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(54) DOOR CLOSER

(57)  [Problem to be Solved] A door closer is provided
that is capable of reducing the change in closing time of
a door with an ambient temperature change and also
capable of preventing damage to a piston and a casing
when the door is closed.

[Solution Means] A door closer 10 is installed along
the axis of rotation of a door D. The door closer 10 has
a closing-urging section 12 that urges the door D toward
a closed position and a speed adjusting section 14 that
adjusts the return speed of the door D. The speed ad-
justing section 14 has a cylindrical casing 11, a piston 34
that moves in the casing 11 in response to opening and
closing of the door D, and an oil storage section 26 that
stores an oil (damping fluid) P. The piston 34 is in thread
engagement with a cylinder 24 and vertically movable in
the cylinder while being braked by the oil stored in the oil
storage section 26. The oil has a small change in viscosity
with temperature. The oil storage section 26 is provided
with a compression spring (resilient member) 38 that
presses the piston 34 toward one end side of the direction
of its movement.
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Open position 28a
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Description
Technical Field

[0001] The present invention relates to a door closer
having a hydraulic braking mechanism.

Background Art

[0002] Patent Literature 1 noted below discloses a
door closer that closes a door by the urging force of a
return spring and that has a hydraulic braking mechanism
provided in a casing to prevent the door from closing
rapidly. The braking mechanism is provided with a piston
which moves in response to opening and closing of the
door. The piston is vertically movable through thread en-
gagement with a cylinder provided on the inner periphery
of the casing. When the piston moves vertically, the pis-
ton receives the braking force of an oil (damping fluid)
filled in the casing and this enables the door to be closed
slowly. It should be noted that, as shown in the enlarged
view of Fig. 4, the piston 134 is provided with a fluid pas-
sage 136a through which the oil is allowed to flow be-
tween an upper oil storage part 126b and a lower oil stor-
age part 126a, and also provided with an adjusting rod
(adjusting means) 128 used to adjust the amount of oil
moving through the fluid passage.

Patent Literature 1: Japanese Patent Application
Publication No. 2006-161452

Disclosure of Invention
Technical Problem

[0003] The conventional technique disclosed in Patent
Literature 1, however, has the following problems. Be-
cause a mineral oil is used as the oil, the viscosity of the
oil considerably changes depending on a change in tem-
perature. Therefore, every time the ambient temperature
changes, itis necessary to adjust the amount of oil flowing
through the fluid passage 136a by adjusting the adjusting
rod 128.

[0004] Meanwhile, a predetermined backlash is pro-
vided between a thread groove 125 formed on the inner
periphery (cylinder) of the casing 111 and a thread ridge
135 formed on the outer peripheral surface of the piston
134 to allow the piston 134 to move smoothly. Therefore,
when the door is closed, the lower surface 135b of the
thread ridge 135 and the lower surface 125b of the thread
groove 125 are caused to collide with each other across
the backlash between the respective threads of the piston
and the cylinder by the urging force of the return spring,
which may damage the piston and the inner periphery of
the cylinder.

[0005] Further, when the door is thrown open, the up-
per surface (one side surface) 135a of the thread ridge
135 and the upper surface (one side surface) 125a of the
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thread groove 125 collide with each other across the
backlash between the respective threads of the piston
and the cylinder, which may also damage the piston and
the inner periphery of the cylinder.

[0006] An object of the present invention is to provide
a door closer capable of readily reducing the change in
door closing time which is caused due to an ambient tem-
perature change and also capable of preventing damage
to the piston and the cylinder when the door is opened
and closed.

Solution to Problem:

[0007] The present invention provides a door closer
installed along the axis of rotation of a door. The door
closer includes a closing-urging section that urges the
door toward a closed position, and a speed adjusting
section that adjusts the return speed of the door when
moving toward the closed position. The speed adjusting
section has a tubular cylinder, an oil storage section
formed in the cylinder to store a damping fluid, and a
piston that moves in the oil storage section in response
toopening and closing of the door. The oil storage section
has an upper oil storage part formed at the upper side of
the piston, and a lower oil storage part formed at the
lower end side of the piston. The piston is in thread en-
gagement with the cylinder and movable in the cylinder
while being braked by the damping fluid stored in the oil
storage section. The piston is provided with a fluid pas-
sage that allows the damping fluid to flow between the
upper oil storage part and the lower oil storage part. The
piston is further provided with an adjusting means that
adjusts the amount of damping fluid passing through the
fluid passage. The damping fluid has a small change in
viscosity with temperature. The oil storage section is pro-
vided with a resilient member that presses the piston to-
ward one end of the direction of movement of the piston.
One side surface of a thread ridge formed on the outer
peripheral surface of the piston is pressed against one
side surface of a thread groove formed on the inner pe-
riphery of the cylinder by the urging force of the resilient
member.

