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(57) Abstract: Disclosed is a door damper comprising: housing defined by oil chamber and oil leakage-preventive chamber; rod
inserted into the housing and having channel groove; first and second valves each having channels; support spring for supporting
the second check valve; first anti-release member for preventing release of the first and second check valves and the support spring;
bushing having packing installed in outer periphery; housing cover having seating projection formed in inner bottom and coupling
projection in outer bottom, the coupling projection having coupling recess ; restoring spring with one end mounted on outer periphery
of the seating projection; fixing cap mounted on the other end of the restoring spring; second anti-release member for preventing
release of bushing, oil seal, housing cover, restoring spring and fixing cap mounted on the rod; and bumper coupled with the fixing

cap.
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DOOR DAMPER

TECHNICAL FIELD

The present invention relates to a door damper, in
particular, which is adapted to prevent impact and resultant noise
caused by collision of a hinged door with a doorframe upon closing

the hinged door of a furniture or sink.

BACKGROUND ART

As well known in the art, a furniture such as a clothes chest
and bookstand or a sink at home is equipped with a door via a spring
hinge allowing the door to be opened/closed.

The door fixed to the doorframe via the spring hinge as above
is frequently opened/closed. In particular, in the case of
closing the door rather than opening the same, it may not cause
any problem if the door is carefully closed. However, if the door
is abruptly and rapidly closed in an instant, the door collides
with the doorframe to generate impact and resultant noise.
Sometimes, the door may collide with the doorframe up to such an
extent of potentially damaging itself.

Also, when the door is abruptly closed, a finger may be put
between the doorframe and the door causing severe injury.

Frequently, careless children would thoughtlessly shove a

door in a furniture or sink to close the same resulting in the
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above situations. Therefore, families with a number of children
may frequently have noise and damage of the door.

Although a user personally attaches a damping member such
as sponge or rubber pad to the doorframe of the furniture or sink,
the damping member is readily damaged and insufficiently absorbs
impact as drawbacks.

Recently door dampers such as a door closure are provided
in order to overcome the above problems. However, the door
closure is not only sophisticated in design but also typically
used in an entrance door. The door closure is rarely used in the

furniture or sink, and it is inefficient if used.

DISCLOSURE OF THE INVENTION

The present invention has been made to solve the foregoing
problems and it is therefore an ébject of the present invention
to provide a door damper capable of affording a comfortable home
atmosphere by minimizing impact generated in closing a door and
resultant noise.

It is another object of the invention to provide a door
damper capable of preventing injury of a finger or other body
regions put between a door and a doorframe when the door is suddenly
closed.

According to an aspect of the invention to obtain the above
objects, it is provided a door damper comprising: a housing

defined by an oil chamber and an oil leakage-preventive chamber
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for preventing oil leakage; a rod inserted into the housing and
having a channel groove in an outer periphery; first and second
valves each having a plurality of channels, the first and second
valves being mounted on the rod with the channels communicating
with the channel groove and thereby installed in the oil chamber;
a support spring for supporting the second check valve; a first
anti-release member for preventing release of the first and second
check valves and the support spring; a bushing having a packing
in an outer periphery and seated on the oil leakage-preventive
chamber; an oil seal contactingwith the bushing and having a shaft
portion and a flange portion; a housing cover having a seating
projection in an inner bottom and a coupling projection in an outer
bottom, the coupling projection having a coupling recess for
receiving the shaft portion of the o0il seal; a restoring spring
with one end mounted on an outer periphery of the seating
projection; a fixing cap mounted on the other end of the restoring
spring; a second anti-release member for preventing release of
the bushing, the oil seal, the housing cover, the restoring spring
and the fixing cap mounted on the rod; and a bumper being coupled

with the fixing cap.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and other advantages
of the present invention will be more clearly understood from the

following detailed description taken in conjunction with the
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accompanying drawings, in which:

Fig. 1 is a longitudinal cross-sectional view of a door
damper of the invention when a door is opened;

Fig. 2 is a longitudinal cross-sectional view of the door
damper of the invention when the door is abruptly closed or applied
with surge pressure;

Fig. 3 is a longitudinal cross-sectional view of the door
damper of the invention when the door is closed;

Fig. 4 illustrates a rod and a housing shown in Fig. 1;

Fig. 5 is an exploded view of components shown in Fig. 1;

Fig. 6 is a front elevation view of the first and second
check valves; and

Fig. 7 is a perspective view of the door damper shown in

Fig. 1 as installed.

