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(57) ABSTRACT 

An optical element including a first groove extending from 
first end of the outer peripheral face in an optical axis 
direction towards second end, and a second groove con 
nected to the first groove and extending from second end of 
the outer peripheral face in the optical axis direction towards 
first end; and a position-adjusting concave part which is 
between the first and second grooves and adjusts positions 
by adjusting member in the optical axis direction, a revolv 
ing direction about the optical axis, a width direction of first 
and second grooves, which is orthogonal to the optical axis, 
and in a synthesized direction that is a combination of at 
least two of those directions, wherein the optical element is 
molded by using only a first molding die for molding a part 
on the first groove side and a second molding die for 
molding a part on the second groove side. 
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OPTICAL ELEMENT AND OPTICAL ELEMENT 
HOLDER 

BACKGROUND OF THE INVENTION 

0001) 
0002 The present invention relates to an optical element 
and an optical element holder and, more particularly, to an 
optical element and an optical element holder with which 
position adjustment of the optical element can be preferably 
carried out. 

0003 2. Description of the Related Art 

1. Field of the Invention 

0004 Conventionally, in an optical pickup device, a 
light-receiving element receives light that is emitted from a 
light Source, irradiated to an optical disk and reflected 
thereby. 
0005. In such optical pickup device, conventionally, there 
have been a sensor lens provided at an incident-side position 
of the light-receiving element and a diffraction grating 
provided at an emission-side position of the light source. 
0006 The sensor lens has a function of giving astigma 
tism to the reflected light from the optical disk and of 
condensing the reflected light towards the light-receiving 
element. The diffraction grating has a function of converting 
and emitting the light emitted from the light Source into three 
beams for tracking. 
0007 FIG. 10 and FIG. 11 illustrate an example of such 
sensor lens to be mounted on the optical pickup device. This 
sensor lens 1 is constituted of a lens main body 5 having two 
lens faces 2, 3, i.e. a first lens face 2 (cylindrical face) and 
a second lens face 3, and a cylindrical-shape holder 6 for 
holding the lens main body 5 from the outer side. 
0008. The lens main body 5 and the holder 6 are inte 
grally molded by injection-molding of a resin material using 
a molding die. 

0009 Further, as shown in FIG. 10 and FIG. 11, on the 
outer-peripheral face of the holder 6, a position-adjusting 
concave part 7 with a square plane shape for adjusting the 
position of the sensor lens 1 is formed by caving into an 
optical axis 8 side. 
0010. The position-adjusting concave part 7 is capable of 
having an adjusting pin (not shown) inserted from the top 
end. In the state where the adjusting pin is inserted to the 
position-aligning concave part 7, the adjusting pin is moved 
in the optical axis 8 direction or rotated in the revolving 
direction with the optical axis 8 being the center, for 
example. With this, it is possible to adjust the position of the 
sensor lens 1 in the optical axis 8 direction, the revolving 
direction, etc. 

0011 For mounting such sensor lens 1 on the optical 
pickup device, the above-described position adjustment of 
the sensor lens 1 is performed on a frame of the optical 
pickup device and then the sensor lens 1 is fixed on the frame 
by means of an adhesive or the like, so that the reflected light 
from the optical disk can be appropriately guided to a 
light-receiving part of the light-receiving element. 
0012. The optical pickup device in which the position 
adjustment of the sensor lens 1 has been done can appro 
priately exhibit a desired function of the sensor lens 1. 
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Therefore, it is possible to read out information recorded on 
the optical disk and to write information on the optical disk 
appropriately. 
0013 Although not shown, like the sensor lens 1, the 
diffraction grating has a cylindrical-shape holder molded 
integrally on the outer side of the diffraction grating main 
body for holding the diffraction grating main body, and the 
same position-adjusting concave part as that of the sensor 
lens 1 is formed on the outer-peripheral face of the holder. 
0014) Like the sensor lens 1, such diffraction grating is 
also fixed to a frame by means of an adhesive and the like 
after performing the position adjustment on the frame. 
00.15 Patent Literature Japanese Patent Unexamined 
Publication 60-234243 

0016 Conventionally, for molding the square position 
adjusting concave part 7 as show in FIG. 10 and FIG. 11 by 
injection molding, it is necessary to prepare a slide molding 
die 11 (a section framed by slanting lines in FIG. 11) that is 
slidable in the radius direction used for molding the posi 
tion-adjusting concave part 7 in addition to a lower die 9 that 
is a movable molding die for molding the first lens face 2 and 
an upper die 10 that is a fixed-side molding die for molding 
the second lens face 3 as shown by an alternate long and 
short dash line in FIG. 11. 

0017. That is, with the structure of the conventional 
position-adjusting concave part 7, it is essential to use the 
slide molding die 11 for Surely taking out the molded article 
from the molding die in both cases where the position 
adjusting concave part 7 is molded in the lower die 9 and in 
the upper die 10. 
0018. Therefore, conventionally, the cost of the molding 
dies 9, 10, and 11 is increased, resulting in an increase in the 
manufacturing cost of the sensor lens 1 molded in the 
molding dies 9, 10, and 11. 
0019 Further, there increases the generation rate of mold 
defects of the sensor lens 1 such as flash caused by the slide 
molding die 11, thereby deteriorating the yield. 
0020) Furthermore, in the case where an automation 
machine constituting a mass-production line of the sensor 
lens 1 is initially adopted, the cost of Such automation 
machine comprising Such molding dies 9, 10, 11 naturally 
becomes high since the cost of the molding dies 9, 10, 11 is 
high. 
0021 Moreover, there is also developed such a problem 
when modifying a current automation machine that it 
requires a tremendous amount of equipment cost for modi 
fying the automation machine. 
0022. In addition, there are a large number of molding 
dies 9, 10, 11 so that it also requires a large amount of cost 
for the maintenance of the automation machine. 

0023 These problems exist not only in the sensor lens 1 
but also in other optical elements such as the diffraction 
grating with the position-adjusting concave part, and in the 
case where the position-adjusting concave part is molded in 
a holder for holding an optical element, which is formed 
separately from the optical element. 

SUMMARY OF THE INVENTION 

0024. The present invention is designed in view of such 
various problems. The object of the present invention there 
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fore is to provide an optical element and an optical element 
holder, which are capable of reducing the total cost for 
molding the position-adjusting concave part, e.g. cost of 
dies, cost for initially adopting an automation machine, cost 
necessary for modification or maintenance; molding the 
position-adjusting concave part effectively; and also 
improving the yield. 
0025. In order to achieve the aforementioned object, the 
optical element according to a first aspect of the present 
invention is an optical element having a position-adjusting 
concave part on an outer peripheral face Surrounding an 
optical axis, which is capable adjusting position by inserting 
an adjusting member into the position-adjusting concave 
part and shifting the adjusting member in that state. The 
optical element comprises: a first groove extending from one 
end of the outer peripheral face in an optical axis direction 
towards other end, and a second groove connected to the first 
groove, which extends from the other end of the outer 
peripheral face in the optical axis direction towards the one 
end; and the position-adjusting concave part formed in a 
connecting part between the first groove and the second 
groove, which is capable of adjusting position by the adjust 
ing member in the optical axis direction, a revolving direc 
tion with the optical axis being a center, width direction of 
the first groove and the second groove, which is orthogonal 
to the optical axis, and in a synthesized direction that is a 
combination of at least two directions out of those direc 
tions, wherein the optical element can be molded by using 
only two molding dies of a first molding die for molding a 
part on the first groove side and a second molding die for 
molding a part on the second groove side. 
0026. In the first aspect of the present invention, there is 
provided the position-adjusting concave part in the connect 
ing part between the first groove and the second groove. 
Thus, it is possible to mold the optical element having the 
position-adjusting concave part by using only two molding 
dies of the first molding die and the second molding die. In 
addition, the molded optical element (molded article) can be 
Surely taken out from the molding die. 
0027. The optical element according to a second aspect is 
an optical element having a position-adjusting concave part 
that is caved towards an optical axis side on an outer 
peripheral face Surrounding the optical axis, which is 
capable of adjusting position by inserting an adjusting 
member into the position-adjusting concave part and shifting 
the adjusting member in that state. The optical element 
comprises: a first groove extending from one end of the outer 
peripheral face in an optical axis direction towards other 
end, which has at least a first bottom face, a first side face 
formed in one end of the first bottom face in a width 
direction orthogonal to the optical axis direction, and a 
second side face formed in the other end of the first bottom 
face in the width direction; a second groove connected to the 
first groove, which extends from the other end of the outer 
peripheral face in the optical axis direction towards the one 
end, has at least a second bottom face, a third side face 
formed in one end of the second bottom face in the width 
direction, and a fourth side face formed in the other end of 
the second bottom face in the width direction; and the 
position-adjusting concave part formed in a connecting part 
between the first groove and the second groove, which is 
capable of adjusting position by the adjusting member in the 
optical axis direction, a revolving direction with the optical 
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axis being a center, width direction of the first groove and 
the second groove, which is orthogonal to the optical axis, 
and in a synthesized direction that is a combination of at 
least two directions out of the directions, wherein: the first 
side face is formed at a position closer to one direction side 
in the width direction than the third side face; the third side 
face is formed at a position closer to the one direction side 
in the width direction than the second side face or at a same 
position as that of the second side face in the width direction; 
the second side face is formed at a position closer to the one 
direction side in the width direction than the fourth side face; 
the connecting part between the first groove and the second 
groove comprises at least: in a vicinity of the second groove 
in the first side face, a first abutting face to which the 
adjusting member can be placed against, which is formed in 
such a shape that a nodal line between either the outer 
peripheral face or the first bottom face becomes in parallel 
to the optical axis direction or in Such a shape that it 
gradually becomes distant from the optical axis towards the 
one end of the outer peripheral face in the optical axis 
direction; at an end of the first abutting face on the second 
groove side or in an vicinity of the end, a second abutting 
face to which the adjusting member can be place against, 
which is formed in a such a shape that a nodal line between 
at least either the outer peripheral face or the first bottom 
face makes a prescribed angle with respect to the optical axis 
direction by being extended from the end towards a center 
side of the first groove in the width direction; in a vicinity 
of the first groove in the fourth side face, a third abutting 
face to which the adjusting member can be placed against, 
which is formed in such a shape that a nodal line between 
either the outer peripheral face or the second bottom face 
becomes in parallel to the optical axis direction or in Such a 
shape that it gradually becomes distant from the optical axis 
towards the other end of the outer peripheral face in the 
optical axis direction; and at an end of the third abutting face 
on the first groove side or in an vicinity of the end, a fourth 
abutting face to which the adjusting member can be place 
against, which is formed in a Such a shape that a nodal line 
between at least either the outer peripheral face or the second 
bottom face makes a prescribed angle with respect to the 
optical axis direction by being extended from the end 
towards a center side of the second groove in the width 
direction, wherein the first to fourth abutting faces constitute 
at least a part of side faces of the position-adjusting concave 
part. 
0028. In the second aspect of the present invention, there 