[0008] In this door closer, a resilient member is provid-
ed in the oil storage section to press the piston toward
one end of the direction of movement of the piston, there-
by pressing one side surface of the thread ridge formed
on the outer peripheral surface of the piston against one
side surface of the thread groove formed on the inner
periphery of the cylinder. Therefore, when the door starts
to move from the open position toward the closed posi-
tion, even if the piston is moved toward the one end of
the direction of movement of the piston, it is possible to
prevent collision between the one side surface of the
thread ridge formed on the piston and the one side sur-
face of the thread groove formed on the cylinder and
hence possible to prevent damage to the piston and the
cylinder.

[0009] When the door moves from the closed position
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toward the open position, the piston, which is in thread
engagement with the cylinder, moves in a state where
the one side surface of the thread ridge is pressed against
the one side surface of the thread groove by the pressing
force of the resilient member. When the door moves from
the open position toward the closed position, because
the one side surface of the thread ridge formed on the
outer peripheral surface of the piston is pressed against
the one side surface of the thread groove formed on the
inner periphery of the cylinder, it is possible to prevent
collision between the one side surface of the thread ridge
of the piston and the one side surface of the thread groove
of the cylinder and hence possible to prevent damage to
the piston and the casing (cylinder).

[0010] In addition, the use of a damping fluid having a
small change in viscosity with temperature makes it un-
necessary to adjust the amount of damping fluid moving
through the fluid passage by adjusting the adjusting rod
every time the ambient temperature changes.

[0011] Silicone oil is recommended to be used as the
damping fluid.

[0012] Preferably, the silicone oil has alubricantadded
thereto.

[0013] Thus, because the silicone oil has a lubricant
added thereto, it is possible to improve the wear resist-
ance of the thread ridge of the piston and the thread
groove of the cylinder when the one side surface of the
threadridge and the one side surface ofthe thread groove
slide against each other.

[0014] Further, the door closer is characterized as fol-
lows. The resilient member is a compression spring dis-
posed in the lower oil storage part. The closing-urging
section is provided with a shaft secured to a floor. The
shaftis provided at its top with an enlarged-diameter part
having an enlarged diameter. The enlarged-diameter
part has a cylindrical recess which is coaxial with the
shaft. The outer peripheral surface of the enlarged-diam-
eter part and the cylinder are secured in close contact
with each other to prevent the damping fluid stored in the
oil storage section from leaking out thereof. The upper
end of the enlarged-diameter part reaches a position
where it is substantially the same level as the lower end
of the adjusting means to widen the area of close contact
between the outer peripheral surface of the enlarged-
diameter part and the cylinder. The lower part of the com-
pression spring is held in the recess.

[0015] Thus, the upper end of the enlarged-diameter
partreaches a position where it is substantially coincident
with the lower end of the adjusting means to widen the
area of close contact between the outer peripheral sur-
face of the enlarged-diameter part and the cylinder.
Therefore, it is possible to prevent the damping fluid
stored in the oil storage section from leaking out thereof.
In addition, by forming the recess on the inner periphery
of the enlarged-diameter part, the volumetric capacity of
the lower oil storage part can be increased without pro-
viding a special space therefore. Further, the lower part
of the compression spring is held in the recess, therefore,
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the compression spring can be stably held without the
need to provide a special seat to mount the spring. The
assembly is easy because the compression spring can
be installed simply by putting it in the lower oil storage
part.

Best Mode for Carrying Out the Invention

[0016] Embodiments of the door closer according to
the present invention will be explained below with refer-
ence to the accompanying drawings. A first embodiment
will be explained with reference to Figs. 1 and 2.

A door closer 10 according to the first embodiment of the
present invention is of the center-hung type and has a
substantially cylindrical casing 11, which has a closing-
urging section 12 that urges a door D toward a closed
position and a speed adjusting section 14 that adjusts
the return speed of the door D. It should be noted that,
in this embodiment, the door D is a fire door.