BEST MODE FOR CARRYING OUT THE INVENTION

The following detailed description will present a preferred
embodiment of the invention in reference to the accompanying
drawings.

Fig. 1 is a longitudinal cross-sectional view of a door
dampef of the invention when a door is opened, Fig. 2 is a
longitudinal cross-sectional view of the door damper of the
invention when the door is abruptly closed or applied with surge
pressure, and Fig. 3 is a longitudinal cross-sectional view of

the door damper of the invention when the door is closed.
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Fig. 4 illustrates a rod and a housing shown in Fig. 1, Fig.
5 is an exploded view of components shown in Fig. 1, Fig. 6 is
a front elevation view of the first and second check valves.

In the meantime, Fig. 7 is a perspective view of the door
damper shown in Fig. 1 as installed in a door.

In the door damper of the invention installed in a
doorframe, as shown in Fig. 4, a housing 110 has step jaws 111
and 112 respectively disposed in outer and inner peripheries,
an oil leakage-preventive chamber 114 divided from the oil
chamber 113 by the step jaw 112 disposed the inner periphery,
and an opening 115 formed in one side of the oil leakage-preventive
chamber 114.

The step jaw 111 may be provided in other portions rather
than the outer periphery according to alternative embodiments.

A rod 120 shown in Fig. 4 has a channel groove 121 for oil
flow and a number of gripping grooves 122 for fixing various
components in the outer periphery. The gripping grooves 122 are
fitted with anti-release members such as E-rings 123 to prevent
components shown in Fig. 5 from separating from the rod 120.

Fig. 5 illustrates the components shown in Fig. 1, in which
the first check valve 210 has two horizontal channels 211 which
are linearly disposed in two directions and the second check valve
220 has four channels 221a which are disposed in four crosswise
directions as shown in Fig. 6.

Although the channels 22la in the second check valve 220
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are disposed only horizontal to projections 221, the second check
valve 220 may further have vertical channels penetrating a body
thereof to communicate with the horizontal channels.

The first and second check valves 210 and 220 are mounted
around the rod 120 via their hollow spaces to communicate with
the channel grooves 121.

The channels 22la of the second check valve 220 are
preferably disposed in four directions by the following reasons:

When the door is closed, the rod 120 is advanced pressing
0il so that the pressure of o0il is raised while o0il flows through
the channels 211 and 221a and tﬁe channel groove 121 possibly
generating bubbles. The channels 22la are so structured to
minimize bubble generation from oil.

In other words, the channels 22la are disposed in four
directions to minimize arumbling" sound of bubble generation.

Although the first check valve 210 is playable within the
housing 110 while the outside diameter of the first check valve
210 substantially matches the inside diameter of the housing 110
to leave substantially no aperture, the outside diameter of the
second check valve 220 is provided smaller than the inside
diameter of the housing 110 so as to define an oil-pressure channel
310 between the outside diameter of the second check valve 220
and the inside diameter of the housing 110.

If the second check valve 220 has the vertical channels

communicating with the horizontal channels in the body as set
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forth above, it is not needed to provide the oil-pressure channel
310.

The inventive door damper is also provided with a support
spring 190 which is inserted into the rod 120 for supporting the
second check valve 220.

The first and second check valves 210 and 220 and the support
spring 190 are mounted on the rod 120 free from release via the
E-rings 123 and a washer 124 which are inserted into the gripping
grooves 122 of the rod 120 as shown in Fig. 4.

