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(57) ABSTRACT 
A friction damper includes: a hollow cylindrical member 
With a bottom; a movable member disposed in said holloW 
cylindrical member in such a manner as to be movable in an 
axial direction of said holloW cylindrical member but 
immovable about an axis of said holloW cylindrical member; 
a coil spring disposed betWeen said movable member and 
the bottom of said holloW cylindrical member, one end of 
said coil spring abutting against the bottom of said holloW 
cylindrical member and another end thereof abutting against 
said movable member; a rotating member disposed in said 
holloW cylindrical member in such a manner as to oppose 
said movable member and to be relatively rotatable about 
the axis of said holloW cylindrical member; and a friction 
ally-resisting-force generating mechanism for generating a 
frictionally resisting force to the relative rotation of said 
rotating member With respect to said holloW cylindrical 
member, and for causing said movable member to move 
aWay from said rotating member in the axial direction 
against the resiliency of said coil spring and to approach the 
bottom of said holloW cylindrical member so as to increase 
the spring force of said coil spring, thereby increasing the 
frictionally resisting force. 
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FRICTION DAMPER AND PEDAL DEVICE FOR 
VEHICLE HAVING THE FRICTION DAMPER 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a friction damper, 
and more particularly to a friction damper suitable for 
imparting an appropriate brake to an accelerator pedal, a 
brake pedal, a clutch pedal, or the like of a vehicle and a 
pedal device having the friction damper. 

[0003] 2. Description of the Related Art 

[0004] Pedal devices, including an accelerator pedal, a 
brake pedal, a clutch pedal, and the like of a vehicle, are each 
comprised of a pedal disposed at an upper-limit position at 
Which the pedal can be pressed doWn as Well as an urging 
means consisting of a coil spring for urging the pedal in a 
direction in Which the pedal returns to its upper-limit posi 
tion When the pedal Was pressed doWn. 

[0005] In the case of the pedal device including an accel 
erator pedal, for example, as the accelerator pedal is pressed 
doWn, a throttle is opened or closed in the case of a gasoline 
engine, and a fuel injector is actuated in the case of a diesel 
engine. Conventionally, to open or close the throttle or 
actuate the fuel injector, the accelerator pedal and the throttle 
or the accelerator pedal and the fuel injector are linked 
together by an accelerator Wire cable, and the accelerator 
pedal is adapted to pull the accelerator Wire cable as it is 
pressed doWn. 

[0006] Accordingly, When the accelerator pedal is pressed 
doWn, a reaction force (resisting force) of a value in Which 
the resilient reaction force of the coil spring and the tensile 
reaction force of the accelerator Wire cable are added 
together is applied to the accelerator pedal. 

[0007] MeanWhile, ?ne control of fuel injection for the 
automotive engine is required for the purposes of loW fuel 
consumption of vehicles and reduction of carbon dioxide, 
and electronic control of fuel injection such as the regulation 
of the throttle valve opening based on the pressing doWn of 
the accelerator pedal has been put to practical use. 

[0008] In vehicles in Which fuel injection of the engine is 
effected by electronic control, the accelerator Wire cable 
arranged betWeen the accelerator pedal and the throttle valve 
is normally omitted. With the vehicles Without the accelera 
tor Wire cables, hoWever, the reaction force With respect to 
the pedal pressing force differs in comparison With vehicles 
With the accelerator Wire cables, and if a general driver Who 
is accustomed to driving a vehicle With the accelerator Wire 
cable drives the vehicle Without the accelerator Wire cable, 
there is a possibility of excessively pressing doWn on the 
accelerator, thereby consuming fuel more than before. 

[0009] To obtain a large reaction force With respect to the 
pedal pressing force, if the spring force of a return spring for 
returning the pedal arm to the initial position of rotation is 
simply made large, there is a possibility of causing early 
fatigue to the pedal pressing foot due to the large reaction 
force from the return spring during constant traveling. 

