
.... . .. .. ' 

.··- . 

OPTICAL PICK-UP APPARATUS 

BACKGROUMJ OF THS INVENTION 
The present invention relates to an optical. pick-up 

5 apparatus. More specifically, this invention rel.ates to 
an optical pick-up apparatus for recording/reproducing 
information onto/from an optical d.isk, optomagnetic disk, 
etc. 

A conventional optical pick-up apparatus includes 
10 an objective lens for focusing write/X"ead beams onto an 

optical disk. The focused beam is sent onto the surface 
of the optical disk and moved into a tracking diX"&Ction of 
the optical disk. For this control, the objective lens is 
provided in the apparatus in a way that it is movable in 

15 a focusing direction, or a direction along the optical axis 
of the objective lens. The optical lens is also movable 
in a tracking direction orthogonal to the focusing 
direction. 

There are several conventional ways of movably 
20 carrying the objective lens in the optical pick-up 

apparatus, sueh as a spring-tyPe and reciprocating type 
apparatus. Japanese Patent Laid-Open No. 63-104227 
discloses an optical pick-up ~pparatus of four wire-type 
of movably carrying the objective lens in the apparatus 

25 which is advanced compared to those types. 
such an optical pick-up apparatus of four wire-type 

will be described with reference to Figs. 1 and 2. 
In the figures, fixed on a cylindrical movable 

member l are an objective lens 2 and a ba1ancer 3 provided . ~ ' 
30 so as to balance the objective lens 2. The movable member 

l is carried between two pair of upper and lower wires 5. 
Two wires of each pair cross each other and are placed in 
the apparatus: as surrounded by four pillars 4. A focusing 
c9i.l 6 is wound around an outer surf ace of the movable 

35 . member l . · Further, . a tracking coil 7 is wound around a 
l~,,: :~ 9.I' ~[!o;"sfngfrt_t ,af The focusing and tracking 
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coils 6 and 7 generate magnetic flux crossing each other. 
A pair of yokes 8 are provided outside the coils 6 and 7. 
A pair of yokes 9 are inserted into slots formed in the 
movable member l. Each yoke 8 is provided with a magnet 

5 10. 

Control of currents passing through the coil..s 6 and 
7 causes interaction of magnetic flux. generated by these 
coils and magnet 10. This interaction moves the objective 
l.ens 2 in the focusing direction {up and down directions 

10 in Fig. l) and the tracking direction •. 
An optical pick-up apparatus requires severa~ fine 

characteristics to access an optical disk by ·moving an 
objective lens. Such characteristics are access stability 
of the objective lens movably supported by wire springs, 

15 dynamic .balance, shock dumping, wire el.astici ty. servo 
accuracy, etc. 

Several. Japanese Patents or Utility Models disclose 
·optical pick-up apparatuses with better characteristics, 
such as dynamic balance and shock dumping. Among them are: 

20 Japanese Utility Model. Laid-Open No. 3-14721 {four spring 
members fixed on a balancer and an objective lens facing 
the balancer via magnet), Japanese Patent Laid-Open No. 2-
232624 (jelly dwnping material provided at a part holding 
a pin for supporting a lens holder), Japanese Patent Laid-

25 Open No. 3-54736 (silicon rubber filled in a hole of a 
fixed plate) and Japanese Patent Laid-Open No. 3-212826 (a 
dumper case with silicon rubber suspended by a wire). 

30 

Further, there are Japanese Patents or Utility 
Models of optical pick-up apparatuses with uniquely shaped 

. :. ' wires or uniquely suspend~d wires against resonant 
frequencies. Among them are: besides Japanese Utility 
Model Laid-open No. 3-14721, Japanese Patent Laid-Open No. 
60-197942 {V-shaped wires), Japanese Patent Laid-Open No. 
62-137732 (wires crossing each other), Japanese Patent 

~5 Laid-Open No. 63-119029 (wires twisted together), Japanese 
· ~atent Laid-Open No. 63-27118 (wires like a hollow pipe) 

and Ja_panes~ Patent Laid-Open No. 1-243246 (an H-shaped 



-3-

wire hold.1.ng member, two wires being deformed in directions 
orthogonal to each other) . Further, Japanese Patent Laid­
Open No. 3-125336 discloses an optical pick-up apparatus 
with a flexible printed board for. holding wires against a 