The washer 124 is disposed on one of the E-rings 123
contacting with the bottom of the support spring 190 to enlarge
the supporting area of the support spring 190 so that the support
spring 190 is smoothly compressed when surge pressure is abruptly
applied to the door.

In the meantime, a bushing 180 equipped in the outer
periphery with a sponge-shaped packing 181 made of foam rubber
is fitted around the rod 120 via its hollow space, and then seated
on the step jaw 112 of the oil leakage-preventive chamber 114.

An o0il seal 170 having a shaft portion 171 and a flange
portion 172 is fitted around the rod 120 via its hollow space to
contact with the bushing 180.

The bushing 180 and the oil seal 170 are installed in the
oil leakage-preventive chamber 114 as set forth above.

As set forth above, the first and second check valve 210

and 220 and the support spring 190 are inserted into the oil
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chamber 112 as fitted around the rod 120 while the bushing 180
and the oil seal 170 are inserted into the 0il leakage-preventive
chamber 114 as fitted around the rod 120.

The opening 115 of the housing 110 receives a
cylinder-shaped housing cover 160 having a seating projection 161
in the inner bottom and a coupling projection 162 having a coupling
recess 162 in the outer bottom. The housing cover 160 is fitted
around the rod 120 via a hollow space penetrating the seating
projection 161 and the coupling recess 162a. The outer periphery
of the coupling projection 162 is closely contacted with the inner
periphery of the housing 110 while the shaft portion 171 of the
0il seal 170 is inserted into the coupling recess 1l62a so that
the housing cover 160 is pressed into the opening 115 of the housing
110.

The undesignated reference number 163 1is a support
projection which is provided around the housing cover 160 with
a predetermined gap. Where the door damper of the invention is
installed in a recess of a doorframe 510 or holder 410 as shown
in Fig. 7, the support projection tightly contacts with the inner
periphery of the recess or the holder 410 to prevent play of the
door damper.

Further, the housing cover 160 receives a restoring spring
150 having one end fitted around the outer periphery of the seating
projection 161 and the other end fitted into a fixing cap 140.

The fixing cap 140 has a support projection 141, an insertion
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recess 142 and a hollow extending between the support projection
141 and the insertion recess 142. The other end of the restoring
spring 150 is inserted into the insertion recess 142.

The bushing 180, the oil seal 170, the housing cover 160,
the restoring spring 150 and the fixing cap 140 are mounted on
the rod 120 free from release via the E-rings 123 which are inserted
into the gripping grooves 122 of the rod 120 as shown in Fig. 4.

As shown in Figs. 1 and 5, the door damper also has a bumper
130 contacting with the door and coupled to one of the E-rings
123 and the support projection 141 of the fixing cap 140. The
bumper 130 has a mounting recess 131 into which the E-ring 123
and the support projection 141 of the fixing cap 140 are inserted
and engaged.

As set forth above, the components assembled to the rod 120
of the invention are incorporated with the rod 120 without release
therefrom via the three E-rings 123 and the one washer 124 shown
in Fig. 4.

Although the door damper of the invention having the above
structure is preferably provided in a cylindrical configuration,
the configuration can be variously modified according to
alternative embodiments thereof.

In the meantime, while the door damper can be installed in
the recess provided in the doorframe as set forth above, it is
also preferred if the door damper is installed via the holder 410

as shown in Fig. 7 since deformation of the doorframe obstructs
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correct linear collision of the bumper 130 in the door damper with
the door probably reducing damping effect and causing trouble to
the door damper.

That is, where the door damper is inserted into the holder
410, the step jaw 111 in the outer periphery of the housing 110
is trapped by a step jaw (not shown) formed in the holder 410,
thereby exposing only the bumper 130 and the fixing cap 140.

Hereinbefore detailed description has been made about the
constitution of the door damper and the assembly relation among
the components thereof. The following description will
specifically present the operation of the damper in
opening/closing the door, in particular, the operation of the
damper in closing the door according to the major characteristic
of the invention.

