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(57) ABSTRACT 

An air damper consists of a tubular cylinder With opposite 
ends, a piston movable in the cylinder, a ?rst coil spring for 
resiliently biasing the piston in the direction of one end of 
the cylinder, a string for transferring dampening effect 
produced by a motion of the piston to an openable object, a 
shaft With a ?ange slidably ?tted into the piston and a second 
coil spring interposed betWeen the ?ange of the shaft and the 
piston inside the ?rst coil spring. The second coil spring 
exerts a resilient biasing force at later stages of the motion 
of the piston in the direction of the other end of the tubular 
cylinder. 
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FIG.3A 13b 
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FIG.7A 5 FIG.7B 
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AIR DAMPER 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an improved cyl 
inder-type air damper for use in, for example, glove boxes 
of automobiles. 

[0003] 2. Description of the Related Art 

[0004] A conventional air damper of this type is disclosed 
in Japanese Utility Model Registration Publication No. 
2557064. 

[0005] The conventional air damper, not shoWn in a ?gure, 
comprises a tubular cylinder With both ends open, a piston 
movable in the cylinder, to Which piston a base loop of a 
string is coupled, a valve device attached to one opening end 
of the cylinder to control the amount of air passage, a guide 
cap attached to the other opening end of the cylinder and 
having a guide Wall for the string and a compression coil 
spring interposed betWeen the guide cap and the piston in the 
cylinder to resiliently bias the piston in the direction of the 
one end of the cylinder. 

[0006] When the air damper is used in a glove box of an 
automobile, the cylinder is ?xed to an instrument panel side, 
and the top end of the string extending outWard from the 
guide cap of the cylinder is ?xed to a glove box side. When 
the glove box is moved in the opening direction, the string 
is gradually draWn out from the cylinder, and the piston 
moves in the same direction While compressing the com 
pression coil spring against its resilient biasing force in the 
cylinder. At that time, air ?oWs into the cylinder via the 
valve device, producing a dampening effect. This ensures 
that the glove box gradually moves to an opening state. 

[0007] When the glove box is moved in the closing 
direction, the piston is forcefully pushed back With the string 
in the direction of the one end of the cylinder by the resilient 
biasing force of the compression coil spring, and the air 
accumulated in the cylinder is released via the valve device 
to the outside. As a result, the piston sWiftly moves in the 
cylinder, promoting the closing motion of the glove box. 

[0008] As described above, the conventional air damper 
has an advantage of ensuring smooth opening/closing 
motions of the glove box. HoWever it has a fear of genera 
tion of impulsive sound at the time of full opening of the 
glove box due to a shortage of dampening effect When the 
glove box is upsiZed and Weighs more, or moves close to the 
full opening position according to a geometrical location 
Where the center of gravity of the glove box door moves 
beyond the top dead center of a pivot shaft in a direction to 
move aWay from the pivot shaft so that the moving speed of 
the glove box door rapidly increases due to acceleration or 
an increase of angular moment. 

SUMMARY OF THE INVENTION 

[0009] The present invention has been achieved With such 
points in mind. 

[0010] It therefore is an object of the present invention to 
provide an air damper Which can effectively solve the 
above-described problem of the conventional air damper. 
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[0011] To achieve the object, according to a ?rst aspect of 
the present invention, there is provided an air damper 
comprising a tubular cylinder With a ?rst opening end and a 
second opening end, a piston movable in the cylinder, a ?rst 
coil spring resiliently biasing the piston in the cylinder in the 
direction of the ?rst end of the cylinder, and a string for 
transferring a dampening effect produced by a motion of the 
piston to an openable object, a shaft With a ?ange slidably 
?tted into the piston and a second coil spring interposed 
betWeen the ?ange of the shaft and the piston inside the ?rst 
coil spring, the second coil spring exerting a resilient biasing 
force at later stages of the motion of the piston in the 
direction of the ?rst opening end of the tubular cylinder. 

[0012] Thus in the present invention, even When an open 
able object is upsiZed or moves close to the full opening 
position With a geometrical location Where the center of 
gravity of an absorbed object (glove box door) moves 
beyond the top dead center of a pivot shaft in a direction to 
move aWay from the pivot shaft, the second coil spring 
exerts the resilient biasing force as Well as the ?rst coil 
spring does at later stages of the moving range of the piston. 
As a result, the fear of generation of impulsive sound at the 
time of full opening of the openable object due to a shortage 
of dampening effect can be surely prevented. 

