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OBJECTIVE LENS DRIVING DEVICE AND OPTICAL DISC APPARATUS 

BACKGROUND OF THE INVENTION 

1. Fjeld of the Invention 

The present invention relates to an objective lens 

driving device. More specifically, the invention relates to 

a technical field of an objective lens driving device that 

performs a focusing adjustment and a tracking adjustment on an 

objective lens by moving a biaxial movable body with respect 

to a recording medium such as an optical disc. 

2. Descrjption of the Related Art 

Optical disc apparatuses capable of recording and/or 

reproducing a signal on and/or from an optical disc are known. 

These optical disc apparatuses are equipped with an objective 

lens driving device that performs a focusing adjustment and a 

tracking adjustment on an objective lens by moving a biaxial 

movable body with respect to a recording medium such as an 

optical disc. 

Fig. 1 shows an example of such a conventional objective 

lens driving device. 

The objective lens driving device a has a biaxial 

movable body b and four magnetic circuits c and d. 

The biaxial movable body b is configured in such a manner -

that a portion e to be supported and a lens holding portion f 

that projects from the portion e in one direction are formed 
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integrally with each other. The central portion of the portion 

e is supported by a support shaft g so as to be slidable in its 

axial direction and rotatable about the axis. Two focusing 

coils h are provided on the outer periphery of the portion e 

so as to be opposed to each other with the support shaft g 

interposed in between, and two tracking coils i are similarly 

provided on the outer periphery of the portion e to be supported 

so as to be opposed to each other with the support shaft g 

interposed in between. The focusing coils h and the tracking 

coils i are arranged alternately. 

An objective lens j is held on the top surface of the 

lens holding portion f. 

Magnets k are disposed so as to be opposed to the 

focusing coils h and the tracking coils i, respectively. The 

magnets k are attached to respective yoke pieces 1. 

The focusing coils h, the two magnets k, the two yoke 

pieces 1, and neutral iron pieces {not shown) that are provided 

to occupy central portions of the respective focusing coils h 

constitute two first magnetic circuits c, which move the biaxial 

movable body bin the axial direction of_ the support shaft g 

and thereby perform a focusing adjustment on the objective lens 

j with respective to the optical disc. 

The tracking coils i, the two magnets k, the two yoke 

pieces 1, and neutral iron pieces (not shown) that are provided 

to occupy central portions of the respective tracking coils i 
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constitute two second magnetic circuits d, which move the 

biaxial movable body b about the axis of the support shaft g 

and thereby perform. a tracking adjustment on the objective lens 

j with respective to the optical disc. 

However, the above conventional objective lens driving 

device a is equipped with the two first magnetic circuits c for 

the focusing adjustment and the two second magnetic circuits 

d for the tracking adjustment, that is, the four magnetic 

circuits c and d in total. Since the magnetic circuits c and 

d need to be disposed outside the biaxial movable body b, the 

objective lens driving device a becomes larger when the number 

of magnetic circuits is larger. 

Further, the number of parts that constitute the 

objective lens driving device increases in proportion to the 

number of magnetic circuits, causing increase in manufacturing 

cost. 

SUMMARY OF THE INVENTION 

An object of the present invention is to solve the above 

problems. 

To attain the above object, the invention provides an 

objective lens driving comprising a biaxial movable body that 

is supported by a support shaft so as to be slidable in an axial 

direction of the support shaft and rotatable about the support 

shaft; an objective lens held by the biaxial movable body; a 
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plurality of focusing coils that are provided on the biaxial 

movable body so as to be symmetrical with respect to the support 

shaft; a tracking coil or coils that are provided on the biaxial 

movable body in a number that is smaller than the number of 

focusing coils; and magnets that are opposed to the focusing 

coils and the tracking coil or coils, respectively, wherein a 

plurality of first magnetic circuits are formed by the focusing 

coils and part of the magnets that are opposed to the respective 

focusing coils; and second magnetic circuit or circuits are 

formed by the tracking coil or coils and the other magnet or 

magnets that are opposed to· the tracking coil or coils, 

respectively, in a number that is smaller than the number of 

first magnetic circuits. The objective lens is driven by the 

magnetic circuits having the above focusing coils and tracking 

coil or coils. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an enlarged plan view of a conventional 

objective lens driving device; 

Fig. 2 is a sectional view of an optical disc apparatus 

according to an embodiment of the present invention; 

Fig. 3 is a perspective view of the optical disc 

apparatus of Fig. 2; 

Fig. 4 is an enlarged plan view of an optical pickup 

according to the embodiment of the invention; 
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Fig. 5 is an enlarged plan view of an objective lens 

driving device according to the embodiment of the invention; 

and 

Fig. 6 is an enlarged side view of the objective lens 

driving device of Fig. 5. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

An embodiment of an objective lens driving device 

according to the present invention will be hereinafter 

described with reference to ~he accompanying drawings. The 

following embodiment is such that the invention is applied to 

an objective lens driving device used in an optical disc 

apparatus capable of performing recording and/or reproduction 

on an optical disc that is approximately 64 mm in diameter. 