is provided in the connecting part between the first groove 
and the second groove the position-adjusting concave part in 
which at least a part of side faces is formed by the first to 
fourth abutting faces. Thus, the adjusting member can be 
selectively placed against each abutting face so that the 
position adjustment can be performed appropriately. In 
addition, it becomes possible to mold the optical element 
having the position-adjusting concave part by using only 
two molding dies of the first molding die and the second 
molding die. Further, the molded optical element can be 
Surely taken out from the molding die. 
0029 Further, the optical element according to a third 
aspect is the optical element of the second aspect, wherein: 
the second abutting face is formed in Such a shape that at 
least one of nodal lines between the outer peripheral face and 
the first bottom face is orthogonal to the optical axis direc 
tion; the fourth abutting face is formed in Such a shape that 
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at least one of nodal lines between the outer peripheral face 
and the second bottom face is orthogonal to the optical axis 
direction; and the position-adjusting concave part has a 
square or rectangular plane shape. 
0030) Further, the third aspect of the present invention 
allows the use of existing adjusting members. Moreover, the 
adjusting member can be appropriately placed againstall the 
abutting faces so that position adjustment can be performed 
more easily with higher precision. 
0031 Furthermore, the optical element according to a 
fourth aspect is an optical element having a position-adjust 
ing concave part that is caved towards an optical axis side on 
an outer peripheral face Surrounding the optical axis, which 
is capable of adjusting position by inserting an adjusting 
member into the position-adjusting concave part and shifting 
the adjusting member in that state. The optical element 
comprises: a first groove extending from one end of the outer 
peripheral face in an optical axis direction towards other 
end, which has at least a first bottom face, a first side face 
formed in one end of the first bottom face in a width 
direction orthogonal to the optical axis direction, and a 
second side face formed in other end of the first bottom face 
in the width direction; a second groove connected to the first 
groove, which extends from the other end of the outer 
peripheral face in the optical axis direction towards the one 
end, has at least a second bottom face, a third side face 
formed in one end of the second bottom face in the width 
direction, and a fourth side face formed in other end of the 
second bottom face in the width direction; and the position 
adjusting concave part formed in a connecting part between 
the first groove and the second groove, which is capable of 
adjusting position by the adjusting member in the optical 
axis direction, a revolving direction with the optical axis 
being a center, width direction of the first groove and the 
second groove, which is orthogonal to the optical axis, and 
in a synthesized direction that is a combination of at least 
two directions out of the directions, wherein: either the first 
side face and the third side face or the second side face and 
the fourth side face are formed at a same position in the 
width direction, or the first side face and the third side face 
as well as the second side face and the fourth side face are 
formed at a same position in the width direction; the 
connecting part between the first groove and the second 
groove comprises at least: in a vicinity of the second groove 
in the first side face, a first abutting face to which the 
adjusting member can be placed against, which is formed in 
such a shape that a nodal line between either the outer 
peripheral face or the first bottom face becomes in parallel 
to the optical axis direction or in Such a shape that it 
gradually becomes distant from the optical axis towards the 
one end of the outer peripheral face in the optical axis 
direction; at an end of the first abutting face on the second 
groove side or in an vicinity of the end, a second abutting 
face to which the adjusting member can be place against, 
which is formed in a such a shape that a nodal line between 
at least either the outer peripheral face or the first bottom 
face makes a prescribed angle with respect to the optical axis 
direction by being extended from the end towards a center 
side of the first groove in the width direction; in a vicinity 
of the first groove in the fourth side face, a third abutting 
face to which the adjusting member can be placed against, 
which is formed in such a shape that a nodal line between 
either the outer peripheral face or the second bottom face 
becomes in parallel to the optical axis direction or in Such a 
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shape that it gradually becomes distant from the optical axis 
towards the other end of the outer peripheral face in the 
optical axis direction; and at an end of the third abutting face 
on the first groove side or in an vicinity of the end, a fourth 
abutting face to which the adjusting member can be place 
against, which is formed in a Such a shape that a nodal line 
between at least either the outer peripheral face or the second 
bottom face makes a prescribed angle with respect to the 
optical axis direction by being extended from the end 
towards a center side of the second groove in the width 
direction, wherein the first to fourth abutting faces constitute 
at least a part of side faces of the position-adjusting concave 
part. 

0032. In the fourth aspect of the present invention, there 
is provided in the connecting part between the first groove 
and the second groove the position-adjusting concave part in 
which at least a part of side faces is formed by the first to 
fourth abutting faces. Thus, the adjusting member can be 
selectively placed against each abutting face so that the 
position adjustment can be performed appropriately. In 
addition, it becomes possible to mold the optical element 
having the position-adjusting concave part by using only 
two molding dies, i.e. a molding die for molding the part on 
the first groove side and a molding die for molding the part 
on the second groove side. Further, the molded optical 
element can be Surely taken out from the molding die. 
0033. The optical element according to a fifth aspect is an 
optical element having a position-adjusting concave part that 
is caved towards an optical axis side on an outer peripheral 
face Surrounding the optical axis, which is capable of 
adjusting position by inserting an adjusting member into the 
position-adjusting concave part and shifting the adjusting 
member in that state. The optical element comprises: a first 
groove extending from one end of the outer peripheral face 
in an optical axis direction towards other end; a second 
groove extending from the other end of the outer peripheral 
face in the optical axis direction towards the one end, which 
is connected to the first groove; and the position-adjusting 
concave part formed in a connecting part between the first 
groove and the second groove, which is capable of adjusting 
position by the adjusting member in the optical axis direc 
tion, a revolving direction with the optical axis being a 
center, width direction of the first groove and the second 
groove, which is orthogonal to the optical axis, and in a 
synthesized direction that is a combination of at least two 
directions out of the directions, wherein: the first groove and 
the second groove are formed in Such a manner that respec 
tive centers in width direction thereof come at a same 
position with respect to each other in the width direction; 
and out of two side faces in a width direction of a connecting 
part between the first groove and the second groove, at least 
one side face protrudes towards a center side in the width 
direction of the first and second grooves than side faces of 
the first and second groove which are connected to the one 
side face, thereby forming, in the connecting part, an abut 
ting face to which the adjusting member can be placed 
against. 

0034. In the fifth aspect of the present invention, there is 
provided in the connecting part between the first groove and 
the second groove the position-adjusting concave part in 
which at least a part of side faces is formed by the abutting 
face. Thus, the adjusting member can be placed against the 
abutting face so that the position adjustment can be per 
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formed appropriately. In addition, it becomes possible to 
mold the optical element having the position-adjusting con 
cave part by using only two molding dies, i.e. a molding die 
for molding the part on the first groove side and a molding 
die for molding the part on the second groove side. Further, 
the molded optical element can be surely taken out from the 
molding die. 
0035) Moreover, the optical element holder according to 
a sixth aspect is an optical element holder for holding an 
optical element, having a position-adjusting concave part on 
an outer peripheral face Surrounding an optical axis of the 
optical element, which is capable of adjusting position of the 
optical element by inserting an adjusting member into the 
position-adjusting concave part and shifting the adjusting 
member while holding the optical element. The optical 
element holder comprises: a first groove extending from one 
end of the outer peripheral face in an optical axis direction 
towards other end, and a second groove connected to the first 
groove, which extends from the other end of the outer 
peripheral face in the optical axis direction towards the one 
end; and the position-adjusting concave part formed in a 
connecting part between the first groove and the second 
groove, which is capable of adjusting position by the adjust 
ing member in the optical axis direction of the optical 
element, a revolving direction with the optical axis being a 
center, width direction of the first groove and the second 
groove, which is orthogonal to the optical axis direction, and 
in a synthesized direction that is a combination of at least 
two directions out of the directions, wherein the optical 
element holder can be molded by using only two molding 
dies of a first molding die for molding a part on the first 
groove side and a second molding die for molding a part on 
the second groove side. 
0036). In the sixth aspect of the present invention, there is 
provided the position-adjusting concave part in the connect 
ing part between the first groove and the second groove. 
Thus, it is possible to mold the optical element holder having 
the position-adjusting concave part by using only two mold 
ing dies of the first molding die and the second molding die. 
In addition, the molded optical element holder (molded 
article) can be Surely taken out from the molding die. 
0037. Further, the optical element holder according to a 
seventh aspect is an optical element holder for holding an 
optical element, having a position-adjusting concave part 
that is caved towards an optical axis side on an outer 
peripheral face Surrounding the optical axis of the optical 
element, which is capable of adjusting position of the optical 
element by inserting an adjusting member into the position 
adjusting concave part and shifting the adjusting member 
while holding the optical element. The optical element 
holder comprises: a first groove extending from one end of 
the outer peripheral face in an optical axis direction towards 
other end, which has at least a first bottom face, a first side 
face formed in one end of the first bottom face in a width 
direction orthogonal to the optical axis direction, and a 
second side face formed in other end of the first bottom face 
in the width direction; a second groove connected to the first 
groove, which extends from the other end of the outer 
peripheral face in the optical axis direction towards the one 
end, has at least a second bottom face, a third side face 
formed in one end of the second bottom face in the width 
direction, and a fourth side face formed in other end of the 
second bottom face in the width direction; and the position 
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adjusting concave part formed in a connecting part between 
the first groove and the second groove, which is capable of 
adjusting position by the adjusting member in the optical 
axis direction, a revolving direction with the optical axis 
being a center, width direction of the first groove and the 
second groove, which is orthogonal to the optical axis, and 
in a synthesized direction that is a combination of at least 
two directions out of the directions, wherein: the first side 
face is formed at a position closer to one direction side in the 
width direction than the third side face; the third side face is 
formed at a position closer to the one direction side in the 
width direction than the second side face or at a same 
position as that of the second side face in the width direction; 
the second side face is formed at a position closer to the one 
direction side in the width direction than the fourth side face; 
the connecting part between the first groove and the second 
groove comprises at least: in a vicinity of the second groove 
in the first side face, a first abutting face to which the 
adjusting member can be placed against, which is formed in 
such a shape that a nodal line between either the outer 
peripheral face or the first bottom face becomes in parallel 
to the optical axis direction or in Such a shape that it 
gradually becomes distant from the optical axis towards the 
one end of the outer peripheral face in the optical axis 
direction; at an end of the first abutting face on the second 
groove side or in an vicinity of the end, a second abutting 
face to which the adjusting member can be place against, 
which is formed in a such a shape that a nodal line between 
at least either the outer peripheral face or the first bottom 
face makes a prescribed angle with respect to the optical axis 
direction by being extended from the end towards a center 
side of the first groove in the width direction; in a vicinity 
of the first groove in the fourth side face, a third abutting 
face to which the adjusting member can be placed against, 
which is formed in such a shape that a nodal line between 
either the outer peripheral face or the second bottom face 
becomes in parallel to the optical axis direction or in Such a 
shape that it gradually becomes distant from the optical axis 
towards the other end of the outer peripheral face in the 
optical axis direction; and at an end of the third abutting face 
on the first groove side or in an vicinity of the end, a fourth 
abutting face to which the adjusting member can be place 
against, which is formed in a Such a shape that a nodal line 
between at least either the outer peripheral face or the second 
bottom face makes a prescribed angle with respect to the 
optical axis direction by being extended from the end 
towards a center side of the second groove in the width 
direction, wherein the first to fourth abutting faces constitute 
at least a part of side faces of the position-adjusting concave 
part. 

