring 18. When the locking elements 151 are slightly
departed from each of the rollers 17, the clamping state
of the locking elements 151 is disengaged. Meanwhile,
the arc wall 152a of each of the arc slots 152 may loosen
the rod 122, i.e. the rod 122 will not be clamped by each
of the locking elements 151 and will be free to move to
enable the trailing panel M to close smoothly. In this em-
bodiment, when each of the locking elements 151 is
pushed by the tube 112, the third spring S2 may be com-
pressed by the retaining ring U. In addition, when the
leading panel F and the trailing panel M are reopened,
the retaining ring U may be pushed by the third spring
S2 so that the tube 112 can be restored.

[0021] With reference to Figs. 2, 7 and 7A, in order to
prevent a destruction from forcibly closing the trailing
panel M in advance, when the closing force of the trailing
panel M is greater than the tension force of the second
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spring S1, the movable base 14 and the rollers 17 may
move toward the supporting plate 133 of the fixing base
13, the second spring S1 can be pushed by the movable
base 14, and each of the locking elements 151 is movable
toward the tube 112. The locking elements 151 are
blocked to stop moving when each of the locking ele-
ments 151 is in contact againstthe tube 112, the movable
base 14 and the rollers 17 may continue to move toward
the supporting plate 133, and each of the locking ele-
ments 151 is loose gradually from each of the rollers 17
and disengaged from the clamping state. Meanwhile, the
rod 122 is loose from the arc wall 152a of each of the arc
slots 152 so that the trailing panel M can be forcibly closed
thereby preventing the door closing sequence controller
10 from destruction.

[0022] To disengage the closing sequence can be re-
ferred to Fig. 8. First, maintaining the trailing panel M and
the leading panel F into an open state. Then, disengaging
a screwed state of the adjusting nut 19 originally screwed
by the screw 19a and enabling the adjusting nut 19 to
move toward the direction of the fixing base 13 till the
second part 112e of the tube 112 pushed by the pushing
block 113 incapable of contacting the adjusting nut 19.
Referring to Fig. 9, after that, actuating the first part 112d
of the tube 112 to move toward the fixing base 13 thereby
pushing the locking elements 151. Therefore, the locking
elements 151 may slightly depart from the rollers 17 and
the clamping state of the locking elements 151 is disen-
gaged, at the same time, the blocking pin 16 is disposed
into the combination holes 131c and protruded to the top
surface 131a to limit the locking elements 151 from mov-
ing. Then, with reference to Fig. 10, loosing the first part
112d of the tube 112 and inserting the blocking pin 16
more deeply, on the other hand, the third spring S2 pro-
vides elasticity to actuate the first part 112d to move to-
ward the first sliding block 111. Owing to the locking el-
ements 151 being limited by the blocking pin 16, the lock-
ing elements 151 can not move and remain in the disen-
gaged state even if the elasticity of the first spring 18 is
provided. By utilizing mentioned operation, when the
leading panel F and the trailing panel M are both open,
one end of each of the locking elements 151 is capable
of being pushed by the first spring 18, however, another
end of each of the locking elements 151 is blocked by
the blocking pin 16 to stop moving toward the direction
of the supporting plate 133 of the fixing base 13. There-
fore, the rod 122 is not able to be clamped by the locking
elements 151. Besides, the rod 122 can be moved back
and forth without limitation so that the function of door
closing sequence can be effectively disengaged. As a
result, the trailing panel M may close itself and is inde-
pendent of the movement of the leading panel F. With
reference to Fig. 11, for the reason that the screwing
position of the adjusting nut 19 has changed, the second
part 112e can not contact and push the adjusting nut 19
even if the leading panel F closes in advance to enable
the first sliding block 111 to contact against the pushing
block 113. Therefore, the first part 112d of the tube 112
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will not be actuated and may not contact the locking el-
ements 151 while the leading panel F closes in advance.
Eventually, the clamping state of the locking elements
151 can remain disengage.

[0023] This invention utilizes the rollers 17 to limit the
locking elements 151 and enable the rod 122 to be
clamped by the locking elements 151 thereby preventing
the rod 122 from moving. When a user tends to close the
trailing panel M in advance, for the reason that the rod
122 is incapable of moving, the trailing panel M is not
able to close in advance. Comparatively, when a user
closes the leading panel F in advance, each of the locking
elements 151 may be pushed by the tube 112 to enable
each of the locking elements 151 to depart from each of
the rollers 17 so that the clamping state can be disen-
gaged. Meanwhile, the rod 122 is restored into a movable
state, and the trailing panel M can be closed smoothly.
In this invention, the contact area between each of the
locking elements 151 and the rod 122 increases substan-
tially, therefore, the suppression force to the rod 122 can
be raised and the lifetime of the door closing sequence
controller 10 can be effectively extended.

[0024] While this invention has been particularly illus-
trated and described in detail with respect to the preferred
embodiments thereof, it is to be understood that the in-
vention is not limited to the specific embodiments shown
and described and that various modifications and chang-
es may be made without departing from the scope of the
claims.