5 resonant frequency. 
The optical pick-up apparatuses listed above have 

such drawbacks as follows: 

The dumping mechanism provided on a fixing member 
with v-shaped wiras exhibits low dumping ef feet. This 

10 mechanism requires a balancer but with difficulty in 
adjustment. Provision of a balancer on a location 
separated from a movable member or in a dumper case also 
separated therefrom exhibits low balancing ~£feet and 
causes low productivity. 

l5 The wire suspension mechanism cannot control 
occurrence of free oscillation at the natural frequency or 
control.s it only in a narx"OW range. Further, this 

mechanism has a difficulty in exhibiting different resonant 
frequencies in focusing and tracking. 

20 Usage of wires, such as wires like a hollow pipe, 

increases production cost. The H-shaped wire holding 

member of Japanese Patent Laid-Open No. 1-243246 wh1ch may 
have a. thin member provided close to the wire holding 
member causes low productivity. . Further, this holding 

25 member controls resonant (or natural) frequency only in a 

very narrow range. Because one end of the holding member 
is fixed close to an objective lens. Further, the wires 

are provided parallel to each other. 
Provision of a flexi~le printed board for holding 

30 wires has a difficulty ~n wire attachment to the printed 
board. For example, vertical attachment of suspended wires 
onto the printed board requires the operations: drilling 
small holes in the printed board and inserting the wires 
into the holes. The difficulty lies insertion of the same 

35 length wires at the same time or in order. This causes low 
operationa.bi.11 'ty and hence increases production cost. This 
goes against a strong demand for lower production cost in 
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the pick-up indus~ry with intense cost competition. 
The inventors of the present invention have 

disclosed an optical pick-up apparatus in Japanese Patent 
Application No. 6-34119 to solve those probl.ems. 'l'he 

5 optical pick-up apparatus has such configuration that a 
supporting member made of wire is fixed on a specific 

location and a dumper block is placed close to the 
supporting member. 'I'he apparatus has better dynamic 
balance. shorter access settling time and higher dumping 

10 effect. The access settling time is a period of time in 
which the vibration of an objective lens caused by lateral 
gravitational acceleration generated when the objective 
l.ens is moved in the tracking direction attenuates a 
specific level. 

15 High-speed reproduction has been achieved with the 
improvement of a recording medium, such as CD-ROM, a 

reproducing apparatus, etc. The h1gher the reproduction 
speed, the higher the operation f requ~ncy in focusing and 
tracking. It has been revealed in the inventors' 

20 conventional apparatus that as shown in Fig. 3 resonance 
Rl occurs at a high frequency. While this apparatus 
exhibi·ts preferable frequency characteristics in low and 
intermediate frequency bands at which the apparatus is 
usually operated. This makes longer the access settling 

25 time in a high frequency band. 

SUMMARY OF THE INVENTION 
A purpose of the present invention is to provide an 

optical pick-up apparatus with restriction on occurrence 
30 of re$otiahoe in a high frequency band. 

Another purpose of the present invention is to 
provide an optical pick-up apparatus with better frequency 
characteristics in an intermediate frequency band. 

In order to solve the problems, the present 
35 invention provides an optical pick-up apparatus comprising: 

an objective lens for focusing read/write beams onto e. 
specific position on an optical disk; a movable member on 

.· 
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which the objective lens· is mounted: means for moving the 
movable member to move the objective lens in a direction 

of the optical axis of the objective lens and another 
direction perpendicular to the optical axis direction; and 

5 an elastic member for connecting the objective lens and the 
movable member. 

The optical pick-up apparatus may further comprise: 
a container provided on t~e movable member for containing 
the elastic member and the objective lens in a way that the 

10 elastic member is contained on the bottom of the container 

and the objective lens is located on the elastic member; 

and a protruding member formed in the container by which 

the elastic member is subjected to a predetermined 

thickness. 