0038. In the seventh aspect of the present invention, there 
is provided in the connecting part between the first groove 
and the second groove the position-adjusting concave part in 
which at least a part of side faces is formed by the first to 
fourth abutting faces. Thus, the adjusting member can be 
selectively placed against each abutting face so that the 
position adjustment of the optical element can be performed 
appropriately. In addition, it becomes possible to mold the 
optical element holder having the position-adjusting con 
cave part by using only two molding dies, i.e. a molding die 
for molding the part on the first groove side and a molding 
die for molding the part on the second groove side. Further, 
the molded optical element holder can be surely taken out 
from the molding die. 
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0039. Furthermore, the optical element holder according 
to an eighth aspect is the optical element holder according to 
the seventh aspect, wherein: the second abutting face is 
formed in Such a shape that at least one of nodal lines 
between the outer peripheral face and the first bottom face 
is orthogonal to the optical axis direction; the fourth abutting 
face is formed in Such a shape that at least one of nodal lines 
between the outer peripheral face and the second bottom 
face is orthogonal to the optical axis direction; and the 
position-adjusting concave part has a square or rectangular 
plane shape. 
0040. Further, the eighth aspect of the present invention 
allows the use of existing adjusting members. Moreover, the 
adjusting member can be appropriately placed againstall the 
abutting faces so that position adjustment of the optical 
element can be performed more easily with higher precision. 
0041. The optical element holder according to a ninth 
aspect is an optical element holder for holding an optical 
element, having a position-adjusting concave part that is 
caved towards an optical axis side on an outer peripheral 
face Surrounding the optical axis of the optical element, 
which is capable of adjusting position of the optical element 
by inserting an adjusting member into the position-adjusting 
concave part and shifting the adjusting member while hold 
ing the optical element. The optical element holder com 
prises: a first groove extending from one end of the outer 
peripheral face in an optical axis direction towards other 
end, which has at least a first bottom face, a first side face 
formed in one end of the first bottom face in a width 
direction orthogonal to the optical axis direction, and a 
second side face formed in other end of the first bottom face 
in the width direction; a second groove connected to the first 
groove, which extends from the other end of the outer 
peripheral face in the optical axis direction towards the one 
end, has at least a second bottom face, a third side face 
formed in one end of the second bottom face in the width 
direction, and a fourth side face formed in other end of the 
second bottom face in the width direction; and the position 
adjusting concave part formed in a connecting part between 
the first groove and the second groove, which is capable of 
adjusting position by the adjusting member in the optical 
axis direction of the optical element, a revolving direction 
with the optical axis being a center, width direction of the 
first groove and the second groove, which is orthogonal to 
the optical axis, and in a synthesized direction that is a 
combination of at least two directions out of the directions, 
wherein: either the first side face and the third side face or 
the second side face and the fourth side face are formed at 
a same position in the width direction, or the first side face 
and the third side face as well as the second side face and the 
fourth side face are formed at a same position in the width 
direction; the connecting part between the first groove and 
the second groove comprises at least: in a vicinity of the 
second groove in the first side face, a first abutting face to 
which the adjusting member can be placed against, which is 
formed in such a shape that a nodal line between either the 
outer peripheral face or the first bottom face becomes in 
parallel to the optical axis direction or in Such a shape that 
it gradually becomes distant from the optical axis towards 
the one end of the outer peripheral face in the optical axis 
direction; at an end of the first abutting face on the second 
groove side or in an vicinity of the end, a second abutting 
face to which the adjusting member can be place against, 
which is formed in a such a shape that a nodal line between 
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at least either the outer peripheral face or the first bottom 
face makes a prescribed angle with respect to the optical axis 
direction by being extended from the end towards a center 
side of the first groove in the width direction; in a vicinity 
of the first groove in the fourth side face, a third abutting 
face to which the adjusting member can be placed against, 
which is formed in such a shape that a nodal line between 
either the outer peripheral face or the second bottom face 
becomes in parallel to the optical axis direction or in Such a 
shape that it gradually becomes distant from the optical axis 
towards the other end of the outer peripheral face in the 
optical axis direction; and at an end of the third abutting face 
on the first groove side or in an vicinity of the end, a fourth 
abutting face to which the adjusting member can be place 
against, which is formed in a Such a shape that a nodal line 
between at least either the outer peripheral face or the second 
bottom face makes a prescribed angle with respect to the 
optical axis direction by being extended from the end 
towards a center side of the second groove in the width 
direction, wherein the first to fourth abutting faces constitute 
at least a part of side faces of the position-adjusting concave 
part. 
0042. In the ninth aspect of the present invention, there is 
provided in the connecting part between the first groove and 
the second groove the position-adjusting concave part in 
which at least a part of side faces is formed by the first to 
fourth abutting faces. Thus, the adjusting member can be 
selectively placed against each abutting face so that the 
position adjustment of the optical element can be performed 
appropriately. In addition, it becomes possible to mold the 
optical element holder having the position-adjusting con 
cave part by using only two molding dies, i.e. a molding die 
for molding the part on the first groove side and a molding 
die for molding the part on the second groove side. Further, 
the molded optical element holder can be surely taken out 
from the molding die. 
0043 Moreover, the optical element holder according to 
a tenth aspect is an optical element holder for holding an 
optical element, having a position-adjusting concave part 
that is caved towards an optical axis side on an outer 
peripheral face Surrounding the optical axis of the optical 
element, which is capable of adjusting position of the optical 
element by inserting an adjusting member into the position 
adjusting concave part and shifting the adjusting member 
while holding the optical element. The optical element 
holder comprises: a first groove extending from one end of 
the outer peripheral face in an optical axis direction towards 
the other end; a second groove extending from the other end 
of the outer peripheral face in the optical axis direction 
towards the one end, which is connected to the first groove; 
and the position-adjusting concave part formed in a con 
necting part between the first groove and the second groove, 
which is capable of adjusting position by the adjusting 
member in the optical axis direction of the optical element, 
a revolving direction with the optical axis being a center, 
width direction of the first groove and the second groove, 
which is orthogonal to the optical axis, and in a synthesized 
direction that is a combination of at least two directions out 
of the directions, wherein: the first groove and the second 
groove are formed in Such a manner that respective centers 
in width direction thereof come at a same position with 
respect to each other in the width direction; out of two side 
faces in a width direction of a connecting part between the 
first groove and the second groove, at least one side face 
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protrudes towards a center side in the width direction of the 
first and second grooves than side faces of the first and 
second groove which are connected to the one side face, 
thereby forming, in the connecting part, an abutting face to 
which the adjusting member can be placed against; and the 
abutting face constitutes at least a part of side faces of the 
position-adjusting concave part. 

0044) In the tenth aspect of the present invention, there is 
provided in the connecting part between the first groove and 
the second groove the position-adjusting concave part in 
which at least a part of side faces is formed by the abutting 
face. Thus, the adjusting member can be placed against the 
abutting face so that the position adjustment can be per 
formed appropriately. In addition, it becomes possible to 
mold the optical element holder having the position-adjust 
ing concave part by using only two molding dies, i.e. a 
molding die for molding the part on the first groove side and 
a molding die for molding the part on the second groove 
side. Further, the molded optical element holder can be 
Surely taken out from the molding die. 
0045. In the optical element according to the first aspect, 
there is provided the position-adjusting concave part in the 
connecting part between the first groove and the second 
groove. Thus, it is possible to mold the optical element 
having the position-adjusting concave part by using only 
two molding dies of the first molding die and the second 
molding die. In addition, the molded optical element can be 
Surely taken out from the molding die. As a result, it is 
possible to achieve an optical element that is capable of 
reducing the total cost for molding the position-adjusting 
concave part, e.g. cost of dies, cost for initially adopting an 
automation machine, cost necessary for modification or 
maintenance; molding the position-adjusting concave part 
effectively; and also improving the yield. 

0046. In the optical element according to the second 
aspect, there is provided in the connecting part between the 
first groove and the second groove the position-adjusting 
concave part in which at least a part of side faces is formed 
by the first to fourth abutting faces. Thus, the adjusting 
member can be selectively placed against each abutting face 
so that the position adjustment can be performed appropri 
ately. In addition, it becomes possible to mold the optical 
element having the position-adjusting concave part by using 
only two molding dies, i.e. a molding die for molding the 
part on the first groove side and a molding die for molding 
the part on the second groove side. Further, the molded 
optical element can be Surely taken out from the molding 
die. As a result, it is possible to achieve an optical element 
that is capable of reducing the total cost for molding the 
position-adjusting concave part, e.g. cost of dies, cost for 
initially adopting an automation machine, cost necessary for 
modification or maintenance; molding the position-adjusting 
concave part effectively; improving the yield; and also 
exhibiting an excellent optical performance due to the 
appropriately-performed position adjustment. 

0047. Further, the optical element according to the third 
aspect allows the use of existing adjusting members. More 
over, the adjusting member can be appropriately placed 
against all the abutting faces so that position adjustment can 
be performed more easily with higher precision. As a result, 
in addition to the effects achieved by the optical element 
according to the second aspect, it is possible to provide an 
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optical element capable of further improving the manufac 
ture efficiency and the optical performance of an optical 
apparatus to which the optical element is mounted. 