[0010] As a countermeasure for overcoming this problem, 
an arrangement has been proposed in Which the pedal arm is 
linked to one end of a dummy cable passed through a ?xed 
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helical pipe, the other end of the dummy cable being 
terminated via a coil spring, to ensure that a reaction force 
exhibiting a hysteresis characteristic With respect to the 
pedal pressing force, Which is similar to the conventional 
case in Which the accelerator Wire cable is provided, can be 
obtained by the dummy cable. HoWever, since this counter 
measure using the dummy cable requires a relatively large 
space for installing the dummy cable, this countermeasure 
can be adopted only in vehicles of large vehicle types, such 
as trucks and RVs, in Which there is sufficient leeWay in 
space. In addition, since various factors are involved, the 
adjustment of reaction force by using the dummy cable is 
relatively dif?cult, and there is a possibility of increasing the 
cost in order to set the reaction force to a desired value. 
Furthermore, although, in order to obtain the hysteresis 
characteristic, a metallic dummy cable is alloWed to slide 
Within the inner surface of a resin sheathing of the pipe so 
as to produce sliding resistance betWeen the metallic dummy 
cable and the inner surface of the resin sheathing of the pipe, 
there is a possibility that a large change in the characteristic 
can occur due to the Wear caused by this sliding over a long 
period of use. 

[0011] The above-described problem occurs not only in 
the accelerator pedals, but can also occur in cases Where 
appropriate rotational resistance is produced by using the 
above-described dummy cable or the like in brake pedals or 
clutch pedals, for example. 

SUMMARY OF THE INVENTION 

[0012] The present invention has been devised in vieW of 
the above-described circumstances, and it is an object of the 
present invention to provide a pedal device Which makes it 
possible to simply set the hysteresis characteristic concern 
ing the reaction force acting on the pedal to a desired value 
Without using the accelerator Wire cable and the dummy 
cable, as Well as a friction damper suitable for use in the 
pedal device. 

[0013] Another object of the present invention is to pro 
vide a pedal device Which is capable of obtaining an 
appropriate reaction force With respect to the pedal pressing 
force, is capable of being installed compactly in comparison 
With the dummy cable, makes it possible to effect very 
simply the adjustment of reaction force having a hysteresis 
characteristic, and exhibits a small change in the character 
istic, as Well as a friction damper suitable for use in the pedal 
device. 

[0014] Still another object of the present invention is to 
provide a friction damper Which is capable of varying the 
magnitude of reaction force, and a pedal device using the 
friction damper. 

[0015] A further object of the present invention is to 
provide a friction damper Which is capable of varying the 
value of a resisting torque in correspondence With relative 
rotational displacement, and a pedal device using the friction 
damper. 

[0016] To attain the above objects, in accordance With a 
?rst aspect of the present invention, there is provided a 
damper comprising: a holloW cylindrical member With a 
bottom; a movable member disposed in the holloW cylin 
drical member in such a manner as to be movable in an axial 
direction of the holloW cylindrical member but immovable 
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about an axis of the hollow cylindrical member; a spring 
means disposed betWeen the movable member and the 
bottom of the holloW cylindrical member, one end of the 
spring means abutting against the bottom of the holloW 
cylindrical member and another end thereof abutting against 
the movable member; a rotating member disposed in the 
holloW cylindrical member in such a manner as to oppose 
the movable member and to be relatively rotatable about the 
axis of the holloW cylindrical member; and a frictionally 
resisting-force generating means for generating a friction 
ally resisting force to the relative rotation of the rotating 
member With respect to the holloW cylindrical member, and 
for causing the movable member to move aWay from the 
rotating member in the axial direction against the resiliency 
of the spring means and to approach the bottom of the 
holloW cylindrical member so as to increase the spring force 
of the spring means, thereby increasing the frictionally 
resisting force. 

[0017] Furthermore, to attain the above objects, in accor 
dance With a second aspect of the present invention, there is 
provided a friction damper comprising: an inner member 
extending like a shaft; a tubular outer member disposed 
coaxially With the inner member and on an outer side of the 
inner member; a frictionally engaging means provided in an 
annular space on a radially outWard side of the inner member 
and on a radially inWard side of the outer member; a resilient 
means provided in the annular space; an urging-force vary 
ing means provided in the annular space, Wherein the 
frictionally engaging means has a ?rst portion Which rotates 
integrally With the inner member and a second portion Which 
rotates integrally With the outer member and is provided in 
such a manner as to be capable of coming into contact With 
the ?rst portion in the axial direction, Wherein the resilient 
means is arranged to urge the ?rst portion and the second 
portion in a direction in Which the ?rst portion and the 
second portion are brought into contact With each other and 
are pressed against each other, and Wherein the urging-force 
varying means is arranged to make variable an urging force 
of the resilient means in correspondence With a relative 
rotational displacement of the inner member and the outer 
member. 