15 The elastic modulus of the elastic member may range 
.., 

from 0.5 to 5 kg/cm·. The thickness of the elastic member 

may range from 0.05 to 0.2 mm. The elastic member is made 
of material including epoxy resin adhesive, urethane 

adhesive, or silicon adhesive. 

20 Further, the present invention provides an optical 

"?ick-up appa:ratus comprising: an objective lens for 

focusing read/wr1te beams onto a specific position on an 
optical disk; a movable member on which the objective lens 

is mounted; means far moving the movable member to move the 
25 objective lens in a direction of the optical axis of the 

objective lens and another direction perpendicular to the 
optical axis direction; a balance weight mount provided on 

the movable member so as to face the objective lens; and 

an elastic member for connecting the balance weight and the 

30 

35 

. ~ '· mount. The elastic member may be made . of material 
including silicon adhesive. 

Further, the present invention provide an optical 
pick-up apparatus comprising: an objective lens for 

focusing read/write beams onto a specific position on an 

optical disk; a movable member on which the objective lens 
is mounted: a holding member for swingat>ly holding the 
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movable member by means of suspension wires; means for 
moving the movable member to move the objective lens in a 

direction of the optical axis of the objective lens and 

another direction perpendicular . to the optical ax::Ls 
5 direction; and a dumper provided close to the suspension 

wires, for preventing vibration of the tiMed member from 
occurrence while operation in the optical axis direction 
and the other diraction. The dumper may be made of 

material including silicon rubber. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. l is an exploded view of a conventional 

optical pick-up apparatus; 

Fig. 2 is a top view of the conventional apparatus 
15 shown in Fig. l; 

Fig. 3 is a graph representing the amplitude­

freguency characteristics of another conventional optical 
pick-up apparatus disclosed by the inventor of the present 
invention: 

20 Fig. 4 is a perspective view of suspension base 

attachment of the first pref erred embodiment of an optical 
pick-up apparatus according to the present invention; 

Fig. 5 is a top view of the first preferred 
embodiment; 

25 Fig. 6 is a schematic front view of the apparatus 

shown in Fig. 4: 

Fig. 7 is a fragmentary sectional view of the major 
portions of the apparatus shown in Fig. 5: 

Fig. B is a fragmentary enlarged view of the view 
30 shown in,~ig. 7; 

Fig. 9 shows a modification of the major portions 
shown in Fig. 7; 

Fig. 10 is a graph representing the amplitude­
frequency characteristics of the first preferred 

35 embodiment; 
Fig. ll is an enlarged top view of major portions 

of the second pref erred embodiment of an optical pick-up 



-7-

apparatus according to the present invention; 
Fig. 12 is a sectional·. view of the view along the 

line A - A in Fig. ll: 

Fig. 13 shows a modificat.:i.on of the portions shown 
5 in Fig. 12; 

Figs. 14A . and 14B are graphs 'representing the 
output- and phase-frequency characteristics, respectively, 

of a conventional apparatus; 

Figs. lSA and lSB a:re graphs representing the 
10 output- and phase-frequency characteristics, respectively~ 

of the second preferred embodiment; 

Fig. 16 is an eniarged top view of major portions 
of the third preferred embodiment of an optical pick-up 

apparatus according to the present invention; 
15 Fig. 17 shows a modification of the container shown 

in Fig. 16: 

Figs. l8A and lSB are graphs representing another 

output- and phase-frequency characteristics, respectively. 

0£ the conventional. apparatus; and 
20 Figs. 19A and l 9B are graphs representing the 

25 

output- and phase-frequency characteristics, respectively, 
of the third prefe~red embodiment. 

OETAIL£D DESCRIPTION OF PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will. 

be described with reference to the attached drawings. 
AS shown in Fig. 4, an optical pick-up apparatus as 

the first preferred embodiment includes a f iked base plate 
ll with a range l2 that stands out from an edge of the · 

30 base pla~e ll. A suspension base 14 is attached to the 
range 12 e.t the center inner surface of the suspension base 
14. A fixing plate 13 is further attached· to the 
suspension base 14. The fixing plate 13 and the suspension 
base 14 are fixed to the range 12 by a screw 22 with a 

35 washer w. The range 12 and fixing plate 13 consist of a 
fixing member 15. 