As shown in Figs. 2 and 3, an optical disc apparatus 

1 is configured in such a manne~ that necessary members are 

arranged in an outer chassis 2. A mechanics chassis 3 is 

provided in the outer chassis 2 and an arrangement hole 3a is 

formed in the mechanics chassis 3 at a prescribed position as 

shown in Fig. 3. 

A spindle motor 4 is provided in the mechanics chassis 

3 at a lower, central position and a disc table 5 is fixed to 

the motor shaft of the spindle motor 4. As shown in Fig. 3, 

the disc table 5 projects upward from the mechanics chassis 3 

through the arrangement hole 3a. 
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As shown in Fig. 2, a holder 6 is supported by the 

mechanics chassis 3 so as to be rotatable with its rear end 

portion as a supporting point and a hole 6a is formed in the 

top plate of the holder 6 at a prescribed position. The holder 

6 is to hold a disc cartridge to be inserted into the outer 

chassis 2. The disc cartridge is configured in such a manner 

that an optical disc 7 of approximately 64 mm in diameter can 

be accommodated rotatably in a cartridge (not shown). 

When the holder 6 is turned to the side where it is 

brought into contact with the mechanics chassis 3 in a state 

that the disc cartridge is held by the holder 6, the optical 

disc 7 is mounted on the disc· table 5 and is allowed to rotate 

as the disc table 5 is rotated by the spindle motor 4. 

As shown in Fig. 2, a head joint lever 8 is movably 

supported by the mechanics chassis 3 on its rear end side. An 

overhead 9 is supported by the joint lever 8 at its top end 

portion so as to be rotatable with the rear end portion of the 

overhead 9 as a supporting point. A head portion 9a is provided 

at the tip portion of the overhead 9. 

The heat portion 9a of the overhead 9 is elevated and 

lowered by an elevation mechanism (not shown) • When a recording 

operation is performed on the optical disc 7, the head portion 

9a is brought into sliding contact with the rotating optical 

disc 7 through the hole 6a of the holder 6. When a reproducing 

operation is performed on the optical disc 7 , the head portion 
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9a is not lowered and instead it is held above the holder 6. 

As shown in Figs. 3 and 4, an optical pickup 10 is 

supported by the mechanics chassis 3 at a lower position that 

corresponds to the arrangement hole 3a so as to be movable in 

the radial direction of the optical disc 7 that is mounted on 

the disc table 5. 

The optical pickup 10 is configured in such a manner 

that necessary members are arranged on a movable base 11. 

Bearing portions lla are provided at both ends of the movable 

base 11. Guide shafts 12 are inserted in the respective bearing 

portions lla, whereby the movable base 11 is made slidable in 

the axial·direction of the guide shafts 12. As shown in Fig. 

2, the overhead 9 is connected to the movable base 11 via the 

above-mentioned head joint lever 8, whereby the overhead 9 is 

moved as the optical pickup 10 is moved. 

A leaf spring member 13 is attached to one end portion 

of the movable base 11. The leaf spring member 13 is formed 

with an engagement portion 13a (punched upward) at a prescribed 

position. The movable base 11 is fed in a prescribed direction 

by a feeding mechanism 14. 

As shown in Fig. 4, the ;feeding mechanism 14 has a motor 

15, a feed screw 16, and the above-mentioned guide shafts 12. 

The motor 15 is attached to an attachment portion 17 and a motor 

shaft 15a is located in an inside space 17a of the attachment 

portion 17. 
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Gears 18 and 19 that mesh with each other are provided 

in the inside space 17a of the attachment portion 17 and the 

motor shaft 15a of the motor 15 is fixed to the gear 18. Encoders 

20 made of a magnetic material are attached to the gear 19 at 

prescribed positions. A sensor 21 is attached to one end 

portion of the attachment portion 17 so as to have a prescribed 

distance from the encoders 20. The sensor 21 magnetically 

detects the encoders 20. The motor 15 is controlled based on 

the magnetic detection by the sensor 21. 