[0013] As a second aspect, a hook is preferably provided 
in the piston of the air damper according to the present 
invention for hooking a base loop of the string thereon, and 
a slit is preferably provided in both sides of the shaft 
betWeen Which the ?ange is sandWiched so as to pass the 
base loop of the string therethrough. 

[0014] Thus in the present invention, When sliding into the 
piston, the shaft can be prevented from interfering With the 
base loop of the string, maintaining the slidable relationship 
With the piston. 

[0015] As a third aspect, a tapered surface is preferably 
provided internally at an edge of the shaft of the air damper 
according to the present invention, and an abutment is 
preferably provided on a cap that is attached to the second 
opening end of the cylinder, the abutment abutting against 
the tapered surface. 

[0016] Thus in the present invention, When the edge of the 
shaft abuts against the cap With a piston motion, the tapered 
surface formed internally at the edge abuts against the 
abutment of the cap, thereby elastically Widening the edge of 
the shaft through slits. This structure absorbs shock and 
prevents the generation of striking sound. 

BRIEF DESCRIPTION OF THE 
ACCOMPANYING DRAWINGS 

[0017] The above and further objects and novel features of 
the present invention Will more fully appear from the 
folloWing detailed description When the same is read in 
conjunction With the accompanying draWings, in Which: 

[0018] FIG. 1 is an exploded perspective vieW of an air 
damper according to an embodiment of the present inven 
tion; 

[0019] FIG. 2 is an exploded perspective vieW of the air 
damper shoWing the relationship of a piston, a second 
compression coil spring, a shaft and a string With each other; 
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[0020] FIGS. 3A, 3B, 3C and 3D are explanatory views of 
the air damper showing the attachment of the piston to the 
shaft via the string; 

[0021] FIG. 4 is a perspective vieW showing the 
assembled damper in its entirety; 

[0022] FIG. 5A is a sectional vieW shoWing the assembled 
damper in its entirety; 

[0023] FIG. 5B is a sectional vieW shoWing the relation 
ship betWeen the piston and the shaft in FIG. 5A; 

[0024] FIG. 6 is a sectional vieW shoWing the state Where 
a longer tubular body of the shaft abuts against a guide Wall 
of a guide cap; 

[0025] FIG. 7A is a sectional vieW shoWing the state 
Where the second compression coil spring is compressed; 

[0026] FIG. 7B is a sectional vieW shoWing the relation 
ship betWeen the piston and the shaft in FIG. 7A; and 

[0027] FIG. 8 is an enlarged explanatory vieW shoWing 
the state Where an edge of the longer tubular body of the 
shaft abuts against an edge of the guide Wall of the guide 
cap. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0028] With reference to the accompanying draWings, a 
preferred embodiment of the present invention Will be 
described beloW. 

[0029] As shoWn in FIGS. 1 and 5, an air damper accord 
ing to the embodiment comprises a tubular cylinder 1 With 
opposite ends open, a piston 2 movable in the cylinder 1, an 
end cap 5 With a valve 4 opened/closed for a through hole 
3 provided at a ?rst end of the cylinder 1, a guide cap 6 
guiding at a second end of the cylinder 1 a motion of a string 
8 that is described later, a ?rst compression coil spring 7 of 
a larger diameter that is interposed betWeen the guide cap 6 
and the piston 2 in the cylinder 1 to resiliently bias the piston 
2 in the direction of the ?rst end of the cylinder 1, and the 
string 8 transferring a dampening effect With a motion of the 
piston 2 to an openable object such as a glove box. 

[0030] As shoWn in FIG. 2, the air damper of the present 
embodiment further comprises a shaft 9 With an annular 
?ange 10 that is slidably ?tted into the piston 2 in the 
cylinder 1, and a second compression coil spring 12 of a 
smaller diameter interposed betWeen the annular ?ange 10 
of the shaft 9 and the piston 2 inside the ?rst compression 
coil spring 7. 