The suspension base 14 has empty spaces 17a and 17b 



---------------:~~---,,. 
···":f_.,. 

- C' 

-s-

as shown in Fig. 5. The empty spaces are formed at the 

edge of the suspension base 14 connected to the fixing 

plate 13 except at the middle portion of the edge. 

Further, the empty spaces l7a and 17b are slightly distant 
5 from the fixing plate 13. The empty spaces are 

respectively filled with dumpers lBa and l8b mada of gel 

or rubber stable against temperature fluctuation. High 
dumping effect can be achieved by connecting ~e fixing 

piate 13 and ~uspension base 14 through the dump~~s 18a and 
10 lBb. 

Suspension wires 20a and 20b (totally four wires 

not shown though) are fixed on the fixing plate 13 as shown 

Fig. 5. One pair of the upper wire 20a and a lower wire 
2oc are laterally extended to hold a moving member 40 at 

15 ends of the wires as shown in Fig. 6. The moving member 
40 is held by the flexible four suspension wires and can 

be moved by a slight force given at the ends of the wires. 
The wires 20a and 20b are provided to shape a cap1 tal 

letter "V" towards the fixing plate 13 as shown in Fig. 5. 

20 The suspension base 14 and moving membe~ 40 have grooves 

21a and 2lb through which the wires 2la and 2lb pass, 

:respectively. 
The moving member 40 has, as shown in Fig. S, a 

lens holder 24 for holding the objective lens 23. Further, 
25 the moving member 40 has a holder plate 25 made 0£ a 

printed board, for example, to which the ends of the wires 

20a and 20b are connected at the positions close to the 
cente:z: of the holder pl.ate 25. These positions are located 

so as to face the objective lens 23 over the imaginary 

30 wire-crosking point o on the moving member 40. The point 

O is the point at which the upper wires 20a and 20b (and 
the lower wires) cross each other when extended. 

A pair of ring focusing coils 26a and 26b are 
provided symmetrically with the point O as the center on 

35 an imaginary line on the lens holder 24. The imaginary 
1ine is so placed that it is perpendicular to another 
imaginary line passing through the objective lens 23, the 
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point O and the fixing plate 13. A pa~r of tracking coils 
27a and Z7b are provided at the respective side faces of 
the focusing coils 26a and 26b. Two pairs of yokes 28a and 
2Bb, and 28c and 28d stand from the base plate 11. Each 

5 yoke pair is provided such that the yokes stand inside and 
outside of the ring focusing coil so · as to have the 
focusing and tracking coils placed therebetween. The yokes 
28a and 28c are provided with magnets 29a and 29b, 
respectively. 

10 In this configuration, control of a current .flowing 
through the focusing coils moves the lens holder 24 in the 
direction. depicted by the arrow X in Fig. 6, due to 

magnetic flux interaction. The direction X is the focusing 
direction, or the optical axis direction of the objective 

15 lens 23. Further, control of a current flowing through the 
tracking coils moves the lens holder 24 in the direction 

depicted by the arrow Y in Fig. 5. The direction Y is the 

tracking direction perpendicular to the focusing.direction 

x of the optical disk o. 
20 A port.ion 30 on the moving member 40 as shcitm in 

Fig. 5 functions a dumper block. The portion 30 and the 

objective lens 23 are separated from the point O by the 

same distance. The grooves 2la and 2lh are formed to carry 

the respective suspension wires 20a and 20b placed therein 

25 sci as to a~oid interference with the dumper block 30. A 
subsidiary balancer 3l of mass-adjusted is provided 1n the 

center of the dumper block 30 to keep right and left mass 

balance in Fig. S • As shown in Fig. 6, turning a bar screw 
32 slides the fixing member l5 in its longitudinal 

30 direction; or the radius dire.ction the disk o. 
The apparatus of the first pref erred embodiment 

employs a unique configuration for containing the objective 
lens 23 ·to restJ:ict occurrer.ce of resonance in a high 

frequency band. As shown in Figs. 7 and 8, a concave l-ens 
35 container 34 is formed 1n a fixing section 33 of the lens 

hol.der 24 to ho1d the objective lens 23. The lens 

container 34 has· a through hole 35 at its center that goes 
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through downwards. 'l'he through hole 35 is shaped reverse­
conical at its upper end. A ring boss 36 with a height Ll 
is formed on the bottom of the lens conta:Lner 34 and at the 
periphery of the upper opening of the through hole 35. 