One end portion of the feed screw 16 is fixed to the. 

gear 19 and the other end face is in resilient contact with the 

mechanics chassis 3 in the axial direction by means of a pre-load 

spring 22 that is attached to the mechanics chassis 3 at a 

prescribed position. 

The engagement portion 13a of the leaf spring member 

13 is threadedly engaged with the thread groove 16a of the feed 

screw 16. When the feed screw 16 is rotated by drive force of 

the motor 15 via the gears 18 and 19, the movable base 11 is 

fed via the engagement portion 13a, whereby the optical pickup 

10 is moved in the radial direction of the optical disc 7 that 

is mounted on the disc table 5. The optical pickup 10. is moved 

in a direction corresponding to a rotation direction of the motor 

15. 

As shown in Figs. 4-6, an objective lens driving device 

23 is provided on the movable case 11 and has a biaxial movable 
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body 24 and three magnetic circuits 25, 25, and 26. 

The biaxial movable body 24 is configured in such a 

manner that a portion 27 to be supported and a lens holding 

portion 28 that· projects from the portion 27 in one direction 

are formed integrally with each other. The central portion of 

the portion 27 is supported by a support shaft 29 (provided on 

the movable base 11) so as to be slidable in its axial direction 

and rotatable about the axis. 

Three short-arc-shaped holding projections 28a that 

are spaced from each other in .the circumferential direction 

project from the lens holding portion 28. An objective lens 

30 is held by the lens holding portion 28 in a state that it 

is fitted in the holding projections 28a. 

A pair of focusing coils 31 is provided on the outer 

periphery of the portion 27 to be supported. As shown in Fig. 

5, the focusing coils 31 are spaced from each other in direction 

A that is perpendicular to direction B connecting the center 

of the support shaft 29 and the center of the objective lens 

30. As shown in Fig. 5, the distances from the center of the 

support shaft 29 to the outside ends of the respective focusing 

coils 31 are the same distance Y. 

A tracking coil 32 is provided at an end position of 

the portion 27 to be supported that is on the side opposite to 

the side where the objective lens 30 is provided. The tracking 

coil 32 and the objective lens 30 are located on the opposite 
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sides of the support shaft 29 in direction B that is 

perpendicular to direction A on which the focusing coils 31 are 

located. As shown in Fig. 5, the distance X from the center 

of the support shaft 29 to the outside end of the tracking coil 

32 is two times the distance Y from the center of the support 

shaft 29 to the outer ends of the focusing coils 31. 

As partially shown in Fig. 6, neutral iron pieces 33 

are provided to occupy central portions of the focusing coils 

31 and the tracking coil 32, respectively. 

A base member 34 is provided on the movable base 11 under 

the biaxial movable body 24 and three yoke pieces 34a erect from 

the outer periphery of the base member 34 as shown in Figs. 4 

and 5. Three magnets 35 are fixed to the inside surfaces of 

the respective yoke pieces 34a. The magnets 35 are opposed to 

the focusing coils 31 and the tracking coil 32, respectively. 

The focusing coils 31, the two neutral iron pieces 33, 

the two yoke pieces 34a, and the two magnets 35 constitute two 

first magnetic circuits 25, which move the biaxial movable body 

24 in the axial direction of the support shaft 29 and thereby 

perform a focusing adjustment on the objective lens 30 with 

respect to the optical disc 7. 

The tracking coil 32, the one neutral iron piece 33, 

the one yoke piece 34a, and the one magnet 35 constitute a second 

magnetic circuit 26,. which moves the biaxial body 24 about the 

axis of the support shaft 29 and thereby performs a tracking 
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adjustment on the objective lens 30 with respect to the optical 

disc 7. The first magnetic circuits 25 and the second magnetic 

circuit 26 exert the same drive force on the biaxial movable 

body 24. 

Although the first magnetic circuits 25 and the second 

magnetic circuit 26 exert the same drive force on the biaxial 

movable body 24, the only one second magnetic circuit 26 is 

provided in the objective lens driving device 23 whereas the 

two first magnetic circuits 25 are provided there. 