[0031] More speci?cally, the piston 2 has a holloW body 
With an opening opposed to the shaft 9, a hook groove 13 as 
a J-shaped hook for hooking a base loop 8a of the string 8 
in the vicinity of the opening, and an ori?ce 14 for providing 
an air passage through its bottom Wall. The shaft 9 has 
tubular bodies 9a and 9b Which sandWiches the annular 
?ange 10 therebetWeen. Each of the tubular bodies 9a and 9b 
has a pair of slits 11 opposing to each other in the longitu 
dinal direction. The second compression coil spring 12 is 
?tted onto the shorter tubular body 9a. Atapered surface 15 
is formed internally at the edge of the longer tubular body 
9b. 
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[0032] NoW With reference to FIGS. 3A to 3D, the assem 
bly of the piston 2, the second compression coil spring 12, 
and the shaft 9 Will be described. 

[0033] First, the base loop 8a of the string 8 is hooked on 
the hook groove 13 of the piston 2 and draWn through the 
slits 11 formed in the longer tubular body 9b of the shaft 9. 
On the other hand, the second compression coil spring 12 is 
?tted onto the shorter tubular body 9a of the shaft 9. Then 
the top end of the shorter tubular body 9b of the shaft 9 is 
?tted into the holloW body of the piston 2 from its opening 
With clearance therebetWeen. The second compression coil 
spring 12 is thus interposed betWeen the annular ?ange 10 of 
the shaft 9 and the opening end of the piston 2. In this state, 
the base loop 8a of the string 8 is engagingly caught on the 
root of the slits 11 of the longer tubular body 9b of the shaft 
9. Thus there is no fear that the resilient biasing force of the 
second compression coil spring 12 might separate the piston 
2 from the shaft 9. A part of the base loop 8a of the string 
8 hooked on the hook groove 13 of the piston 2 travels 
through the slits 11 of the shorter tubular body 9a of the shaft 
9. Thus there is no obstacle for the shaft 9 to slide into the 
piston 2. 

[0034] The above assembled parts With the ?rst compres 
sion coil spring 7 ?tted on the periphery of the shaft 9 are 
pushed into the cylinder 1 from the second opening end 
thereof. Finally the guide cap 6 is attached to the second 
opening end. FIGS. 4, 5A and 5B shoW the one-Way mode 
air damper assembled easily as described above. In this 
state, as shoWn in FIG. 5B, the top end of the shorter tubular 
body 9a of the shaft 9 is slidably ?tted into the opening of 
the piston 2, and a part of the base loop 8a of the string 8 
faces the slits 11 of the shorter tubular body 9a. 

[0035] When used in a glove box of an automobile, in a 
manner similar to a conventional one not shoWn in the 
?gures, the cylinder 1 is ?xed to an instrument panel side via 
a mounting piece 1a, and a top loop 8b of the string 8 
extending from the guide cap 6 of the cylinder 1 is draWn out 
to be ?xed to a glove box side, Whereby ensuring opening/ 
closing motions of the glove box. 

[0036] In this state, When the glove box is moved in the 
opening direction, the string 8 is accordingly draWn out 
gradually through the guidance of a guide Wall 6a formed on 
the guide cap 6, and the piston 2 moves in the same direction 
While compressing the ?rst compression coil spring 7 
against the resilient biasing force thereof. This results in a 
dampening effect through the How resistance of air passing 
through the ori?ce 14 provided at the piston 2 side, ensuring 
a gradual motion of the glove box into an opening state. As 
shoWn in FIG. 6, With a motion of the piston 2, the shaft 9 
also moves in the same direction While maintaining the 
above-described relationship With the piston 2, and the edge 
of the longer tubular body 9b of the shaft 9 abuts against the 
guide Wall 6a of the guide cap 6. 

[0037] Then, as shoWn in FIGS. 7A and 7B, in addition 
to the compression of the ?rst compression coil spring 7 by 
the piston 2, the second compression coil spring 12 is also 
compressed by the piston 2 against the resilient biasing force 
thereof on the shorter tubular body 9a of the shaft 9. The 
sum total of the resilient biasing forces of both the springs 
7 and 12 eliminates a fear of generation of impulsive sound 
at the time of full opening of the glove box, even When the 
glove box(door) is upsiZed or moves in the opening direction 
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With an geometrical location Where the center of gravity of 
the glove box (door) moves beyond the top dead center of 
the pivot shaft(axis) in a direction to move away from the 
pivot shaft(axis) and even When the moving speed of the 
glove box (door)suddenly increases due to acceleration or an 
increase of angular moment as the glove box moves closer 
to the full opening position. When the second compression 
coil spring 12 is compressed by the piston 2, the top end of 
the shorter tubular body 9a of the shaft 9 slides into the 
holloW body of the piston 2 as shoWn in FIG. 7B. The part 
of the base loop 8a of the string 8 hooked on the hook groove 
13 travels through the slits 11 of the shorter tubular body 9a. 
Thus there is no interference betWeen the shaft 9 and the 
base loop 8a. 