0048. Furthermore, in the optical element according to 
the fourth aspect, there is provided in the connecting part 
between the first groove and the second groove the position 
adjusting concave part in which at least a part of side faces 
is formed by the first to fourth abutting faces. Thus, the 
adjusting member can be selectively placed against each 
abutting face so that the position adjustment can be per 
formed appropriately. In addition, it becomes possible to 
mold the optical element having the position-adjusting con 
cave part by using only two molding dies, i.e. a molding die 
for molding the part on the first groove side and a molding 
die for molding the part on the second groove side. Further, 
the molded optical element can be surely taken out from the 
molding die. As a result, it is possible to achieve an optical 
element that is capable of reducing the total cost for 
molding the position-adjusting concave part, e.g. cost of 
dies, cost for initially adopting an automation machine, cost 
necessary for modification or maintenance; molding the 
position-adjusting concave part effectively; improving the 
yield; and also exhibiting an excellent optical performance 
due to the appropriately-performed position adjustment. 

0049. In the optical element according to the fifth aspect, 
there is provided in the connecting part between the first 
groove and the second groove the position-adjusting con 
cave part in which at least a part of side faces is formed by 
the abutting face. Thus, the adjusting member can be placed 
against the abutting face so that the position adjustment can 
be performed appropriately. In addition, it becomes possible 
to mold the optical element having the position-adjusting 
concave part by using only two molding dies, i.e. a molding 
die for molding the part on the first groove side and a 
molding die for molding the part on the second groove side. 
Further, the molded optical element can be surely taken out 
from the molding die. As a result, it is possible to achieve an 
optical element that is capable of reducing the total cost for 
molding the position-adjusting concave part, e.g. cost of 
dies, cost for initially adopting an automation machine, cost 
necessary for modification or maintenance; molding the 
position-adjusting concave part effectively; improving the 
yield; and also exhibiting an excellent optical performance 
due to the appropriately-performed position adjustment. 

0050. Further, in the optical element holder according to 
the sixth aspect, there is provided the position-adjusting 
concave part in the connecting part between the first groove 
and the second groove. Thus, it is possible to mold the 
optical element having the position-adjusting concave part 
by using only two molding dies of the first molding die and 
the second molding die. In addition, the molded optical 
element holder can be surely taken out from the molding die. 
As a result, it is possible to achieve an optical element holder 
that is capable of reducing the total cost for molding the 
position-adjusting concave part, e.g. cost of dies, cost for 
initially adopting an automation machine, cost necessary for 
modification or maintenance; molding the position-adjusting 
concave part effectively; and also improving the yield. 

0051. Furthermore, in the optical element holder accord 
ing to the seventh aspect, there is provided in the connecting 
part between the first groove and the second groove the 
position-adjusting concave part in which at least a part of 
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side faces is formed by the first to fourth abutting faces. 
Thus, the adjusting member can be selectively placed 
against each abutting face so that the position adjustment 
can be performed appropriately. In addition, it becomes 
possible to mold the optical element holder having the 
position-adjusting concave part by using only two molding 
dies, i.e. a molding die for molding the part on the first 
groove side and a molding die for molding the part on the 
second groove side. Further, the molded optical element 
holder can be Surely taken out from the molding die. As a 
result, it is possible to achieve an optical element holder that 
is capable of reducing the total cost for molding the 
position-adjusting concave part, e.g. cost of dies, cost for 
initially adopting an automation machine, cost necessary for 
modification or maintenance; molding the position-adjusting 
concave part effectively; improving the yield; and also 
exhibiting an excellent optical performance due to the 
appropriately-performed position adjustment. 

0.052 Further, the optical element holder according to the 
eighth aspect allows the use of existing adjusting members. 
Moreover, the adjusting member can be appropriately placed 
against all the abutting faces so that position adjustment of 
the optical element can be performed more easily with 
higher precision. As a result, in addition to the effects 
achieved by the optical element holder according to the 
seventh aspect, it is possible to provide an optical element 
holder capable of further improving the manufacture effi 
ciency and the optical performance of an optical apparatus 
to which the optical element is mounted. 
0053. Furthermore, in the optical element holder accord 
ing to the ninth aspect, there is provided in the connecting 
part between the first groove and the second groove the 
position-adjusting concave part in which at least a part of 
side faces is formed by the first to fourth abutting faces. 
Thus, the adjusting member can be selectively placed 
against each abutting face so that the position adjustment of 
the optical element can be performed appropriately. In 
addition, it becomes possible to mold the optical element 
holder having the position-adjusting concave part by using 
only two molding dies, i.e. a molding die for molding the 
part on the first groove side and a molding die for molding 
the part on the second groove side. Further, the molded 
optical element holder can be surely taken out from the 
molding die. As a result, it is possible to achieve an optical 
element holder that is capable of: reducing the total cost for 
molding the position-adjusting concave part, e.g. cost of 
dies, cost for initially adopting an automation machine, cost 
necessary for modification or maintenance; molding the 
position-adjusting concave part effectively; improving the 
yield; and also exhibiting an excellent optical performance 
due to the appropriately-performed position adjustment. 

0054 Moreover, in the optical element according to the 
tenth aspect, there is provided in the connecting part 
between the first groove and the second groove the position 
adjusting concave part in which at least a part of side faces 
is formed by the abutting face. Thus, the adjusting member 
can be placed against the abutting face so that the position 
adjustment of the optical element can be performed appro 
priately. In addition, it becomes possible to mold the optical 
element holder having the position-adjusting concave part 
by using only two molding dies, i.e. a molding die for 
molding the part on the first groove side and a molding die 
for molding the part on the second groove side. Further, the 
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molded optical element holder can be surely taken out from 
the molding die. As a result, it is possible to achieve an 
optical element holder that is capable of reducing the total 
cost for molding the position-adjusting concave part, e.g. 
cost of dies, cost for initially adopting an automation 
machine, cost necessary for modification or maintenance; 
molding the position-adjusting concave part effectively; 
improving the yield; and also exhibiting an excellent optical 
performance due to the appropriately-performed position 
adjustment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.055 FIG. 1 is a front elevational view for showing a 
lens with a molded position-adjusting concave part together 
with a molding die according to a first embodiment of an 
optical element of the present invention; 

0056 FIG. 2 is a cross section taken along the line 2-2 of 
FIG. 1 for showing the lens of FIG. 1 together with an 
adjusting pin; 

0057 FIG. 3 is a front elevational view for showing a 
lens with a molded position-adjusting concave part together 
with a molding die according to a second embodiment of an 
optical element of the present invention; 

0058 
FIG. 3; 

0059 FIG. 5 is a front elevational view for showing a 
lens with a molded position-adjusting concave part together 
with a molding die according to a third embodiment of an 
optical element of the present invention; 
0060 FIG. 6 is a front elevational view for showing a 
lens with a molded position-adjusting concave part together 
with a molding die according to a fourth embodiment of an 
optical element of the present invention; 
0061 FIG. 7 is a front elevational view for showing an 
embodiment of an optical element holder according to the 
present invention; 

FIG. 4 is a cross section taken along the line 4-4 of 

0062 FIG. 8 is a cross section taken along the line 8-8 of 
FIG. 7: 

0063 FIG. 9 is an illustration for showing the structure 
of an embodiment of an optical pickup device to which the 
optical element according to the present invention is 
mounted; 

0064 FIG. 10 is a front elevational view for showing an 
example of a lens in which a conventional position-adjusting 
concave is molded; and 

0065 FIG. 11 is a cross section taken along the line 11-11 
of FIG. 10. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Embodiment of Optical Element 

First Embodiment 

0066. A first embodiment of the optical element accord 
ing to the present invention will be described hereinafter by 
referring to FIG. 1 and FIG. 2. 
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0067 Same reference numerals as those of the conven 
tional case are applied for describing the components having 
the same or similar fundamental structures thereof. 

0068. As an example of the optical element according to 
the embodiment, FIG. 1 and FIG. 2 illustrate a lens 15 with 
an integrally molded holder, which is formed by integrally 
molding a lens main body 5 comprising two lens faces 2, 3, 
i.e. a first lens face (cylindrical face) 2 and a second lens 3. 
and a cylindrical-shape holder 14 for holding the lens main 
body 5 through injection molding of a resin material. 

0069. This lens 15 can be used as a sensor lens that is 
disposed at an incident-side position of a light-receiving 
element in an optical pickup device (see FIG. 9), for 
example. 

0070). As shown in FIG. 1 and FIG. 2, the lens 15 of the 
embodiment comprises, on the outer peripheral face of the 
holder 14, a position-adjusting concave part 16 that is a part 
surrounded by a virtual line (broken line) in FIG. 1. The 
position-adjusting concave part 16 is formed to have a flat 
bottom face. 

0071. By inserting an adjusting pin 13 as an example of 
an adjusting member into the position-adjusting concave 
part 16 and shifting the adjusting pin 13 in that state, the 
position of the lens 15 can be adjusted. 
0072 Specifically, by shifting the adjusting pin 13 in the 
direction of an optical axis 8 of the lens 15 (in the vertical 
direction of FIG. 1 and FIG. 2) with the adjusting pin 13 
inserted in the position-adjusting concave part 16, it is 
possible to adjust the position of the lens 15 in the optical 
axis 8 direction. 

0073. Further, by rotating the adjusting pin 13 in the 
revolving direction having the optical axis 8 being the center 
while the adjusting pin 13 is inserted in the position 
adjusting concave part 16, it is possible to adjust the position 
of the lens 15 in the revolving direction. 
0074 Furthermore, by shifting the adjusting pin 13 in the 
width direction of the position-adjusting concave part 16 (in 
the lateral direction of FIG. 1) that is orthogonal to the 
optical axis 8 while the adjusting pin 13 is inserted in the 
position-adjusting concave part 16, it is possible to adjust the 
position of the lens 15 in the width direction. 
0075. The width direction of the position-adjusting con 
cave part 16 means the same direction (in the lateral direc 
tion of FIG. 1) as the width direction of a connecting part 
between a first groove 17 and a second groove 21 to be 
described later, the width direction of a first bottom face 17a 
of the first groove 17, and the width direction of a second 
bottom face 21a of the second groove 21. 
0.076 Moreover, by shifting the adjusting pin 13 in a 
synthesized direction of at least two directions among the 
optical axis 8 direction, the revolving direction, and the 
width direction under the state where the adjusting pin 13 is 
inserted in the position-adjusting concave part 16, it 
becomes possible to adjust the position of the lens 15 in the 
synthesized direction. 
0077. In terms of the fact that position adjustment of the 
lens 15 is performed by shifting the adjusting pin 13 while 
the adjusting pin 13 is inserted in the position-adjusting 
concave part 16, it is basically the same as the conventional 
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case. However, the embodiment is very different from the 
conventional case in terms of the structure of the position 
adjusting concave part 16. 

0078 That is, as shown in FIG. 1, on the outer peripheral 
face of the holder 14, there is formed the first groove 17 
extending from one of the ends (the top end in FIG. 1 and 
FIG. 2) in the optical axis 8 direction on the outer peripheral 
face towards the other end (the bottom end in FIG. 1 and 
FIG. 2) in the optical axis 8 direction thereof. 