[0018] In accordance With the friction damper according 
to the second aspect of the invention, When a relative 
rotational displacement occurs betWeen the inner member 
and the outer member, the urging force of the resilient means 
for pressing the ?rst portion and the second portion against 
each other is varied by the urging-force varying means. 

[0019] In the friction damper in accordance With a third 
aspect of the invention, in the friction damper according to 
the second aspect, a shaft inserting hole extending in the 
axial direction is penetratingly formed in a center of the 
inner member. 

[0020] In the friction damper in accordance With a fourth 
aspect of the invention, in the friction damper according to 
the second or third aspect, a ?ange portion projecting 
radially outWard is formed at an axial end of the inner 
member, and the ?rst portion is formed by the ?ange portion. 

[0021] In the friction damper in accordance With a ?fth 
aspect of the invention, in the friction damper according to 
any one of the second to fourth aspects, a friction plate 
Which rotates integrally With the inner member is provided 
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in the annular space in such a manner as to be movable in 
the axial direction, and the ?rst portion is formed by the 
friction plate. 

[0022] In the friction damper in accordance With a sixth 
aspect of the invention, in the friction damper according to 
any one of the second to ?fth aspects, the outer member has 
a holloW cylindrical portion, a longitudinal end of the holloW 
cylindrical portion is formed as an open end Which is open, 
a ?ange portion projecting radially inWard is formed at 
another longitudinal end of the holloW cylindrical portion, 
and the second portion is formed by the ?ange portion. 

[0023] In the friction damper in accordance With a seventh 
aspect of the invention, in the friction damper according to 
any one of the second to sixth aspects, a friction plate Which 
rotates integrally With the outer member is provided in the 
annular space in such a manner as to be movable in the axial 
direction, and the second portion is formed by the friction 
plate. 
[0024] In the friction damper in accordance With an eighth 
aspect of the invention, in the friction damper according to 
any one of the second to seventh aspects, the resilient means 
is disposed betWeen the frictionally engaging means and the 
urging-force varying means in the annular space, and the 
urging-force varying means is arranged to change an axially 
extending space for accommodating the resilient means, in 
correspondence With the relative rotational displacement of 
the inner member and the outer member. 

[0025] In the friction damper in accordance With a ninth 
aspect of the invention, in the friction damper according to 
any one of the second to eighth aspects, the urging-force 
varying means is provided With a restricting means for 
restricting the movement of the urging-force varying means 
in a direction aWay from the frictionally engaging means. 

[0026] In the friction damper in accordance With a 10th 
aspect of the invention, in the friction damper according to 
the ninth aspect, the urging-force varying means is provided 
With an annular inner variable member joined integrally to 
the inner member, an annular outer variable member dis 
posed in such a manner as to oppose the inner variable 
member and joined integrally to the outer member, a cam 
portion formed on a surface of the inner variable member 
opposing the outer variable member, and a cam portion 
formed on a surface of the outer variable member opposing 
the inner variable member, the cam portions being arranged 
to change a distance betWeen the inner variable member and 
the outer variable member in the axial direction in corre 
spondence With the relative rotational displacement of the 
inner member and the outer member. 

[0027] In the friction damper in accordance With an 11th 
aspect of the invention, in the friction damper according to 
any one of the second to eighth aspects, the urging-force 
varying means is formed by a variable member Which is 
threadedly joined to one of the inner member and the outer 
member, and is joined to another one of the inner member 
and the outer member in such a manner as to be unrotatable 
but movable in the axial direction. 

[0028] In the friction damper in accordance With a 12th 
aspect of the invention, in the friction damper according to 
any one of the second to 11th aspects, the inner member is 
joined to a rotating shaft in such a manner as to be rotatable 
integrally With the shaft, the outer member is unrotatably 






