[0017] The closing-urging section 12 has a door mount
16 provided at the bottom thereof to mount the door D
thereon, a support leg 18 inserted into and secured to a
seat S provided on a floor G, a shaft 20 secured to the
support leg 18, and a coil spring 22 disposed between
the outer peripheral surface of the shaft 20 and the inner
peripheral surface of the casing 11. The lower end of the
coil spring 22 is secured to the shaft 20. The upper end
of the coil spring 22 is retained by a set pin 27 attached
to a spring seat 23 secured to the casing 11. The top of
the shaft 20 is provided with an enlarged-diameter part
20a having an enlarged diameter. The enlarged-diame-
ter part 20a has a cylindrical recess 20b, which is formed
coaxially with the shaft 20.

[0018] The outer peripheral surface 20c of the en-
larged-diameter part 20a and an inner tube 24 are se-
cured in close contact with each other by brazing. To
widen the area of close contact between the outer pe-
ripheral surface 20c of the enlarged-diameter part 20a
and the inner tube 24, the upper end of the enlarged-
diameter part 20a reaches a position where it is substan-
tially coincident with the lower end of an adjusting rod
28. The brazing between the outer peripheral surface
20c of the enlarged-diameter part 20a and the inner tube
24 prevents the damper oil stored in an oil storage section
26 from leaking out thereof.

[0019] The speed adjusting section 14 has the inner
tube (cylinder) 24 provided in close contact with the inner
peripheral surface of the casing 11 to define an oil storage
section 26 for storing a damper oil (damping fluid) P. The
speed adjusting section 14 further has a piston 34 that
moves vertically in the oil storage section 26, and an ad-
justing rod installation part 30 having a through-hole 32
through which an adjusting rod 28 (described later) is
installed. The adjusting rod installation part 30 is splined
to the piston 34. The piston 34 is unable to rotate relative
to the adjusting rod installation part 30 but vertically mov-
able relative to the adjusting rod installation part 30.
[0020] The oil storage section 26 is divided into upper
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and lower parts by the piston 34. Thus, the oil storage
section 26 has a lower oil storage part (highpressure
chamber) 26a formed below the piston 34 and an upper
oil storage part (low-pressure chamber) 26b formed
above the piston 34.

[0021] The piston 34 is in thread engagement with the
inner tube 24. A thread ridge 35 formed on the outer
peripheral surface of the piston 34 spirally moves along
a thread groove 25 formed on the inner tube 24, thereby
allowing the piston 34 to move vertically in the oil storage
section 26 (Fig. 2). Further, a predetermined backlash is
provided between the thread ridge 35 and the thread
groove 25.

[0022] The lower end of the piston 34 is provided with
an adjusting valve 36 that adjust the movement of the
damper oil P in the oil storage section 26. The adjusting
valve (fluid passage) 36 has a cylindrical first adjusting
part 36a and a second adjusting part 36b equipped with
a check valve. The first adjusting part 36a adjusts the
amount of damper oil P flowing from the lower oil storage
part 26a toward the upper oil storage part 26b when the
piston 34 moves upward (during the door D is closing).
The second adjusting part 36b prevents, with the check
valve, the damper oil P from flowing from the lower oil
storage part 26a toward the upper oil storage part 26b
when the piston 34 moves downward. In addition, the
second adjusting part 36b allows the damper oil P to flow
from the upper oil storage part 26b toward the lower oil
storage part 26a when the piston 34 moves upward.
[0023] The adjusting rod 28 has a tapered configura-
tion in which the diameter gradually increases toward its
lower end. The adjusting rod 28 is vertically movable in
response to the adjustment of an adjusting knob 28a pro-
vided on its top to adjust the clearance formed between
the tapered part of the adjusting rod 28 and the first ad-
justing part 36a, thereby allowing adjustment of the flow-
ing amount of damper oil P. It should be noted that, in
this embodiment, the adjusting rod 28 needs to be ad-
justed only when the door D is installed; it is unnecessary
to adjust the adjusting rod 28 every time the ambient
temperature changes.

[0024] The damper oil P used hereinis silicone oil hav-
ing a predetermined lubricant added thereto.