Where the door damper'of the invention is mounted on the
doorframe 510, the door of the furniture or sink is opened not
to apply any pressure to the door damper as shown in Fig. 1.

When the door is lightly closed from this position, the door
touches the bumper 130 pressing the same so that the bumper 130
and the fixing cap 140 are inserted into the housing cover 160
pushing the rod 120 toward the inmost position in the housing as
shown in Fig. 3. This closes the door compressing the restoring
spring 150 according to the following principle:

When the door collides with the bumper 130, the support

spring 190 and the first and second check valves 210 and 220 in

10
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the o0il chamber 113 are urged toward the inmost position of the
0il chamber 113, in which oil passes through the channels 211 of
the first check valve 210 and then the channel groove 121 to flow
along the channels 221a of the second check valve 220.

After flowing like this, o0il flows via the oil-pressure
channel 310 between the second check valve 220 and the housing
110 toward the support spring 190.

Since a predetermined quantity of oil flows along the
channel toward the support spring 190 like this, when the door
is closed, the rod 120 is pushed forward compressing the restoring
spring 150 so as tominimize impact to the doorframe and resultant
noise.

When the door is opened, the restoring spring 150 rebounds
from the compressed position so that the bumper 130 and the fixing
cap 140 inserted into the housing cover 160 are projected to their
original positions as shown in Fig. 1.

This operation is carried out because oil flows via the
channels in a reverse sequence in respect to the above sequence
when the door is closed.

That is, a predetermined quantity of oil passes through the
oil-pressure channel 310, the channels 221a of the second check
valve 220, the channel groove 121 of the rod 120 and the channels
211 of the first check valve 210 to flow into the o0il chamber 113.

As oil flows in the reverse sequence as above, the restoring

spring 150 rebounds from its compressed position pushing the rod

11
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120 backward so that the fixing cap 140 is withdrawn out of the
housing cover 160 to the projected position or original parking
position.

While it has been described hereinbefore about the normal
operation with the predetermined quantity of oil flowing through
the channels when the door is closed lightly, the following
description will present an operation in which the door is closed
abruptly.

If the door is abruptly closed when the bumper 130 and the
fixing cap 140 of the rod 120 are exposed from the housing cover
160, a heavy impact is applied to the bumper 130 generating
instantaneous surge pressure. If the surge pressure exceeds the
resistant force of the support spring 190, the surge pressure
pushes the rod 120 toward the inmost position of the housing.

However, the rod 120 is not pushed forward at this time by
the following reason:

The channel groove 121 connecting between the first and
second check valves 210 and 220 are shut instantaneously as shown
in Fig. 2 so that o0il does not flow unlike the normal operation.

The channel groove 121 is shut owing to throttling effect
and inertia of rest and motion.

The constant quantity of oil flows through the channels of
the first and second check valves 210 and 220 as set forth in
reference to the normal operation in which the door is slightly

closed. However, if the surge pressure applied to the bumper 130

12
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of the rod 120 is abruptly applied via the first check valve 210
to the channels 211 and 221a and the channel groove 121, a
throttling effect occurs in the channels 211 and 22la and the
channel groove 121 remarkably reducing the quantity of oil passing
through the same compared to the normal operation.

The throttling effect occurs more apparent since oil flows
through the channels 211 and 221a and the channel groove 121 along
complicatedly bent courses rather than straight lines as shown
in a broken line in Fig. 3.

Further inertia of motion takes place at the same time.

Inertia of motion may be observed, for example, when
passengers are forced to fall forward on a running bus which
suddenly stops at appearance of an obstacle.

The above throttling effect creates the same effect to force
the first and second check valves 210 and 220 forward as the bus
is suddenly stopped forcing the passengers forward. However, the
support spring 190 and the first and second check valves 210 and
220 are tightly assembled in a predetermined space of the rod via
the E-rings 123 so that no room is left to move the same. This
makes the first and second check valves 210 and 220 maintain the
position as shown in Fig. 1 where the channels 211 and 221a and
the channel groove 121 are in the communicating state.