The objective lens 23 is stuck firmly into the lens 
container 34 with an adhesive applied in the bottom of the 
container 34 or on the lower surface of the objective lens 
23. With the adhesive, an elastic member layer 37 is 

placed in the fixing section 33. The adhesive is made of 
10 substance with an adequate.elastic modulus, such.as epoxy 

resin. The elastic layer 37 of such an adhes;ve restricts 
occurrence of resonance in a high frequency band. 

The elastic modulus for restricting the occurrence 
. .., 

of such resonance preferably ranges from 0.5 to 5 kg/cm~. 
15 For further restriction on the resonance, it is preferable 

to have the elastic layer 37 with thickness ranging from 
0.05 to 0.2mm. This thickness (height) can be the same 
height Ll of the boss 36 on the bottom of the lens 
container 34 by pressing the objective lens 23 downwardly 

20 when fixing the lens 23 in the container 34.. A desired 
thickness of the elastic member layer 37 can be obtained 
by having the b9ss 36 with an adequate thickness Ll. 

When fixing the objective lens 23, an excess of the 
epo~y resin adhesive is not flown into fixing section 33. 

25 An accurate th~ckness of the elastic layer 37 thus can be 
obtained. The boss 36 can be obtained by molding. The 
elastic layer 37 can be made of an urethane adhesive, a 
silicon adhesive, etc., besides the epoxy resin adhesive. 

30 

35 

When the elastic layer 37 1s not required to be so 
. :. ' 

accurate in thickness, a lens container 34a without a boss 
may ba formed as shown in Fig. 9. In this case, an epoxy 
resin adhesi~e is applied in the bottom of the container 
34a or on the lowe~ surface of the objective lens 23 to 
have the elastic layer 37. 

When the optical pick-up apparatus as configured 
above operates, the lens holder 24 moves in the focusing 
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(optical axis) and tracking directions to access the disk 
D. This motion is in response to currents flowing through 

the focussing and· tracking coils. In this access 

operation,_an excess of rotation can be greatly restricted 
5 by means of the dumper block 30 and the subsidiary ba.lanc::er 

31 that keep mass balance in right and' left in Fig. 5. 

This improves dynamic balance in both the focusing ( optical 

axis } and tracking directions and shortens the access 
settl~ng. t1me. Further, connection of the fixing plate 13 

10 and suspension base 14 via the dumpers lSa and 18b 

restX'icts resonance while operating to greatly achieve high 
dumping effect. 

In the first preferred embodiment, the objective 
lens 23 is attached to the lens holder 24 via the elastic 

15 layer 37 made of epoxy resin exhibiting dumping effect in 

a high frequency band. This arrangement restricts 

occurrence of resonance when accessing in .the h~gh 

frequency band to control quality factors (Q-factor) of 
electric components used in the optical pick-up apparatus. 

20 Provision of the boss 36 on the bottom of the lens 

container 34 provides the elastic layer 37 with an 
accurate and adequate thickness Ll to greatly restrict the 
resonance. 

Figure 10 shows the amplitude-frequency 

25 characteristics (solid line) of the first embodiment. In 
a conventional apparatus, a resonance peak Rl (dot line in 

Fig. 10) occurs in a high frequency band. Contrast to 

this. the first embodiment provides the elastic layer 37 

that cancels such a resonance peak to have the gentle 

30 characteristics curve (solid line) as shown. 

The elastic layer 37 ca.n be a. thin disk elastic 
iayer made of rubber, resin, etc., besides the adhesive 
explained above. Such a disk elastic layer can be provided 
at the lower part of the objective lens or the· bottom of 

35 the lens conta~ner. 
Next1 the second preferred embodiment which will be 

explained below provides a balance weight elastically fixed 
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on a movable member to restrict ·resonance in a high 

frequency band. The balance weight is provided instead of 

the elastic layer of the first embodiment. 