0079. As shown in FIG. 1 and FIG. 2, the first groove 17 
has the bottom face 17a that is lengthy in the optical axis 8 
direction. 

0080) Further, the first groove 17 has a first side face 17b 
formed on one end of the first bottom face 17a in the width 
direction that is orthogonal to the optical axis 8 direction, i.e. 
in the right end of the first bottom face 17a in FIG. 1. 

0081 Furthermore, the first groove 17 has a second side 
face 17c formed on the other end of the first bottom face 17a 
in the width direction, i.e. in the left end of the first bottom 
face 17a in FIG. 1. This second side face 17c is formed to 
have a shorter length in the optical axis 8 direction than that 
of the first side face 17b. 

0082) Meanwhile, as shown in FIG. 1, on the outer 
peripheral face of the holder 14, there is formed the second 
groove 21 extending from the other end (the bottom end) in 
the optical axis 8 direction on the outer peripheral face 
towards the one end (the top end) in the optical axis 8 
direction thereof. The top end of this second groove 21 is 
connected to the bottom end of the first groove 17. 

0083. As shown in FIG. 1 and FIG. 2, the second groove 
21 has the bottom face 21a that is lengthy in the optical axis 
8 direction. 

0084. Further, the second groove 21 has a third side face 
21b formed on one end of the second bottom face 21a in the 
width direction that is orthogonal to the optical axis 8 
direction, i.e. in the right end of the second bottom face 21a 
in FIG. 1. 

0085. As shown in FIG. 1, the third side face 21b is 
formed at a position that is on the left side with respect to the 
first side face 17b in the width direction and on the right side 
with respect to the second side face 17c in the width 
direction. In other words, the third side face 21b is formed 
between the first side face 17b and the second side face 17c 
in the width direction. The third side face 21b may be 
formed at the same position as that of the second side face 
17c in the width direction. 

0086) Furthermore, the second groove 21 has a fourth 
side face 21c formed on the other end of the second bottom 
face 21a in the width direction, i.e. in the left end of the 
second bottom face 21a in FIG.1. This fourth side face 21C 
is formed to have a longer length in the optical axis 8 
direction than that of the third side face 21b. 

0087. The fourth side face 21c is formed at a position on 
the left of the second side face 17c in the width direction. 

0088. The embodiment has the above-described position 
adjusting concave part 16 in the connecting part between the 
first groove 17 and the second groove 21. 
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0089. The connecting part between the first groove 17 
and the second groove 21 will be described in more detail. 
This connecting part has a first abutting face 19 on the 
second side face 17b in the vicinity of the second groove 21, 
and a nodal line L between the outer peripheral face of the 
holder 14 and a nodal line 'between the first bottom face 
17a are in parallel to the optical axis 8 direction. The 
adjusting pin 13 can be placed against the first abutting face 
19. 

0090. Further, the two nodal lines L and L' of the first 
abutting face 19 overlap with each other on a plane of FIG. 
1 and, as a whole, the first abutting face 19 is formed in a 
shape that is orthogonal to the bottom face of the position 
adjusting concave part 16. 
0091. As the first abutting face 19, at least either the 
nodal line L between the outer peripheral face of the holder 
14 or the nodal line L' between the first bottom face 17a 
may be in parallel to the optical axis 8 direction, as long as 
it can have the adjusting pin 13 placed against at the time of 
position adjustment. 

0092. Further, the first abutting face 19 is not limited to 
the one in which at least one of the two nodal lines L and 
L' is in parallel to the optical axis 8 direction. It is also 
possible to use the one in which at least one of the two nodal 
lines L and L' gradually goes distant from the optical axis 
8 towards the top end of the outer peripheral face of the 
holder 14. Such shape of the first abutting face 19 is 
employed assuming the case of forming a mold draft taper 
on the first groove 17 and the case of providing an inten 
tional taper on the first groove 17, for example. 
0093. Furthermore, the shape of the first abutting face 19 

is not limited to the shape that is orthogonal to the bottom 
face of the position-adjusting concave part 16. For example, 
it may be formed in a shape that is oblique towards the inner 
side or outer side in the width direction of the position 
adjusting concave part 16 along the depth direction of the 
position-adjusting concave part 16. 
0094. In addition to such first abutting face 19, the 
connecting part further comprises a second abutting face 20 
formed at the end of the first abutting face 19 on the second 
groove 21 side. The adjusting pin 13 can be placed against 
the second abutting face 20. 
0.095 The second abutting face 20 extends from the end 
of the first abutting face 19 on the second groove 21 side 
towards the center of the first groove 17 in the width 
direction at a right angle, so that it is formed in a shape in 
which a nodal line L between the outer peripheral face of 
the holder 14 and a nodal line L' between the first bottom 
face 17a are orthogonal to the optical axis 8. 
0096. Further, the two nodal lines L and L' of the 
second abutting face 20 overlap with each other on a plane 
of FIG. 1 and, as a whole, the second abutting face 20 is 
formed in a shape that is orthogonal to the bottom face of the 
position-adjusting concave part 16. 

0097. The end of the second abutting face 20 on the 
second groove 21 side, i.e. the left end in FIG. 1, is 
connected to the third side face 21b. 

0.098 As the second abutting face 20, at least either the 
nodal line L between the outer peripheral face of the holder 
14 or the nodal line L' between the first bottom face 17a 
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may be in parallel to the optical axis 8 direction, as long as 
it can have the adjusting pin 13 placed against at the time of 
position adjustment. 

0099 Furthermore, the shape of the second abutting face 
20 is not limited to the shape that is orthogonal to the bottom 
face of the position-adjusting concave part 16. For example, 
it may be formed in a shape that is oblique towards the inner 
side or outer side in the width direction of the position 
adjusting concave part 16 along the depth direction of the 
position-adjusting concave part 16. 
0100. In addition to such first abutting face 19 and second 
abutting face 20, the connecting part further comprises a 
third abutting face 22 formed on the fourth side face 21c in 
the vicinity of the first groove 17, and a nodal line L. 
between the outer peripheral face of the holder 14 and a 
nodal line L' between the second bottom face 21a are in 
parallel to the optical axis 8 direction. The adjusting pin 13 
can be placed against the third abutting face 22. 
0101 Further, the two nodal lines L and L'of the third 
abutting face 22 overlap with each other on a plane of FIG. 
1 and, as a whole, the third abutting face 22 is formed in a 
shape that is orthogonal to the bottom face of the position 
adjusting concave part 16. 
0102 As the third abutting face 22, at least either the 
nodal line L between the outer peripheral face of the holder 
14 or the nodal line L' between the second bottom face 21a 
may be in parallel to the optical axis 8 direction, as long as 
it can have the adjusting pin 13 placed against at the time of 
position adjustment. 

0103). Further, the third abutting face 22 is not limited to 
the one in which at least one of the two nodal lines L and 
L' is in parallel to the optical axis 8 direction. It is also 
possible to use the one in which at least one of the two nodal 
lines L and L' gradually goes distant from the optical axis 
8 towards the bottom end of the outer peripheral face of the 
holder 14. Such shape of the third abutting face 22 is 
employed assuming the case of forming a mold draft taper 
on the second groove 21 and the case of providing an 
intentional taper on the second groove 21, for example. 
0.104 Furthermore, the shape of the third abutting face 22 

is not limited to the shape that is orthogonal to the bottom 
face of the position-adjusting concave part 16. For example, 
it may be formed in a shape that is oblique towards the inner 
side or outer side in the width direction of the position 
adjusting concave part 16 along the depth direction of the 
position-adjusting concave part 16. 
0105. In addition to the first to third abutting faces 19, 20, 
22, the connecting part further comprises a fourth abutting 
face 24 formed at the end of the third abutting face 22 on the 
first groove 17 side. The adjusting pin 13 can be placed 
against the fourth abutting face 24. 
0106 The fourth abutting face 24 extends from the end of 
the third abutting face 22 on the first groove 17 side towards 
the center of the second groove 21 in the width direction at 
a right angle, so that it is formed in a shape in which a nodal 
line La between the outer peripheral face of the holder 14 
and a nodal line L' between the second bottom face 21a are 
orthogonal to the optical axis 8. 

0.107 Further, the two nodal lines L and L'of the fourth 
abutting face 24 overlap with each other on a plane of FIG. 
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1 and, as a whole, the fourth abutting face 24 is formed in 
a shape that is orthogonal to the bottom face of the position 
adjusting concave part 16. 

0108 Furthermore, the end of the fourth abutting face 24 
on the first groove 17 side, i.e. the right end in FIG. 1, is 
connected to the second side face 17c. 

0109 As the fourth abutting face 24, at least either the 
nodal line La between the outer peripheral face of the holder 
14 or the nodal line L' between the second bottom face 21a 
may be in parallel to the optical axis 8 direction, as long as 
it can have the adjusting pin 13 placed against at the time of 
position adjustment. 

0110 Moreover, the shape of the fourth abutting face 24 
is not limited to the shape that is orthogonal to the bottom 
face of the position-adjusting concave part 16. For example, 
it may be formed in a shape that is oblique towards the inner 
side or outer side in the width direction of the position 
adjusting concave part 16 along the depth direction of the 
position-adjusting concave part 16. 

0111. The first to fourth abutting faces 19, 20, 22, and 24 
formed in this manner in the connecting part constitute the 
side faces of the position-adjusting concave part 16 having 
a square plane shape. 

0112 The first abutting face 19 and the third abutting face 
22 each form the whole part of a different side face of the 
position-adjusting concave part 16 (on the left- and right 
side faces in FIG. 1). 
0113. In the meantime, the second abutting face 20 and 
the fourth abutting face 24 each form a part of a different 
side face of the position-adjusting concave part 16 (the top 
and bottom-side faces in FIG. 1). 
0114. The lens 15 having such position-adjusting con 
cave part 16 can be molded by a lens molding die 28 which 
comprises only two molding dies 26 and 27 as shown by an 
alternate long and short dash line in FIG. 1 and FIG. 2. The 
lower die 26 is a movable-side molding die for molding the 
part on the first groove 17 side along with the first lens face 
2 by transcription, and the upper die 27 is a fixed-side 
molding die for molding the part on the second groove 21 
side along with the second lens face 3 by transcription. 

0115 That is, the embodiment is different from the con 
ventional case in respect that the position-adjusting concave 
part 16 is molded in the connecting part between the first 
groove 17 and the second groove 21 which are in the shapes 
that do not interrupt the shift of the die (the lower die 26 in 
this embodiment) or the molded article in the optical axis 8 
direction (in other word, taking-out action of the molded 
article). Thus, the molded article can be surely taken out 
from the molding dies 26 and 27 even when the position 
adjusting concave part 16 is molded by only the two molding 
dies 26 and 27. 