Moreover, while the rod is not moved forward as set forth
above, inertia of rest occurs in the first and second check valves

210 and 220,

13
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Inertia of rest may be observed, for example, when
passengers are forced to fall backward on a parked bus making a
sudden departure.

If the surge pressure owing to sudden impact to the door
as above exceeds the resistant force of the support spring 190
which corresponds to the force of the passengers for standing up
on the bus holding handles, the first and second check valves 210
and 221a are pressed backward compressing the support spring 190
as shown in Fig. 2 from the communicating state of the channel
groove 121 and the channels 211 and 221a of the first and second
check valves 210 and 220 under the resistant force of the support
spring 190 as the passengers are forced to fall backward on the
bus.

When the first and second check valves 210 and 220 are
pressed backward as above, the channel groove 121 is no longer
in the communicating position between the channels 211 and 22ia
of the first and second check valves 210 and 220 resultantly
shutting the channels 211 and 221a.

The channels 211 and 221a are shut blocking oil flow while
the channel groove 121 is no longer in the communicating position
so that the rod 120 is not pushed forward and the bumper 130 and
the fixing cap 140 do not move into the housing cover 160. The
initial surge pressure owing to the door naturally decreases as
time passes so that the resistant force of the support spring 190

gradually exceeds the surge pressure.

14
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As the resistant force of the support spring 190 gradually
exceeds the surge pressure, the compressed support spring 190
rebounds into the original position pushing forward the first and
second check valves 210 and 220.

This restores the channels 211 and 221a into the initial
position communicating with the channel groove 121 again.

As the channels are opened as above, a predetermined
quantity of oil gradually flows through the channels so that the
bumper 130 and the fixing cap 140 of the rod 120 move into the

housing cover 160 as shown in Fig. 3 to close the door gradually.

INDUSTRIAL APPLICABILITY

As set forth above, the door damper of the invention prevents
the door from directly colliding with the doorframe in closing
the door so that impact is minimized and noise is not generated
thereby affording a comfortable indoor atmosphere to a house.
Further, the door damper of the invention can prevent injury of
a finger or other body regions put between the door and the

doorframe.

15
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CLAIMS

1. A door damper comprising:

a housing defined by an o0il chamber and an oil
leakage-preventive chamber for preventing oil leakage;

a rod inserted into the housing and having a channel groove
in an outer periphery;

first and second valves each having a plurality of channels,
the first and second valves being mounted on the rod with the
channels communicating with the channel groove and thereby
installed in the oil chamber;

a support spring for supporting the second check valve;

a first anti-release member for preventing release of the
first and second check valves and the support spring;

a bushing having a packing in an outer periphery and seated
on the oil leakage-preventive chamber;

an oil seal contacting with the bushiﬂg'and having a shaft
portion and a flange portion;

a housing cover having a seating projection in an inner
bottom and a coupling projection in an outer bottom, the coupling
projection having a coupling recess for receiving the shaft
portion of the o0il seal;

arestoringspringwithoneendnmuntedcnlanouterperiphery
of the seating projection;

a fixing cap mounted on the other end of the restoring

16
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spring;

a second anti-release member for preventing release of the
bushing, the oil seal, the housing cover, the restoring spring
and the fixing cap mounted on the rod; and

a bumper being coupled with the fixing cap.

2. The door damper in accordance with claim 1, wherein the
channels of the first check valve are provided in two directions,
and the channels of the second check valve are provided in four

directions.

3. The door damper in accordance with claim 1, wherein the
second check valve has an outside diameter smaller than an inside

diameter of the housing.

4. The door damper in accordance with claim 1, wherein the
rod is provided with a plurality of gripping grooves, and the
anti-release members inserted into the gripping grooves are

configured as E-rings.

5. The door damper in accordance with claim 1, wherein the
housing has a step jaw formed in an inner periphery and for dividing
the inner periphery into the o0il chamber and the oil
leakage-preventive chamber, and wherein the bushing is seated and

installed on the step jaw.
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Fig. 3
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