In the second embodiment, a · balance weight 
5 container 45 is proVided at the edge of a movable member 

40 facing a fixing member 15, as shown· in Fig. ll. A 

concave is formed in the balance weight container with thi.n 

bottom as shown in Fig. 12. Further, the balance weight 

container 45 is formed like a trapezoid at its top. Also, 
lO in Fig. ll, the container 45 is provided with four spacers 

46 close to its corners. The spacers are actuall.y provided 
in the bottom 45A of the balance weight container 45 as 

shown in Fig. 12. Each spacer has a tiny area and is very 

thin, such as 50 µm. 

15 A trapezoidal balance weight 47 is placed over the . 
four spacers 46. The balance weight 47 is a bit smaller 

than the bottom of the container 4SA in area and weighs 

about 100 mg. The balance weight 47 is so placed in the 

concave that it does not touch the inner side faces of the 

20 container 45. 

As shown in Fig. 12, there is a space between the 

lower surface of the balance weight 47 and the bottom 45A. 
The space is filled with an elastic connector 48 made of 

silicon adhesive to elastically fix the balance weight 47. 
25 This is the same situation as the case in which the balance 

weight 47 is placed on a thin elastic layer. 

30 

In stead of the elastic connector 48 1 elastic 

connectors 48a and 48b, as shown in Fig. 13, can be 

inserted between the balance weight 47 and the inner side 
. ' faces of' the container 45 to elastically fix the weight 47. 

As described above, the balance weight 47 is so 
fixed in the container 45 via the elastic connector 48 (or 
the connectors 48a and 48b) that the weight 47 is slightly 
attached to the spacers 46. These arrangements can greatly 

35 restrict occurrence of resonance, particularly in a high 
frequency band, whi.le the optical pick-up apparatus is 
operating. This makes possible high-speed access to an 
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optical disk . 

. Such resonance restriction effect will be explained 
with reference to Figs. l4A to lSB. Figs. _14A and l4B show 
the frequency-output and the frequency-phase 

5 characteristics, respectively, in the focusing direction 
in the conventional apparatus {Japanese· Patent Application 
No. 6-34119). Figs. 15A and l5B show the frequency-output 
and the frequency-phase characteristics, respectively, in 
the second preferred embodiment. 

10 In the conventiona.l apparatus, the frequency-output 
characteristics gets worse· in the high frequency band 
because the resonance Pl appears around 13kHz as shown in 
Fig. 14A. Further, the phase curve steeply varies around 
13kHz as shown in Fig. 14B to get worse in the high 

15 frequency band. 

Contrary to this, the second embodiment does not 
exhibit such resonance around 13kHz as shown in Fig. l5A. 
This great.ly improve the frequency-output characteristics 
in· the high frequency band. This improvement is also shown 

20 in Fig. lSB. 
As shown in Figs. 12 and 13, the balance weight 

container 45 and the spacers 46 are provided as different 
parts in the second embodiment. The spacers 46 may be 
molded on the bottom of the container 45 when molding the 

25 movab.le member 40 with material, such as carbonate. The 
balance Tlleight 4 7 is fixed in the container 45 via the 
spacers 46. This stabilizes the balance weight 47 in the 
container 45. The spacers 46 further may be shaped as it 
has a curved top, like a boss. This makes smaller the 

30 lower suT~ace area of the balance weight 47 to touch the 
spacers 46. The balance weight 47 further may be mol.ded 
with the spacers 46 as protrusions from the lower surface 
of the weight 47. 

As described above, what is required in the second 
35 embodiment is that the balance weight 47 is partially fixed 

in the container 45 w1th the elastic connector 48 and via 
the spacers 46. suppose that the balance weight 4 7 is 
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directiy attached to the bottom of the container45 without 
the spacers 46. This increases the lower surface area of 
the weight 47 and hence sufficient dumping effect for 

restricting resonance cannot be expected. 
The first and second preferred embodiments are 

especially for restricting the occurrence oi resonance in 

the high frequency band. The third embodiment below is, 
in addition· to that, for restricting the occurrence of 

resonance in an inte%'1'1\edia.te frequency band. This is 

10 achieved by improvement of providing a dumper between a 

fixing plate and a suspension base. 
The third pr~ferred embodiment accord.ing to the 

present invention will pe explained with reference to Figs. 
16 to l9B. 