The lower oil storage part 26a is provided with a com-
pression spring (resilient member) 38. The lower part of
the compression spring 38 is held in the recess 20b of
the shaft 20. The lower end of the compression spring
38 abuts against the bottom of the recess 20b. The upper
end of the compression spring 38 abuts against the lower
end of the piston 34. It should be noted that the compres-
sion spring 38 preferably has a spring force (pressing
force) with which the upper surface 35a of the thread
ridge 35 of the piston 34 presses against the upper sur-
face 25a of the thread groove 25 of the inner tube 24
when the door D is in the open position.

[0025] The following is an explanation of the operation
of the door closer according to this embodiment. When
the door D is opened from the closed position (shown in
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Fig. 1(a)) toward the open position (shown in Fig. 1(b)),
the piston 34, which moves in response to the movement
of the door mount 16 carrying the door D, rotates. Then,
the thread ridge 35 formed on the outer periphery of the
piston 34 spirally moves along the thread groove 25
formed on the inner tube 24. Consequently, the piston
34 moves upward in the oil storage section 26. At this
time, the coil spring 22 in the closing-urging section 12
is twisted around the axis of the shaft 20. Thus, a prede-
termined urging force is imparted to the coil spring 22. In
addition, the piston 34 moves upward in a state where
the upper surface (one side surface) 35a of the thread
ridge 35 formed on the outer peripheral surface of the
piston 34 is constantly pressed against the upper surface
(one side surface) 25a of the thread groove 25 formed
on the inner tube 24 by the pressing force of the com-
pression spring 38 provided in the lower oil storage part
26a. At this time, the damper oil P flows from the upper
oil storage part 26b toward the lower oil storage part 26a
through the second adjusting part 36b.

[0026] At a moment when the door D moves from the
closed position toward the open position, the piston
moves upward. However, the upper surface 35a of the
thread ridge 35 of the piston 34 is constantly pressed
against the upper surface 25a of the thread groove 25 of
the inner tube 24. Therefore it is possible to prevent col-
lision between the upper surface 35a of the thread ridge
35 formed on the piston 34 and the upper surface 25a of
the thread groove 25 formed on the inner tube 24 and
hence possible to prevent damage to the piston 34 and
the inner tube 24.

[0027] Meanwhile, when the door D is to be closed, it
is moved toward the closed position by the restoring force
of the coil spring 22 having a predetermined urging force
imparted thereto, and the piston 34, which moves in re-
sponse to the movement of the door mount 16 carrying
the door D, rotates in the opposite direction to that during
the door-opening operation. At this time, the thread ridge
35 formed on the outer periphery of the piston 34 spirally
moves along the thread groove 25 formed on the inner
tube 24. Thus, the piston 34 moves downward in the oil
storage section 26.

[0028] The piston 34 moves downward in a state where
the upper surface 35a of the thread ridge 35 formed on
the outer peripheral surface of the piston 34 is constantly
pressed against the upper surface 25a of the thread
groove 25 formed on the inner periphery of the inner tube
24 by the pressing force of the compression spring 38
provided in the lower oil storage part 26a. Further, when
the piston 34 moves downward in the oil storage section
26, the speed of downward movement of the piston 34
is adjusted by the resistance of the damper oil P flowing
through the clearance formed between the tapered part
of the adjusting rod 28 and the first adjusting part 36a.
The upper surface 35a of the thread ridge 35 of the piston
34 is constantly pressed against the upper surface 25a
of the thread groove 25 of the inner tube 24, therefore it
is possible to prevent collision between the lower surface
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35b of the thread ridge 35 formed on the piston 34 and
the lower surface 25b of the thread groove 25 formed on
the inner tube 24 at the moment that the door D starts to
move from the open position toward the closed position,
and hence possible to prevent damage to the piston 34
and the casing (inner tube) 11. Further, when the door
D is in the open position, the pressure in the lower oil
storage part 26a is high. Therefore, the pressing force of
the compression spring 38 and the reaction force of the
damper oil P simultaneously act on the piston 34, and it
is possible to prevent collision between the lower surface
35b and the lower surface 25b of the thread groove 25
formed on the inner tube 24 even more effectively at the
moment that the door D starts to move toward the closed
position.