Claims

1. Adoor closing sequence controller (10) used to con-
trol closing sequence between a leading panel (F)
having a first door closer (C1) and a trailing panel
(M) having a second door closer (C2), the door clos-
ing sequence controller (10) comprising:

a first actuator mechanism (11) connected with
thefirst door closer (C1) of the leading panel (F);
a second actuator mechanism (12) connected
with the second door closer (C2) of the trailing
panel (M);

a fixing base (13) disposed between the first ac-
tuator mechanism (11) and the second actuator
mechanism (12);

a movable base (14) movably disposed at the
fixing base (13), the movable base (14) compris-
es an accommodating space (145);

a locking mechanism (15) movably disposed in
the accommodating space (145) of the movable
base (14), wherein the locking mechanism (15)
remains clamping the second actuator mecha-
nism (12) until the first actuator mechanism (11)
interacts with the locking mechanism (15), such
that the locking mechanism (15) can release the
second actuator mechanism (12) from clamp-
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ing; and

a blocking pin (16) selectively disposed into the
accommodating space (145) of the movable
base (14) to contact against the locking mech-
anism (15) to prevent the locking mechanism
(15) from moving relative to the movable base
(14).

The door closing sequence controller in accordance
with claim 1, characterized in that the first actuator
mechanism (11) comprises a first sliding block (111)
connected with the first door closer (C1) of the lead-
ing panel (F) and a tube (112) driven by the first slid-
ing block (111), the second actuator mechanism (12)
comprises a second sliding block (121) connected
with the second door closer (C2) of the trailing panel
(M) and arod (122) linked to the second sliding block
(121).

The door closing sequence controller in accordance
with claim 2, characterized in that the rod (122)
penetrates the accommodating space (145) of the
movable base (14) and movably inserts into a sec-
ond end (112b) of the tube (112).

The door closing sequence controller in accordance
with claim 3, characterized in that a pair of rollers
(17) is pivotally disposed at the accommodating
space (145) of the movable base (14), the locking
mechanism (15) comprises a pair of locking ele-
ments (151) located between each of the rollers (17),
therod (122) penetrates between each of the locking
elements (151), and the second end (112b) of the
tube (112) is located in the accommodating space
(145) of the movable base (14) and may contact
against each of the locking elements (151).

The door closing sequence controller in accordance
with claim 4, characterized by a clamping member
(21) having two retention supports (211) in contact
against each of the locking elements (151) toward
the rod (122).

The door closing sequence controller in accordance
with claim 4 or 5, characterized in that each of the
locking elements (151) comprises a first lateral sur-
face (15a) in contact against each of the rollers (17)
and a second lateral surface (15b) corresponding to
the first lateral surface (15a), wherein each of the
first lateral surfaces (15a) is a ramp surface (15c).

The door closing sequence controller in accordance
with claim 6, characterized in that each of the first
lateral surfaces (15a) has two flat surfaces (15d)
formed at two lateral sides of the ramp surface (15c).

The door closing sequence controller in accordance
with at least one of claims 2 to 7, characterized in
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10.

1.

12.

13.

14.

15.

that the movable base (14) comprises an upper plate
(141), a lower plate (142) and a first lateral plate
(143), the first lateral plate (143) is in contact with
the upper plate (141) and the lower plate (142), each
of the rollers (17) is located between the upper plate
(141) and the lower plate (142), and the tube (112)
penetrates the accommodating space (145) of the
movable base (14) via the first lateral plate (143).

The door closing sequence controller in accordance
with claim 8, characterized in that the movable
base (14) further comprises a second lateral plate
(144) disposed relative to the first lateral plate (143),
and a first spring (18) is disposed between each of
the locking elements (151) and the second lateral
plate (144).

The door closing sequence controller in accordance
with at least one of claims 1 to 9, characterized in
that the fixing base (13) comprises a bottom plate
(131) which the movable base (14) is movably dis-
posed at, a blocking plate (132) formed on the bottom
plate (131), and the blocking plate (132) is passed
into the lower plate (142) and located at the accom-
modating space (145) of the movable base (14).

The door closing sequence controller in accordance
with claim 10, characterized in that the fixing base
(13) comprises a supporting plate (133) formed on
the bottom plate (131), the first lateral plate (143) of
the movable base (14) is movable between the sup-
porting plate (133) and the blocking plate (132), and
two ends of a second spring (S1) are in contact
against the supporting plate (133) and the first lateral
plate (143) separately.

The door closing sequence controller in accordance
with claim 11, characterized in that the supporting
plate (133) of the fixing base (13) has an open (13a)
tofitthe sleeve (20), thus the tube (112) is penetrated
through the open (13a) and supported by a sleeve
(20).

The door closing sequence controller in accordance
with claim 11 or 12, characterized in that a third
spring (S2) is disposed around the tube (112), and
one end of the third spring (S2) is in contact against
the supporting plate (133) of the fixing base (13).

The door closing sequence controller in accordance
with claim 13 characterized in that a retaining ring
(V) is assembled onto the tube (112), and another
end of the third spring (S2) is in contact against the
retaining ring (U).

The door closing sequence controller in accordance
with one of claims 2 to 14, characterized in that the
tube (112) is two-parts assembled, and the length of
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the tube can be adjusted by inserting a first part
(112d) into the a second part (112e).

The door closing sequence controller in accordance
with one of claims 1 to 15, characterized in that the
bottom plate (131) of the fixing base (13) has a top
surface (131a), a bottom surface (131b) and at least
one combination hole (131c) in contact with the top
surface (131a) and the bottom surface (131b),
wherein the blocking pin (16) is selectively disposed
into the combination hole (131c) of the fixing base
(13) and protruded to the top surface (131a) of the
fixing base (13).
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