[0038] When the edge of the longer tubular body 9b of the 
shaft 9 abuts against the guide Wall 6a as an abutment of the 
guide cap 6, the tapered surface 15 formed internally at its 
edge elastically abuts against the edge of the guide Wall 6a 
of the guide cap 6. The edge side of the longer tubular body 
9b is elastically Widened via the slits 11. This structure 
absorbs shock and prevents the generation of striking sound. 

[0039] Conversely, When the glove box is moved to the 
closing direction, the piston 2 is forcefully pushed back With 
the string 8 in the direction of the ?rst end of the cylinder 1 
by the resilient biasing force of the ?rst compression coil 
spring 7. The air accumulated in the cylinder 1 is released 
outside from the end cap 5 through the through hole 3 by the 
opened valve 4. Thus the piston 2 sWiftly moves in the 
cylinder 1 to promote the closing motion of the glove box. 
In earlier stages of the pushing back of the piston 2, the 
second compression coil spring 12 also expands, thus the 
resilient biasing forces of both the springs 7 and 12 being 
involved. 

[0040] In this embodiment, the ?rst compression coil 
spring 7 that Works in the full moving range of the piston 2 
has a larger compression amount and a larger compression 
rate than the second compression coil spring 12. As a result, 
the ?rst compression coil spring 7 is likely to buckle When 
being pushed into the cylinder 1. HoWever, the ?rst com 
pression coil spring 7 has a larger diameter to prevent the 
buckling relatively Well. Further the second compression 
coil spring 12 of a smaller diameter is interposed betWeen 
the annular ?ange 10 of the shaft 9 and the piston 2 While 
being ?tted onto the shorter tubular body 9a of the shaft 9, 
thereby being stably supported. 
[0041] The entire contents of Japanese Patent Application 
2000-001197 (?led on Jan. 7, 2000) are incorporated herein 
by reference. 

[0042] Although the invention has been described above 
by reference to certain embodiments of the invention, the 
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invention is not limited to the embodiments described 
above. Modi?cations and variations of the embodiments 
descried above Will occur to those skilled in the art, in light 
of the above teachings. The scope of the invention is de?ned 
With reference to the folloWing claims. 

What is claimed is: 
1. An air damper, comprising: 

a tubular cylinder With a ?rst end and a second end; 

a piston movable in the cylinder in a longitudinal direc 
tion; 

a ?rst coil spring for resiliently biasing the piston in the 
cylinder in the direction of the ?rst end of the cylinder; 

a string to be connected to an openable object so as to 
transfer a dampening effect produced by a motion of the 
piston to the openable object; 

a shaft having a ?ange, the shaft being slidably ?tted into 
the piston in the cylinder; and 

a second coil spring interposed betWeen the ?ange of the 
shaft and the piston and being inside the ?rst coil 
spring, the second coil spring exerting a resilient bias 
ing force at later stages of the motion of the piston in 
the direction of the ?rst end of the tubular cylinder. 

2. An air damper as set forth in claim 1 Wherein, the piston 
has a hook for hooking a base loop of the string. 

3. An air damper as set forth in claim 1 Wherein, the shaft 
comprises a ?rst tubular body and a second tubular body 
betWeen Which the ?ange is sandWiched. 

4. An air damper as set forth in claim 3 Wherein, each of 
the ?rst tubular body and the second tubular body of the 
shaft has a slit for passing the base loop of the string 
therethrough. 

5. An air damper as set forth in claim 1 further compris 
ing: 

a cap attached to the second opening end of the cylinder, 
the cap having an abutment. 

6. An air damper as set forth in claim 5 Wherein, the shaft 
has a tapered surface formed internally at an edge of the 
shaft Wherein the tapered surface abuts against the abutment 
of the cap. 

7. An air damper as set forth in claim 4 further compris 
ing: 

a cap attached to the second opening end of the cylinder, 
the cap having an abutment, 

Wherein the shaft has a tapered surface formed internally 
at an edge of the shaft Wherein the tapered surface abuts 
against the abutment of the cap. 

* * * * * 