Therefore, if the distance from the center of the 

support shaft 29 to the focusing coils 31 were set equal to the 

distance from the center of the support shaft 29 to the tracking 

coil 32, the sensitivity in the tracking direction would be a 

half of the sensitivity in the focusing direction. However, 

in the objective lens driving device 23, since the distance X 

from the center of the support shaft 29 to the tracking coil 

32 is two times the distance Y from the center of the support 

shaft 29 to the focusing coils 31, the moment is doubled and 

hence the sensitivity in the tracking direction is made the same 

as that in the focusing direction. Therefore, although only 

the single tracking coil 32 is provided, the focusing adjustment 

and the ~racking adjustment can be performed properly. 

Next, the operation of the optical disc apparatus 1 

according to the invention will be described. When the optical 

disc 7 is mounted on the disc table 5 and a manipulation button 
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(not shown) of the optical disc apparatus 1 is manipulated, the 

optical disc 7 is rotated as the disc table 5 is rotated by the 

spindle motor 4. 

When the optical disc 7 is rotated, the motor 15 is 

rotated to rotate the feed screw 16, whereby the optical pickup 

10 is moved from the inner side of the optical disc 7 to its 

outer side. At the same time, a laser beam emitted from a light 

source (not shown) is applied to a recording track of the optical 

disc 7 through the objective lens 30 of the objective lend 

driving device 23, whereby data is recorded on or reproduced 

from the optical disc 7. As described above, when a data 

recording operation is performed on the optical disc 7, the head 

portion 9a of the overhead 9 is brought into sliding contact 

with the rotating optical disc 7. 

During dat~ recording or reproduction on the optical 

disc 7, adjustments are so made that the spot of a laser beam 

being applied through the objective lens 30 has a proper diameter 

and follows the recording track of the optical disc 7. More 

specifically, the focusing adjustment is performed in such a 

manner that the biaxial movable body 24 is moved in the axial 

direction of the support shaft 29 by the first magnetic circuits 

25 and the tracking adjustment is performed in such a manner 

that the biaxial movable body 24 is moved about the axis of the 

support shaft 29 by the second magnetic circuit. 

As described above, in the objective lens driving device 
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23, since the tracking adjustment is performed properly by 

providing only the single tracking coil 32, the objective lens 

driving device 23 can be miniaturized and the number of its parts 

can be reduced so much as the number of tracking coils 32 is 

reduced. 

The above embodiment is such that all of the first 

magnetic circuits 25 and the second magnetic circuit 26 exert 

the same drive force on the biaxial movable body 24. As long 

as the focusing adjustment and the tracking adjustment can be 

performed properly, the first.magnetic circuits 25 and the 

second magnetic circuit 26 may exert different drive forces on 

the biaxial movable body 24. 

Although in the embodiment the two focusing coils 31 

and the one tracking coil 32 are provided, three or more focusing 

coils 31 may be provided to increase the drive force. In this 

case, satisfactory results are obtained by making the number 

of tracking coils 32 smaller than that of focusing coils 31. 

Adjusting the distances between the individual coils and the 

support shaft 29 makes it is possible to equalize the 

sensitivities in the focusing direction and the tracking 

direction. 

Desired sensitivities can be set in the focusing 

direction and the tracking direction by correcting a difference 

between the sensitivities in. the focusing direction and the 

tracking direction by making the distance X from the center of 
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the support shaft 29 to the tracking coil 32 different from the 

distance Y from the center of the support shaft 29 to the focusing 

coils 31. 

All of the specific shapes and structures of the 

individual portions described in the above embodiment are just 

examples of embodying in practicing the invention, and they 

should not be used to interpret the technical scope of the 

invention in a !imitative manner. 

According to the embodiment of the invention, the 

objective lens driving device can be miniaturized and the number 

of its parts can be reduced so much as the number of tracking 

coils is reduced. 

In the embodiment of the invention, the distance from 

the center of the support shaft to the tracking coil is made 

different from the distance from the center of the support shaft 

to the focusing coils. Thereforer desired sensitivities can 

be set in the focusing direction and the tracking direction by 

correcting a difference between the sensitivities in the 

focusing direction and the tracking direction. 