0116. Therefore, when shifting the adjusting pin 13 in the 
optical axis 8 direction, the revolving direction, the width 
direction, or the synthesized direction that is a combination 
of at least two directions among those directions, while the 
adjusting pin 13 is inserted to the position-adjusting concave 
part 16 of the lens 15 molded in this manner, the adjusting 
pin 13 can selectively be placed at least against one of the 
first to fourth abutting faces 19, 20, 22, and 24. 
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0117. As a result, adjustment of the position of the lens 15 
using the adjusting pin 13 can be appropriately performed. 

0118. Further, as described above, the plane shape of the 
position-adjusting concave part 16 is formed in a square 
shape in this embodiment. Thus, for adjusting the position, 
it is possible to use an existing pin without having a 
particular shape (for example, the one with a circular cross 
section) as it is by inserting it to the position-adjusting 
concave part 16. 
0119 Furthermore, the adjusting pin can be appropriately 
placed against all the abutting faces 19, 20, 22, and 24. 
0.120. As a result, position adjustment of the lens 15 using 
the adjusting pin 13 can be performed with high precision 
and at a still lower cost. 

0121 The first to fourth abutting faces 19, 20, 22, and 24 
may not necessarily be the flat faces but may be formed in 
winding or ZigZag form along the depth direction of the 
position-adjusting concave part 16, for example, as long as 
they can have the adjusting pin 13 placed against when 
adjusting the position. 

0.122 Needless to say, the position-adjusting concave 
part 16 of the embodiment can be applied to the diffraction 
grating. 

Second Embodiment 

0123. Next, a second embodiment of the optical element 
according to the present invention will be described by 
referring to FIG. 3 and FIG. 4. 

0.124 Same reference numerals as those of the first 
embodiment are applied for describing the components 
having the same or similar fundamental structures thereof. 
0.125. As shown in FIG. 3 and FIG. 4, a lens 36 as the 
optical element of this embodiment is different form the lens 
15 of the first embodiment, and the second side face 17c is 
formed to have a longer length than that of the first side face 
17b in the optical axis 8 direction. 

0.126 Further, unlike the lens 15 of the first embodiment, 
the lens 36 of this embodiment is so formed that the third 
side face 21b has a longer length than that of the fourth side 
face 21c in the optical axis 8 direction. 

0.127) Furthermore, in the embodiment, a second abutting 
face 38 is not in the shape in which the nodal line L between 
the outer peripheral face of the holder 14 and the nodal line 
L' between the first bottom face 17a are orthogonal to the 
optical axis 8 direction, unlike the first embodiment. It is 
formed in a shape having a prescribed acute angle 0 with 
respect to the optical axis 8 clockwise. 

0128. As the second abutting face 38, at least either the 
nodal line L between the outer peripheral face of the holder 
14 or the nodal line L' between the first bottom face 17a 
may have the prescribed acute angle 0 with respect to the 
optical axis 8 direction, as long as it can have the adjusting 
pin 13 placed against at the time of position adjustment. 

0129. The end of the second abutting face 38 on the 
second groove 21 side is placed at the same height as that of 
the end of the second side face 17c on the second groove 21 
side. 



US 2006/0204205 A1 

0130. Further, in the embodiment, a fourth abutting face 
39 is not in the shape in which the nodal line La between the 
outer peripheral face of the holder 14 and the nodal line L' 
between the second bottom face 21a are orthogonal to the 
optical axis 8 direction, unlike the first embodiment. It is 
formed in a shape having a prescribed acute angle 0 with 
respect to the optical axis 8 clockwise. 
0131. As the fourth abutting face 39, at least either the 
nodal line La between the outer peripheral face of the holder 
14 or the nodal line L' between the second bottom face 21a 
may have the prescribed acute angle 0 with respect to the 
optical axis 8 direction, as long as it can have the adjusting 
pin 13 placed against at the time of position adjustment. 
0132) Since the second abutting face 38 and the fourth 
abutting face 39 are formed in this manner, the plane shape 
of a position-adjusting concave part 40 in the lens 36 
according to the embodiment is in a parallelogram shape as 
shown in FIG. 3. 

0133. Such lens 36 requires an adjusting pin in a shape 
that can be inserted into the position-adjusting concave part 
40. However, like the first embodiment, it can be molded by 
a lens molding die 32 that is constituted only of two molding 
dies, i.e. a lower die 41 and an upper die 42, and a molded 
article can be surely taken out from the molding die 32. 
0134) Furthermore, in the embodiment, as shown by an 
alternate long and short dash line in FIG. 3 and FIG. 4, the 
contact face of the lower die 41 between the upper die 42 and 
the contact face of the upper die 42 between the lower die 
41 can both be formed in a plane form without steps in the 
optical axis 8 direction. This allows an easy and low-cost 
manufacture of the optical element molding die. 
0135 The second abutting face 38 and the fourth abutting 
face 40 may not necessarily be the flat faces but may be 
formed in winding or ZigZag form along the depth direction 
of the position-adjusting concave part 40, for example, as 
long as they can have the adjusting pin 13 placed against 
when adjusting the position. 
0136 Needless to say, the position-adjusting concave 
part 40 of the embodiment can be applied to the diffraction 
grating. 

Third Embodiment 

0137 Next, a third embodiment of the optical element 
according to the present invention will be described by 
referring to FIG. 5. 

0138 Same reference numerals as those of the first 
embodiment are applied for describing the components 
having the same or similar fundamental thereof. 
0.139. As shown in FIG. 5, a lens 60 according to this 
embodiment is different from the lens 15 of the first embodi 
ment. The first groove 17 and the second groove 21 thereof 
are formed in Such a manner that each center of the grooves 
in the width direction comes at the same position with 
respect to each other in the width direction and that the 
dimensions thereof in the width direction are the same. 

0140. Further, both side faces in the width direction of the 
connecting part between the first groove 17 and the second 
groove 21, i.e. the connecting part between the first side face 
17b and the third side face 21b, and the connecting part 
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between the second side face 17c and the fourth side face 
21c, are formed to protrude towards the center side in the 
width direction of the first groove 17 and the second groove 
21 when compared to the side faces of the part other than the 
connecting part. 

0.141 Specifically, out of these two protruded side faces 
of the connecting part, the side face on the right side of FIG. 
5 has: a first face orthogonal to the first side face 17b, which 
is connected to the first side face 17b via a rounded face; a 
second face in parallel to the first side face 17b, which is 
connected to the left end of the first face via the rounded 
face; and a third face that is connected to the bottom end of 
the second face via the rounded face while the right end 
thereof is connected to the third side face 21b via the 
rounded face. Thereby, the plane shape thereof is formed 
almost in a rectangular shape. 

0.142 Further, out of these two side faces of the connect 
ing part, the side face on the left side of FIG. 5 has: a first 
face orthogonal to the second side face 17c, which is 
connected to the second side face 17c via arounded face; a 
second face in parallel to the second side face 17c, which is 
connected to the right end of the first face via the rounded 
face; and a third face that is connected to the bottom end of 
the second face via the rounded face while the left end 
thereof is connected to the fourth side face 21c via the 
rounded face. Thereby, the plane shape thereof is formed 
almost in a rectangular shape. 

0143) Thereby, both of the protruded side faces of the 
connecting part constitute abutting faces 61 and 62 to which 
the adjusting pin 13 can be placed against when adjusting the 
position. 

0144) Further, the abutting faces 61 and 62 constitute the 
side faces of a position-adjusting concave part 63 that is 
surrounded by a virtual line (broken line) in FIG. 5. 
0145 As shown by an alternate long and short dash line 
in FIG. 5, the lens 60 of the embodiment also can be molded 
by a lens molding die 67 that is constituted only of two 
molding dies 65, 66, i.e. a lower die 65 for molding the part 
on the first groove 17 side and an upper die 66 for molding 
the part on the second groove 21 side, and a molded article 
can be surely taken out from the molding die 67. 

0146). Furthermore, like the lens 36 of the second 
embodiment, the contact face of the lower die 65 between 
the upper die 66 and the contact face of the upper die 66 
between the lower die 65 can both beformed in a plane form 
without steps in the optical axis 8 direction. This allows an 
easy and low-cost manufacture of the lens molding die 67. 
0.147. In FIG. 5, the plane shapes of the abutting faces 61 
and 62 are formed almost in rectangular. However, it is not 
limited to this but the abutting face may be formed in such 
a manner that the side faces of the connecting part are 
protruded in plane semicircle or plane triangle shape, so that 
the plane shape of the abutting face may be in other shapes 
than a rectangle, Such as semicircle, triangle, etc. 

0.148. Furthermore, only one of the side faces in the width 
direction of the connecting part may be protruded towards 
the center side in the width direction of the first groove 17 
and the second groove 21. In that case, it is also possible to 
mold the abutting face against which the adjusting pin can 
be placed. 



US 2006/0204205 A1 

0149 Needless to say, the position-adjusting concave 
part 63 of the embodiment can be applied to the diffraction 
grating. 

Fourth Embodiment 

0150. Next, a fourth embodiment of the optical element 
according to the present invention will be described by 
referring to FIG. 6. 

0151 Same reference numerals as those of the second 
embodiment are applied for describing the components 
having the same or similar fundamental structures thereof. 

0152. As shown in FIG. 6, in a lens 70 of this embodi 
ment, the forms of the first to fourth abutting faces 19, 38. 
22.39 and the form of the position-adjusting concave part 40 
whose side faces are constituted of each of the abutting faces 
19, 38, 22.39 are basically the same as those of the lens 36 
of the second embodiment. 

0153. However, unlike the lens 36 of the second embodi 
ment, the lens 70 of this embodiment has the first side face 
17b and the third face 21b formed at the same position in the 
width direction and the second side face 17c and the fourth 
side face 21c formed at the same position in the width 
direction. 

0154 As shown in an alternate long and short dash line 
in FIG. 6, the lens 70 of the embodiment also can be molded 
by a lens molding die 73 that is constituted only of two 
molding dies 71, 72, i.e. a lower die 71 for molding the part 
on the first groove 17 side and an upper die 72 for molding 
the part on the second groove 21 side, and a molded article 
can be surely taken out from the molding die 73. 

0.155) Furthermore, like the lens 36 of the second 
embodiment, the contact face of the lower die 71 between 
the upper die 72 and the contact face of the upper die 72 
between the lower die 71 can both beformed in a plane form 
without steps in the optical axis 8 direction. This allows an 
easy and low-cost manufacture of the lens molding die 73. 