15 As shown in Fig. 16. a suspension base 14 is fixed 
between a attaching plate 12 and a fixing plate 13 through 

a screw 22 at the center of the base l4. The·suspension 

base 14 is so shaped that it is extended right and left (up 
and down directions in the figure). The base 14 is furthe:r: 

20 shaped to have arms l4a and 14b separated from each other 
by a distance slightly more than the distance between arms 

of the fixing plate 13. The fixing plate 13 is roughly 
squared at its ·both · ends to which adhered are ends of 
suspension ~ires 20a and 20b. The wires 20a and 20b hold 

25 a movable member 40 so that it can swing. 
Each of the arms 14a and l4b is formed a square 

container 50 at its end. The conta.1.ner 50 encloses one of 
the square ends of the f .ixing plate 13 in at least two 
directions. One direction is that the movable member 40 

30 is locateB in this direction (right and left in Fig. 16). 

The other direction is orthogonal to the former direction. 
The suspension base 14 and the fixing plate 13 are 

so arranged that the inner square faces of each container 
50 and the square faces of one end of the plate 13 are 

35 separated by a distance L4, such as 0.3 mm. Inserted into 
spaces therebetween are elastic and sticky two dumper pairs 
made of substance, such as silicon rubber.· Each pair has 
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dumpers Sla and Slb. 

As shown in Fig. 16, each dumper Sla is located 
between the si.de face of each container 50 and the side 
face of one end of the fixing plate 13. These side ~aces 

5 face each other in the direction of the movable member 40 
(right and left in the figure) . Each dumper 5lb is located 
in the direction orthogonal to this direction. The dumpers 
Sla dump the compressing force (or vibration) applied in 
the direction of the movable member 40. While, the dumpers 

10 5lb dump the twisting force, or shearing force applied to 
the fixing plate 13 and the suspension base 14. By the 
dumpers 5la and Slb, the occurrence of resonance 
particularly in an intermediate frequency band is greatly 
restricted. This makes possible high-speed access to the 

15 optical disk. '.r'urther, the fixing plate 13 and the 

suspension base 14 are well fixed to each other by the 
dumpers Sla and Slb. One pair of dumpers 51a and 5lb are 
not necessar.tly to be separated. They may be formed in one 
du!Qper like the dumper 18a or 18b as shown in Fig. S. This 

20 arrangement also well restricts the occurrence of resonance 

in the intermediate frequency band. 
Such resonance restriction effect will be explained 

with reference to Figs. lBA to l9B. Figs. lSA and lSB show 

the frequency-output and the frequency-phase 
25 characteristics, respectively, in the tracking direction 

in the conventional apparatus (Japanese Patent Application 
No. 6-34119). Figs. l9A and l9B show the frequency-output 
and the frequency-phase characteristics, respectively, in 
the third preferred embodiment. 

30 ·1n the conventional apparatus, the frequency-output 
characteristics gets worse in the intermediate frequency 
band because resonance appears three times at points P2 at 
frequencies of 220 to 1000 kHz a5 shown in Fig. lBA. 

Further, the phase curve steeply varies at three points P3 

35 as shown in Fig. 185 to get worse in the intermediate 
~requency :band. 

Contrary to this, the third embodiment does not 



-16-

exhibit such resonance at the frequencies of 220 to 1000 

JcHz as shown in Fig. l 9A. Further, there is only one phase 
variation at a point P4 with no other variations as shown 
in Fig. l 9B. It is revealed that the frequency-output and 

5 -phase characteristics are greatly improved in the 

intermedia.te frequency band. 
In the third embodiment, both ends of the fi~ing 

plate 13 and each container SO of the suspension base 14 

are square-shaped. They may be formed in another shape if 

10 such arrangement can absorb the forces applied in the two 
orthogonal directions. Figure 17 shows another arrangement 

with a fixing member 13a and a suspension base 140. The 
fixing member 13a has an end with a curved surf ace. An arm 
14c of the suspension base 140 has a container 50a with a 

15 curved surface. A long, narrow dumper 51 is inserted in 

the space between the ends of the fixing member 13a and the 
container soa. 

