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ABSTRACT 

A vibration-reducing device is provided for high-speed 
rotational body, Wherein a hanging means and a Weight body 
are arranged to transfer the vibration from the reading device 
to the Weight body at designed angular speed. The vibration 
of the reading device and the housing thereof Will be greatly 
reduced to ensure the stability of data accessing. 

L______ 
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VIBRATION-REDUCING DEVICE FOR 
HIGH-SPEED ROTATIONAL BODY 

FIELD OF THE INVENTION 

[0001] The present invention relates to a vibration-reduc 
ing device for high-speed rotational body, more particularly, 
to a vibration-reducing device, by Which the data reading/ 
Writing device such as CDROM has less vibration and better 
data accessing stability. 

BACKGROUND OF THE INVENTION 

[0002] As the accessing speed of CDROM increases, the 
vibration problem due to acentric and high speed rotation 
thereof. As a result, the data accessing s in?uence and the 
user Will feel uncomfortable. Therefore, a vibration-reduc 
ing device is required for the high-speed CDROM. 

[0003] The conventional vibration-reducing device gener 
ally uses elastomer such as rubber or silicon rubber as 
hanging means betWeen a Weight body and the reading 
device to be suppressed vibration. HoWever, the hanging 
means made of such elastomer has large variation in char 
acteristics due to the difficulty in controlling the hardness 
and elastic constant (Young’s modulus) of the elastomer 
materials. Therefore, the vibration-reducing effect is 
degraded and fail to meet the speci?cally-designed require 
ment. Moreover, the mechanical properties of the elastomer, 
such as elastic constant, hardness and damping ratio, are 
highly thermal dependent. The designed parameters of the 
hanging means even has great variation over an ordinary 
environment (5° C. ~u60° C.), thus degrades the vibration 
reducing effect. 

[0004] It is an object of the invention to provide a vibra 
tion-reducing device, Wherein metal Wire or metal plate is 
used to replace the elastomer member as hanging means 
betWeen the Weight body and the reading device. The 
mechanical properties of metal materials have a great simi 
larity over the different batches of product such that metal 
materials are advantageous to use as hanging means betWeen 
the Weight body and the reading device. Moreover, the 
mechanical properties of metal materials are less thermal 
sensitive in ordinary environment (5° C. ~60° C.), thus 
provides enhanced stability. 

[0005] The various objects and advantages of the present 
invention Will be more readily understood from the folloW 
ing detailed description When read in conjunction With the 
appended draWing, in Which: 

BRIEF DESCRIPTION OF DRAWING 

[0006] FIG. 1 shoWs the model of spring-mass system for 
the present invention; 

[0007] FIG. 2 shoWs the relationship betWeen vibrational 
displacement and the angular speed of the optical disk to be 
accessed; 

[0008] 
[0009] FIG. 4 is the perspective vieW of the ?rst embodi 
ment of hanging means in the present invention; 

[0010] FIG. 5 is the perspective vieW of the second 
embodiment of hanging means in the present invention; 

FIG. 3 is the perspective vieW of the invention; 
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[0011] FIG. 6 is the perspective vieW of the third embodi 
ment of hanging means in the present invention; and 

[0012] FIG. 7 is the perspective vieW of the fourth 
embodiment of hanging means in the present invention. 

DETAIL DESCRIPTION OF PREFERRED 
EMBODIMENT 

[0013] As shoWn in FIG. 1, the principle of the vibration 
reducing device of the present invention can be explained 
With reference a model of spring-mass system, Wherein A 
denotes the housing of the reading device, ml the reading 
device, m2 the Weight body, k1, C1 the elastic constant and 
damping constant of the hanging means betWeen the reading 
device and the housing, k2, C2 the elastic constant and 
damping constant of the hanging means betWeen the reading 
device and the Weight body. FO the centrifugal force of the 
reading device and u) the angular speed of the disk. 