In embodiment of the invention, the first magnetic 

circuits and the second magnetic circuit exert the same drive 

force on the biaxial movable body, and the distance from the 

center of the support shaft to the tracking coil is made two 

times the distance from the center of the support shaft to the 

focusing coils. Therefore, the sensitivity in the tracking 
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direction is made the same as that in the focusing direction, 

whereby the focusing adjustment and the tracking adjustment can 

be performed properly though only one tracking coil is provided. 
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WHAT IS CI.AIMED IS: 

1. An objective lens driving device in which an 

objective lens is driven by a magnetic circuit having a focusing 

coil and a tracking coil, comprising: 

a biaxial movable body that is supported by a support 

shaft so as to be slidable in an axial direction of the support 

shaft and rotatable about the support shaft; 

an objective lens held by the biaxial movable body; 

a plurality of focusing coils that are provided on the 

biaxial movable body so as to be symmetrical with respect to 

the support shaft; 

a tracking coil or coils that are provided on the biaxial 

movable body in a number that is smaller than the number of 

focusing. coils; and 

magnets that are opposed to the focusing coils and the 

tracking coil or coils, respectively, wherein: 

a plurality of first magnetic circuits are formed by 

the focusing coils and pai:::t of the magnets that are opposed to 

the respective focusing coils; and 

second magnetic circuit or circuits are formed by the 

tracking coil or coils and the other magnet or magnets that are 

opposed to the tracking coil or coils, respectively, in a number 

that is smaller than the number of first magnetic circuits. 

2. The objective lens driving device according to claim 

1, wherein a distance between a center of the support shaft and 
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the tracking coil or coils is different from a distance between 

the center of the support shaft and the individual focusing 

coils. 

3. The objective lens driving device according to claim 

1, wherein the first magnetic circuits and the second magnetic 

circuit or circuits drive the biaxial movable body by 

approximately the same drive forces. 

4. The objective lens driving device according to claim 

2, wherein the distance between the center of the support shaft 

and the tracking coil or coils is so set that moment of the 

focusing coils acting on the biaxial movable body that is 

determined by the number of focusing coils and the distance 

between the center of the support shaft and the individual 

focusing coils is approximately equal to moment of the tracking 

coil or coils acting on the biaxial movable body. 

5. An objective lens driving device in which an 

objective lens is driven by a magnetic circuit having a focusing 

coil and a tracking coil, comprising: 

a biaxial movable body that is supported by a support 

shaft so as to be slidable in an axial direction of the support 

shaft and rotatable about the support shaft; 

an objective lens held by the biaxial movable body; 

a pair of focusing coils that are provided on the biaxial 

movable body so as to be opposed to each other with the support 

shaft interposed in between; 
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one tracking coil provided on the biaxial movable body; 

and 

magnets that are opposed to the focusing coils and the 

tracking coil, respectively, wherein: 

two first magnetic circuits are formed by the focusing 

coils and part of the magnets that are opposed to the respective 

focusing coils; and 

one second magnetic circuit is formed by the tracking 

coil or coils and the other magnet that is opposed to the tracking 

coil. 

6. The objective lens driving device according to claim 

5, wherein a distance between a center of the support shaft and 

the tracking coil is different from a distance between the center 

of the support shaft and the individual focusing coils. 

7. The objective· lens driving device according to claim 

s, wherein the first magnetic circuits and the second magnetic 

circuit drive the biaxial movable body by approximately the same 

drive forces. 

8. The objective lens driving device according to claim . 

6, wherein the first magnetic circuits and the second magnetic 

circuit drive the biaxial movable body by approximately the same 

drive forces, and wherein the distance between the center of 

the support shaft and the tracking is two times the distance 

between the center of the support shaft and the individual 

focusing coils. 
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9. An optical disc apparatus capable of reading out a 

signal recorded on an optical disc with an optical pickup having 

an objective lens that is driven by a magnetic circuit including 

a focusing coil and a tracking coil, the optical disc apparatus 

comprising: 

an optical pickup that is provided so as to be movable 

in a radial direction of an optical disc; 

a biaxial movable body that is supported by a support 

shaft of the optical pickup so as to be slidable in an axial 

direction of the support shaft and rotatable about the support 

shaft; 

an objective lens held by the biaxial movable body; 

a plurality of focusing coils that are provided on the 

biaxial movable body so as to be symmetrical with respect to 

the support shaft; 

a tracking coil or coils that are provided on the biaxial 

movable body in a number that is smaller than.the number of 

focusing coils; and 

magnets that are opposed to the focusing coils and the 

tracking coil or coils, respectively, wherein: 

a -plurality of first magnetic circuits are formed by 

the focusing coils and part of the magnets that are opposed to 

the respective focusing coils; and 

second magnetic circuit or circuits are formed by the 

tracking coil or coils and the other magnet or magnets that are 
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opposed to the tracking coil or coils, respectively, in a number 

that is smaller than the number of first magnetic circuits. 
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