[0029] Itshould be noted that, in the present invention,
a fire door is used as the door D and the weight of the
door D is large for that reason. Therefore, a coil spring
22 having a large restoring force is used. Accordingly, a
larger force acts on the inner tube 24 compared with the
case of an ordinary door at the moment that the door D
starts to move toward the closed position. However, the
upper surface 35a of the thread ridge 35 of the piston 34
is constantly pressed against the upper surface 25a of
the thread groove 25 of the inner tube 24, therefore it is
possible to prevent collision between the lower surface
35b of the thread ridge 35 of the piston 34 and the lower
surface 25b of the thread groove 25 of the inner tube 24
and hence possible to prevent damage to the piston 34
and the casing (inner tube) 11.

[0030] In addition, silicone oil P is used as the damper
oil, therefore the change in viscosity of the oil caused by
a temperature change is small. Therefore, it is unneces-
sary to adjust the clearance formed between the tapered
part of the adjusting rod 28 and the first adjusting part
36a by adjusting the adjusting rod 28 every time the am-
bient temperature changes, and it is possible to reduce
the change in closing time of the door D which is influ-
enced by an ambient temperature change. Further, the
silicone oil P has a lubricant added thereto, therefore it
is possible to improve the wear resistance of the thread
ridge 35 of the piston 34 and the thread groove 25 of the
inner tube 24 when the lower edge 35b of the thread ridge
35 and the lower edge 25b of the thread groove 25 slide
against each other.

[0031] Further, the upper end of the enlarged-diameter
part 20a reaches a position where it is substantially co-
incident with the lower end of the adjusting rod 28, there-
by widening the area of brazing between the outer pe-
ripheral surface 20c of the enlarged-diameter part 20a
and the inner tube 24 of the casing 11. Therefore, it is
possible to prevent the damper oil stored in the oil storage
section 26 from leaking out thereof. In addition, forming
the recess 20a on the inner periphery of the enlarged-
diameter part 20a enables the volumetric capacity of the
lower oil storage part 26a to be increased without pro-
viding a special space therefore. Further, because the
lower part of the compression spring 38 is held in the
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recess 20a, the compression spring can be stably held
without the need to provide a special spring mounting
seat.

[0032] Next, a second embodiment will be explained
with reference to Fig. 3. It should be noted that, in the
following second embodiment, the same parts as those
in the above-described first embodiment are denoted by
the same reference signs as used in the firstembodiment,
and a detailed explanation for them is omitted.

In the second embodiment, an adjusting rod 50, which
is capable of changing the amount of damper oil Q flowing
through the clearance formed in the first adjusting part
36a in accordance with a temperature change, is provid-
ed. More specifically, the adjusting rod 50 is provided on
its top with an expansion member 54 that expands and
contracts according to the result of detection by a tem-
perature sensor 52. When the temperature sensor 52
detects a temperature lower than a predetermined tem-
perature, the expansion member 54 expands downward
causing the adjusting rod 50 to move downward and re-
sulting in an enlargement of the clearance in the first ad-
justing part 36a (Fig. 3(a)).

[0033] Accordingly, even when the viscosity of the
damper oil Q has become high under low-temperature
conditions, the flow rate of oil flowing through the clear-
ance in the first adjusting part 36a can be kept constant
and the closing speed of the door D can be kept constant.
[0034] Conversely, when the temperature sensor 52
detects a temperature higher than a predetermined tem-
perature, the expansion member 54 expands upward
causing the adjusting rod 50 to move upward and result-
ing in a reduction of the clearance in the first adjusting
part 36a (Fig. 3(b)). Accordingly, even when the viscosity
of the damper oil Q has become low under high-temper-
ature conditions, the flow rate of oil flowing through the
clearance in the first adjusting part 36a can be kept con-
stant, and the closing speed of the door D can be kept
constant.

[0035] In the second embodiment, the expansion
member 54 is provided on the top of the adjusting rod
50, which is adjustably moved up and down according
to the result of detection by the temperature sensor 52.
Therefore, even if the viscosity of the damper oil Q easily
varies with changes in temperature, the flow rate of oil
flowing through the clearance in the first adjusting part
36a can be kept constant, and the closing speed of the
door D can be kept constant without the need to adjust
the adjusting rod every time the ambient temperature
changes.