(Embodiment of Optical Element Holder) 

0156 Next, an embodiment of the optical element holder 
according to the present invention will be described by 
referring to FIG. 7 and FIG. 8. 

0157. As shown in FIG. 7, an optical element holder 43 
according to this embodiment is formed as a cylindrical 
shape holder 43. 

0158. The optical element holder 43 is formed by pro 
viding, in the inner peripheral face, a Supporting part 47 for 
supporting an optical element 37 to be enclosed in the holder 
43, in addition to the structure in which the lens main body 
5 is eliminated from the lens 15 of the first embodiment or 
the structure in which the diffraction grating main body 31 
is eliminated from the diffraction grating 30 of the second 
embodiment. 

0159. That is, in the outer peripheral face of the optical 
element holder 43 according to the embodiment, the above 
described first groove 17 and the second groove 21 are 
formed, and the above-described position-adjusting concave 
part 16 is formed in the connecting part between the first 
groove 17 and the second groove 21. 
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0.160 Inside the optical element holder 43, for example, 
the optical element 37 as a separate body Such as a lens and 
a diffraction grating can be placed to the Supporting part 47 
and fixed by a method using an adhesive or the like. 
0.161 In the state where the optical element 37 is fixed to 
the optical element holder 43, the adjusting pin 13 is inserted 
into the position-adjusting concave part 16 and the adjusting 
pin 13 is shifted. With this, it is possible to perform position 
adjustment in the synthesized direction that is a combination 
of at least two directions among the optical axis 8 direction 
of the optical element, the revolving direction, and the width 
direction. 

0162 Like the lens 15 and the diffraction grating 30 
described above, the position-adjusting concave part 16 of 
such optical element holder 43 is also molded in the con 
necting part between the first groove 17 and the second 
groove 21 which are in the shapes that do not interrupt the 
shift of the molding die or the molded article in the optical 
axis 8 direction. Therefore, it can be molded by an optical 
element holder molding die 46 that is constituted only of two 
molding dies such as a lower die 44 and an upper die 45 as 
shown by an alternate long and short dash line in FIG. 9. 
Also, the molded article can be surely taken out from the 
molding die 46. 
0163. Further, the position-adjusting concave part 16 is 
formed in a square shape in this embodiment. Thus, for 
adjusting the position, it is possible to use an existing pin as 
it is and the adjusting pin can be appropriately placed against 
all the abutting faces 19, 20, 22, and 24. 
0164. The position-adjusting concave part of the optical 
element holder is not limited to the above-described struc 
ture but may be formed in the structure equivalent to that 
shown in FIG. 3-FIG. 6. In that case, the optical element 
molding die can be manufactured more easily at a lower 
COSt. 

(Embodiment of Optical Pickup Device) 
0.165. By referring to FIG. 9, there is described an 
embodiment of the optical element device to which the 
optical element according to the present invention is 
mounted. 

0166 As shown in FIG. 9, an optical pickup device 48 
according to this embodiment comprises an LED light 
source 50 as a light source within a frame 49. The LED light 
source 50 emits laser light of about 780 nm wavelength for 
reading out information recorded on a CD. 
0.167 At a position on the light-emission side of the LED 
light source 50, there is provided the diffraction grating 30 
having the position-adjusting concave part 16 molded on the 
outer peripheral face of the holder 14. The light emitted from 
the LED light source 50 makes incidence on the diffraction 
grating 30. 

0.168. The diffraction grating 30 outputs the light making 
incidence from the LED light source 50 side by converting 
it into three beams (referred to as outward three beams 
hereinafter) for tracking. 
0169. A prism 51 is provided at a position on the emission 
side of the outward three beams of the diffraction grating 30. 
The outward three beams emitted from the diffraction grat 
ing 30 make incidence on the prism 51. 



US 2006/0204205 A1 

0170 The prism 51 reflects the outward three beams 
making incidence from the diffraction grating 30 side 
towards the direction orthogonal to the incident direction. 
0171 A collimator lens 52 is provided at a position on the 
reflection side of the outward three beams of the prism 51. 
The outward three beams reflected by the prism 51 make 
incidence on the collimator lens 52. 

0172. The collimator lens 52 emits the outward three 
beams making incidence form the prism 51 side by convert 
ing them into parallel light beams. 
0173 An objective lens 53 is provided at a position on the 
emission side of the outward three beams of the collimator 
lens 52. The outward three beams emitted from the colli 
mator lens 52 make incidence on the objective lens 53. 
0.174. The objective lens 53 emits the outward three 
beams making incidence from the collimator lens 52 side by 
converting them into converged light. 

0175 A CD 54 is disposed at a position on the emission 
side of the outward three beams of the objective lens 53. The 
outward three beams emitted from the objective lens 53 side 
make incidence on a recording face of the CD 54. 
0176) The outward three beams making incidence on the 
recording face of the CD 54 obtain information recorded on 
the recording face by the intensity of the light reflected from 
the recording face and are reflected towards the objective 
lens 53 side. 

0177. Upon receiving the three beams (referred to as 
inward three beams hereinafter) emitted from the recording 
face of the CD 54, the objective lens 53 emits the inward 
three beams towards the collimator lens 52 side by convert 
ing them into the parallel light beams. 
0178. Upon receiving the inward three beams emitted 
from the objective lens 53, the collimator lens 52 emits the 
inward three beams towards the prism 51 side by converting 
them into the converged light. 

0179 When the inward three beams emitted from the 
collimator lens 52 makes incidence, the prism 51 transmits 
through the incident inwards three beams in that state. 
0180. At a position on the transmission side of the inward 
three beams of the prism 51, there is provided the sensor lens 
15 having the position-adjusting concave part 16 of the 
above-described structure molded on the outer peripheral 
face of the holder 14. The inward three beams transmitted 
through the prism 51 make incidence on the sensor lens 15. 
0181. The sensor lens 15 gives astigmatism to the inward 
three beams making incidence from the prism 51 side, and 
also emits the inward three beams by converging (that is, 
condensing) the beams. 
0182. At a position on the emission side of the inward 
three beams of the sensor lens 15, a photodetector 55 as a 
light-receiving element is provided. The inward three beams 
emitted from the sensor lens 15 make incidence on the 
photodetector 55. 

0183) The photodetector 55 converts the incident inward 
three beams into electric signals. 
0184 The position-adjusting concave part 16 of the sen 
sor lens 15 and that of the diffraction grating 30 are both 
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molded in the connecting part between the first groove 17 
and the second groove 21 which are in the shapes that do not 
interrupt the shift of the molding die or the molded article in 
the optical axis 8 direction. Also, they are molded by only 
two molding dies of the lower die 26 and the upper die 27. 
0185. At the time of assembling the optical pickup device 
48, such sensor lens 15 and diffraction grating 30 are 
respectively fixed on the frame 49 after performing the 
position adjustments on the frame 49 in the optical axis 8 
direction and revolving direction. Therefore, each can 
appropriately exhibit the function thereof. 
0186. With this, the optical pickup device 48 can properly 
read out the information recorded on the CD 54. 

0187. As described above, it is possible with the present 
invention to mold the lenses 15, 36, 60, 70, the diffraction 
grating 30, and the optical element holder 43, which com 
prise the position-adjusting concave parts 16, 40, 63, by 
using only two molding dies of the lower die Such as 26, 41, 
44, 65, or 71 and the upper die such as 27,42, 45, 66, or 72. 
In addition, the molded article can be surely taken out from 
the molding die. 
0188 As a result, it is possible to reduce the total cost for 
molding the position-adjusting concave part, e.g. the cost of 
the dies, cost necessary for initially adopting automation 
machines, and cost for modifications or maintenance. At the 
same time, it allows an effective molding of the position 
adjusting concave part and an improvement in the yield as 
well. 

0189 The present invention is not limited to the above 
described embodiments but various modifications are pos 
sible as necessary. 
0.190 For example, the number of abutting faces consti 
tuting the side faces of the position-adjusting concave part is 
not limited to four but may be five or more. 
0191) Further, not only the lens and the diffraction grat 
ing, but also other optical element that requires position 
adjustment in the optical axis direction and the revolving 
direction may be fixed in the optical element holder. 

What is claimed is: 
1. An optical element having a position-adjusting concave 

part on an outer peripheral face Surrounding an optical axis, 
which is capable adjusting position by inserting an adjusting 
member into said position-adjusting concave part and shift 
ing said adjusting member in that state, said optical element 
comprising: 

a first groove extending from one end of said outer 
peripheral face in an optical axis direction towards 
other end, and a second groove connected to said first 
groove, which extends from said other end of said outer 
peripheral face in said optical axis direction towards 
said one end; and 

said position-adjusting concave part formed in a connect 
ing part between said first groove and said second 
groove, which is capable of adjusting position by said 
adjusting member in said optical axis direction, a 
revolving direction with said optical axis being a cen 
ter, width direction of said first groove and said second 
groove, which is orthogonal to said optical axis, and in 
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a synthesized direction that is a combination of at least 
two directions out of said directions, wherein 

said optical element can be molded by using only two 
molding dies of a first molding die for molding a part 
on said first groove side and a second molding die for 
molding a part on said second groove side. 