[0014] The high-speed CDROM is generally designed to 
operate in constant angular speed and k2/m2 is designed to 
be square of the angular speed, i.e. 

(n2=k2/m2 
[0015] The vibration of the reading device caused by the 
acentric disk Will transfer to the Weight body (m2) at the 
designed angular speed. The vibration of the reading device 
Will be reduced by the transferring action. 

[0016] For sake of explanation, provided that C1=C2=0 
in above hanging means, the vibration X1 of the reading 
device can be expressed as 

X,_,. [Point] 

[0017] Wherein (n112=k1/m1, and (l)222=k2/m2 The vibra 
tion of the reading device is Zero When the angular speed of 
the disk is the designed value, i.e., UJ/(D22=(l)diSk/(l)22=1. FIG. 
2 shoWs the variation of Xlkl/FO With 00/10722 and provided 
that u=m2/m1=0.2 and (n22/(n11=1.0. As shoWn in this ?gure, 
the vibration X1 is very sensitive to 00/0022. The vibration 
reducing effect Will be degraded and the vibration is seri 
ously increased, even W slightly deviates from 0022. In other 
Word, the parameters k2 and m2, should be Well controlled to 
ensure the quantity (n22(=\/k2/m2). The present invention 
uses the fact that metal materials have stable thermal prop 
erties to keep k2 at constant value for mass production. 

[0018] As shoWn in FIG. 3, the present invention com 
prises a reading device, 10 and a Weight body 20, Wherein 
the reading device 10 comprises at least one disk rotating 
means 11 and the Weight body can be any object With 
suf?cient Weight above or under the reading device. The 
present invention is characteriZed in that the conventional 
elastomer is replaced by metal Wire or metal plate to 
function as hanging means betWeen the reading device 10 
and the Weight body 20. The hanging means 30 can be ?xed 
betWeen the reading device 10 and the Weight body 20 by 
screW 40. 

[0019] As shoWn in FIGS. 4 to 6, the hanging means 30 of 
the present invention is made of metal Wire and can be bent 
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to desired shape. Both ends of the hanging means 30 are bent 
to form loop 31 such that the hanging means 30 can be ?xed 
betWeen the reading device 10 and the Weight body 20 by 
screW 40. 

[0020] As shoWn in FIG. 7, the hanging means 30 of the 
present invention is made of metal plate and can be bent to 
desired shape. Both ends of the hanging means 30 are bent 
to on loop 31 such that the hanging means 30 can be ?xed 
betWeen the reading device 10 and the Weight body 20 by 
screW 40. 

[0021] In the present invention, the mechanical properties 
of metal materials have a great similarity over the different 
batches of product such that metal materials are advanta 
geous to use as hanging means betWeen the Weight body and 
the reading device. Moreover, the mechanical properties of 
metal materials are less thermal sensitive in ordinary envi 
ronment (5° C. ~60° C.), thus provides enhanced stability. 

[0022] Although the present invention has been described 
With reference to the preferred embodiment thereof, it Will 
be understood that the invention is not limited to the details 
thereof. Various substitutions and modi?cations have sug 
gested in the foregoing description, and other Will occur to 
those of ordinary skill in the art. Therefore, all such substi 
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tutions and modi?cations are intended to be embraced 
Within the scope of the invention as de?ned in the appended 
claims. 

I claim: 
1. A vibration-reducing device for high-speed rotating 

body, comprising: 

a reading device; 

a Weight body arranged above or under said reading 
device; and 

a hanging device made of metal Wire or metal plate and 
arranged betWeen said reading device and said Weight 
body. 

2. The vibration-reducing device for high-speed rotating 
body as in claim 1, Wherein said hanging means are provided 
With ?xing hole by Which said hanging means can be ?xed 
betWeen said reading device and said Weight body by screW. 

3. The vibration-reducing device for high-speed rotating 
body as in claim 1, Wherein said reading device comprises 
at least one disk rotating means. 

* * * * * 