20 

25 

30 

The arrangements of the first to third embodiments 
can be combined.to have the advantages described above. 

Further, as described above, each preferred 
embodiment has the following advantage: 

The first embodiment has the arrangement in which 
the elastic member is provided at the lower sur£ace of the 
objective lens. This restricts the occurrence of resonance 
in the high frequency band. This arrangement thus achieves 
high-speed access and shorter access settling time. 

The second embodiment has the arrangement in which 
the movable member is provided with the balance weight and 
the elastic connector. This arrangement also restricts the 

. . ' occurrence of resonance in the high frequency band and 
hence achieves high-speed access. 

The third embodiment has the arrangement in which 

the sticky dumpers are provided between both ends of the 
fixing plate and both ends of the suspension base. These 

35 dumpers absorb the forces appl~ed at least two orthogonal 
directions. Th~s arrangement restricts the occurrence of 
resonance particularly in the intermediate fraquency band 
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and hence achieves high-speed access • 

. ~- ' 
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WHAT IS CLAIMED IS: 

l. An optical pick-up apparatus comprising: 

an objective lens for focueing read/write beams 
onto a specific position on an optical disk; 

a movabl.e member on Wh.ich the objective lens is 

mountedr 

means for moving the movable member to move the 

objective lens in a direction of the optical axis of the 
objective lens and another direction perpendicular to the 
optical axis direction; and 

an elastic member for connecting the objective lens 
and the movable member. 

2. An optical pick-up apparatus according to claim l 

further comprising: 

a container provided on the movable member for 

containing the elastic member and the objective lens in a 
way that the elastic member is contained on.the bottom of 

the container and the objective lens is located en the 

elastic member; and 

a pl:"otruding member formed in the container .by 

which tha elastic member is subjected to a predetermined 
thickness. · 

3. An optical pick-up apparatus according to claim 1, 

wherein elastic modul.us of the elastic member ranges from 

0.5 to 5 kg/cm2 • 

. ':. ' 
4. An optical pick-up apparatus according to cl.aim l, 
wherein tha thickness of the elastic member ranges from 
a.as to 0.2 mm. 

5. An optical pick-up apparatus according to claim l, 
wherein the elastic member is made of material including 
epoxy resin adhesive. 
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6. . An optical pick-up apparatus according to claim l; 

wherein the elastic member is made of material including 
urethane adhesive. 

7. An optical pick-up apparatus according to claim l, 
wherein the elastic member is made of material including 
silicon adhesive. 

8. An optical pick-up apparatus comprising: 
an objective lens for focusing read/write beams 

onto a specific position on an optical disk; 
a movable member on which the objective lens is 

mounted; 
means for moving the movable.~member to move the 

objective lens in a direction of the optical axis of the 
objective lens and another direction perpendicular to the 
optical axis direction; ane 

a1. balance weight mount provided on the movable 
member so as to face the objective lens; anc 

an elastic member fo:r connecting the balance weight 

and the mount. 

9. An optical pick-up apparatus according to claim B, 
wherein the elastic member is made of material including 
silicon adhesive. 

10. An optical pick-up apparatus comprising: 
an objective lens. for focusing read/write beams 

onto a specific position on an optical disk~ 

a movable member on which the objective lens is 
mounted; 

a holding member for swingably holding the movable 
member by means of suspension wires; 

means for moving the movable member to move the 

objective iens in a direction of the optieal axis of the 
objective lens and another direction perpendicular to the 



11111111111111111111111111 1111 
* C L M S * 

-20-

optical axis direction; and 

a dumper provided c1ose to the suspension wires, 

for preventing vibration of the fi~ed member from 

occurrence while operation in the optical axis direction 

and the other direction. 

ll. An optical pick-up apparatus according to claim 10, 

wherein the dumper is made of material including silicon 

rubber. 