[0036] Although some embodiments of the door closer
10 according to the present invention have been de-
scribed above, the present invention is not limited to
these embodiments. For example, although the com-
pression spring 38 is provided in the lower oil storage
part 26a, the present invention is not limited thereto. A
tension spring may be provided in the upper oil storage
part 26b. The door closer 10 is not limited to the center-
hung type but may be of the hinged type.
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Brief Description of the Drawings
[0037]

Fig. 1 is a vertical sectional view of a door closer
according to a first embodiment of the presentinven-
tion: (a) shows the door closer in a closed position:
(b) shows the door closer in an open position.

Fig. 2is an enlarged vertical sectional view of a piston
and vicinities of the piston of the door closer shown
in Fig. 1.

Fig. 3 is a vertical sectional view showing a main part
of a door closer according to a second embodiment
of the present invention: (a) shows the door closer
under low-temperature conditions: (b) shows the
door closer under ordinary-temperature conditions;
and (c) shows the door closer under high-tempera-
ture conditions.

Fig. 4 isan enlarged vertical sectional view of a piston
and vicinities of the piston of a door closer according
to a conventional example.

List of Reference Signs:

[0038] 10: door closer; 11: casing; 12: closing-urging
section; 14: speed adjusting section; 16: door mount; 18:
support leg; 20: shaft; 20a: enlarged-diameter part; 20b:
cylindrical recess; 22: coil spring; 24: inner tube (cylin-
der); 25: thread groove; 25a: upper surface (one side
surface) of thread groove; 25b: lower surface (one side
surface) of thread groove; 26: oil storage section; 26a:
lower oil storage part; 26b: upper oil storage part; 28:
adjusting rod (adjusting means); 28a: adjusting knob; 30:
adjusting rod installation part; 32: through-hole; 34: pis-
ton; 35: thread ridge; 35a: upper surface (one side sur-
face) of thread ridge; 35b: lower surface (one side sur-
face) of thread ridge; 36: adjusting valve; 36a: first ad-
justing part; 36b: second adjusting part; 38: compression
spring (resilient member); 50: adjusting rod; 52: temper-
ature sensor; 54: expansion member; D: door; P, Q:
damper oil (damping fluid); G: floor; and S: seat.

Claims

1. Adoor closer installed along an axis of rotation of a
door, the door closer comprising:

a closing-urging section that urges the door to-
ward a closed position; and

a speed adjusting section that adjusts a return
speed of the door when moving toward the
closed position;

the speed adjusting section including:

a tubular cylinder;
an oil storage section formed in the cylinder to
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store a damping fluid; and

a piston that moves in response to opening and
closing of the door in the oil storage section;
the oil storage section having an upper oil stor-
age part formed at an upper side of the piston,
and a lower oil storage part formed at a lower
end side of the piston;

the piston being in thread engagement with the
cylinder and movable in the cylinder while being
braked by the damping fluid stored in the oil stor-
age section, the piston being provided with a
fluid passage that allows flow of the damping
fluid between the upper oil storage part and the
lower oil storage part, and adjusting means that
adjusts an amount of damping fluid passing
through the fluid passage;

the damping fluid having a small change in vis-
cosity with temperature;

the oil storage section being provided with a re-
silient member that presses the piston toward
one end side of a direction of movement of the
piston;

wherein one side surface of a thread ridge
formed on an outer peripheral surface of the pis-
ton is pressed against one side surface of a
thread groove formed on an inner periphery of
the cylinder by an urging force of the resilient
member.

The door closer of claim 1, wherein the damping fluid
is silicone oil.

The door closer of claim 2, wherein the silicone oil
has a lubricant added thereto.

The door closer of claim 1, wherein the resilient mem-
ber is a compression spring disposed in the lower oil
storage part;

the closing-urging section being provided with a shaft
secured to a floor;

the shaft being provided at its top with an enlarged-
diameter part having an enlarged diameter, the en-
larged-diameter part having a cylindrical recess co-
axial with the shaft;

an outer peripheral surface of the enlarged-diameter
part and the cylinder being secured in close contact
with each other to prevent the damping fluid stored
in the oil storage section from leaking out thereof;
an upper end of the enlarged-diameter part reaching
a position where it is substantially coincident with a
lower end of the adjusting means to widen an area
of close contact between the outer peripheral surface
of the enlarged-diameter part and the cylinder;

a lower part of the compression spring being held in
the recess.
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