2. An optical element having a position-adjusting concave 
part that is caved towards an optical axis side on an outer 
peripheral face Surrounding said optical axis, which is 
capable of adjusting position by inserting an adjusting 
member into said position-adjusting concave part and shift 
ing said adjusting member in that state, said optical element 
comprising: 

a first groove extending from one end of said outer 
peripheral face in an optical axis direction towards 
other end, which has at least a first bottom face, a first 
side face formed in one end of said first bottom face in 
a width direction orthogonal to said optical axis direc 
tion, and a second side face formed in other end of said 
first bottom face in said width direction; 

a second groove connected to said first groove, which 
extends from said other end of said outer peripheral 
face in said optical axis direction towards said one end, 
has at least a second bottom face, a third side face 
formed in one end of said second bottom face in said 
width direction, and a fourth side face formed in other 
end of said second bottom face in said width direction; 
and 

said position-adjusting concave part formed in a connect 
ing part between said first groove and said second 
groove, which is capable of adjusting position by said 
adjusting member in said optical axis direction, a 
revolving direction with said optical axis being a cen 
ter, width direction of said first groove and said second 
groove, which is orthogonal to said optical axis, and in 
a synthesized direction that is a combination of at least 
two directions out of said directions, wherein: 

said first side face is formed at a position closer to one 
direction side in said width direction than said third 
side face; 

said third side face is formed at a position closer to said 
one direction side in said width direction than said 
second side face or at a same position as that of said 
second side face in said width direction; 

said second side face is formed at a position closer to said 
one direction side in said width direction than said 
fourth side face; 

said connecting part between said first groove and said 
second groove comprises at least: 

in a vicinity of said second groove in said first side face, 
a first abutting face to which said adjusting member can 
be placed against, which is formed in Such a shape that 
a nodal line between either said outer peripheral face or 
said first bottom face becomes in parallel to said optical 
axis direction or in Such a shape that it gradually 
becomes distant from said optical axis towards said one 
end of said outer peripheral face in said optical axis 
direction; 

at an end of said first abutting face on said second groove 
side or in an vicinity of said end, a second abutting face 

14 
Sep. 14, 2006 

to which said adjusting member can be place against, 
which is formed in a Such a shape that a nodal line 
between at least either said outer peripheral face or said 
first bottom face makes a prescribed angle with respect 
to said optical axis direction by being extended from 
said end towards a center side of said first groove in 
said width direction; 

in a vicinity of said first groove in said fourth side face, 
a third abutting face to which said adjusting member 
can be placed against, which is formed in Such a shape 
that a nodal line between either said outer peripheral 
face or said second bottom face becomes in parallel to 
said optical axis direction or in Such a shape that it 
gradually becomes distant from said optical axis 
towards said other end of said outer peripheral face in 
said optical axis direction; and 

at an end of said third abutting face on said first groove 
side or in an vicinity of said end, a fourth abutting face 
to which said adjusting member can be place against, 
which is formed in a Such a shape that a nodal line 
between at least either said outer peripheral face or said 
second bottom face makes a prescribed angle with 
respect to said optical axis direction by being extended 
from said end towards a center side of said second 
groove in said width direction, wherein 

said first to fourth abutting faces constitute at least a part 
of side faces of said position-adjusting concave part. 

3. The optical element according to claim 2, wherein: 
said second abutting face is formed in Such a shape that 

at least one of nodal lines between said outer peripheral 
face and said first bottom face is orthogonal to said 
optical axis direction; 

said fourth abutting face is formed in Such a shape that at 
least one of nodal lines between said outer peripheral 
face and said second bottom face is orthogonal to said 
optical axis direction; and 

said position-adjusting concave part has a square or 
rectangular plane shape. 

4. An optical element having a position-adjusting concave 
part that is caved towards an optical axis side on an outer 
peripheral face Surrounding said optical axis, which is 
capable of adjusting position by inserting an adjusting 
member into said position-adjusting concave part and shift 
ing said adjusting member in that state, said optical element 
comprising: 

a first groove extending from one end of said outer 
peripheral face in an optical axis direction towards 
other end, which has at least a first bottom face, a first 
side face formed in one end of said first bottom face in 
a width direction orthogonal to said optical axis direc 
tion, and a second side face formed in other end of said 
first bottom face in said width direction; 

a second groove connected to said first groove, which 
extends from said other end of said outer peripheral 
face in said optical axis direction towards said one end, 
has at least a second bottom face, a third side face 
formed in one end of said second bottom face in said 
width direction, and a fourth side face formed in other 
end of said second bottom face in said width direction; 
and 
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said position-adjusting concave part formed in a connect 
ing part between said first groove and said second 
groove, which is capable of adjusting position by said 
adjusting member in said optical axis direction, a 
revolving direction with said optical axis being a cen 
ter, width direction of said first groove and said second 
groove, which is orthogonal to said optical axis, and in 
a synthesized direction that is a combination of at least 
two directions out of said directions, wherein: 

either said first side face and said third side face or said 
second side face and said fourth side face are formed at 
a same position in said width direction, or said first side 
face and said third side face as well as said second side 
face and said fourth side face are formed at a same 
position in said width direction; 

said connecting part between said first groove and said 
second groove comprises at least: 

in a vicinity of said second groove in said first side face, 
a first abutting face to which said adjusting member can 
be placed against, which is formed in Such a shape that 
a nodal line between either said outer peripheral face or 
said first bottom face becomes in parallel to said optical 
axis direction or in Such a shape that it gradually 
becomes distant from said optical axis towards said one 
end of said outer peripheral face in said optical axis 
direction; 

at an end of said first abutting face on said second groove 
side or in an vicinity of said end, a second abutting face 
to which said adjusting member can be place against, 
which is formed in a Such a shape that a nodal line 
between at least either said outer peripheral face or said 
first bottom face makes a prescribed angle with respect 
to said optical axis direction by being extended from 
said end towards a center side of said first groove in 
said width direction; 

in a vicinity of said first groove in said fourth side face, 
a third abutting face to which said adjusting member 
can be placed against, which is formed in Such a shape 
that a nodal line between either said outer peripheral 
face or said second bottom face becomes in parallel to 
said optical axis direction or in Such a shape that it 
gradually becomes distant from said optical axis 
towards said other end of said outer peripheral face in 
said optical axis direction; and 

at an end of said third abutting face on said first groove 
side or in an vicinity of said end, a fourth abutting face 
to which said adjusting member can be place against, 
which is formed in a Such a shape that a nodal line 
between at least either said outer peripheral face or said 
second bottom face makes a prescribed angle with 
respect to said optical axis direction by being extended 
from said end towards a center side of said second 
groove in said width direction, wherein 

said first to fourth abutting faces constitute at least a part 
of side faces of said position-adjusting concave part. 

5. An optical element having a position-adjusting concave 
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a first groove extending from one end of said outer 
peripheral face in an optical axis direction towards 
other end; 

a second groove extending from said other end of said 
outer peripheral face in said optical axis direction 
towards said one end, which is connected to said first 
groove; and 

said position-adjusting concave part formed in a connect 
ing part between said first groove and said second 
groove, which is capable of adjusting position by said 
adjusting member in said optical axis direction, a 
revolving direction with said optical axis being a cen 
ter, width direction of said first groove and said second 
groove, which is orthogonal to said optical axis, and in 
a synthesized direction that is a combination of at least 
two directions out of said directions, wherein: 

said first groove and said second groove are formed in 
Such a manner that respective centers in width direction 
thereof come at a same position with respect to each 
other in said width direction; 

out of two side faces in a width direction of a connecting 
part between said first groove and said second groove, 
at least one side face protrudes towards a center side in 
said width direction of said first and second grooves 
than side faces of said first and second groove which 
are connected to said one side face, thereby forming, in 
said connecting part, an abutting face to which said 
adjusting member can be placed against; and 

said abutting face constitutes at least a part of side faces 
of said position-adjusting concave part. 

6. An optical element holder for holding an optical 
element, having a position-adjusting concave part on an 
outer peripheral face Surrounding an optical axis of said 
optical element, which is capable of adjusting position of 
said optical element by inserting an adjusting member into 
said position-adjusting concave part and shifting said adjust 
ing member while holding said optical element, said optical 
element holder comprising: 

a first groove extending from one end of said outer 
peripheral face in an optical axis direction towards 
other end, and a second groove connected to said first 
groove, which extends from said other end of said outer 
peripheral face in said optical axis direction towards 
said one end; and 

said position-adjusting concave part formed in a connect 
ing part between said first groove and said second 
groove, which is capable of adjusting position by said 
adjusting member in said optical axis direction of said 
optical element, a revolving direction with said optical 
axis being a center, width direction of said first groove 
and said second groove, which is orthogonal to said 
optical axis direction, and in a synthesized direction 
that is a combination of at least two directions out of 
said directions, wherein 

part that is caved towards an optical axis side on an outer 
peripheral face Surrounding said optical axis, which is 
capable of adjusting position by inserting an adjusting 
member into said position-adjusting concave part and shift 
ing said adjusting member in that state, said optical element 
comprising: 

said optical element holder can be molded by using only 
two molding dies of a first molding die for molding a 
part on said first groove side and a second molding die 
for molding a part on said second groove side. 

7. An optical element holder for holding an optical 
element, having a position-adjusting concave part that is 
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caved towards an optical axis side on an outer peripheral 
face Surrounding said optical axis of said optical element, 
which is capable of adjusting position of said optical ele 
ment by inserting an adjusting member into said position 
adjusting concave part and shifting said adjusting member 
while holding said optical element, said optical element 
holder comprising: 

a first groove extending from one end of said outer 
peripheral face in an optical axis direction towards 
other end, which has at least a first bottom face, a first 
side face formed in one end of said first bottom face in 
a width direction orthogonal to said optical axis direc 
tion, and a second side face formed in other end of said 
first bottom face in said width direction; 

a second groove connected to said first groove, which 
extends from said other end of said outer peripheral 
face in said optical axis direction towards said one end, 
has at least a second bottom face, a third side face 
formed in one end of said second bottom face in said 
width direction, and a fourth side face formed in other 
end of said second bottom face in said width direction; 
and 

said position-adjusting concave part formed in a connect 
ing part between said first groove and said second 
groove, which is capable of adjusting position by said 
adjusting member in said optical axis direction, a 
revolving direction with said optical axis being a cen 
ter, width direction of said first groove and said second 
groove, which is orthogonal to said optical axis, and in 
a synthesized direction that is a combination of at least 
two directions out of said directions, wherein: 

said first side face is formed at a position closer to one 
direction side in said width direction than said third 
side face; 

said third side face is formed at a position closer to said 
one direction side in said width direction than said 
second side face or at a same position as that of said 
second side face in said width direction; 

said second side face is formed at a position closer to said 
one direction side in said width direction than said 
fourth side face; 

said connecting part between said first groove and said 
second groove comprises at least: 

in a vicinity of said second groove in said first side face, 
a first abutting face to which said adjusting member can 
be placed against, which is formed in Such a shape that 
a nodal line between either said outer peripheral face or 
said first bottom face becomes in parallel to said optical 
axis direction or in Such a shape that it gradually 
becomes distant from said optical axis towards said one 
end of said outer peripheral face in said optical axis 
direction; 

at an end of said first abutting face on said second groove 
side or in an vicinity of said end, a second abutting face 
to which said adjusting member can be place against, 
which is formed in a Such a shape that a nodal line 
between at least either said outer peripheral face or said 
first bottom face makes a prescribed angle with respect 
to said optical axis direction by being extended from 
said end towards a center side of said first groove in 
said width direction; 
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in a vicinity of said first groove in said fourth side face, 
a third abutting face to which said adjusting member 
can be placed against, which is formed in Such a shape 
that a nodal line between either said outer peripheral 
face or said second bottom face becomes in parallel to 
said optical axis direction or in Such a shape that it 
gradually becomes distant from said optical axis 
towards said other end of said outer peripheral face in 
said optical axis direction; and 

at an end of said third abutting face on said first groove 
side or in an vicinity of said end, a fourth abutting face 
to which said adjusting member can be place against, 
which is formed in a Such a shape that a nodal line 
between at least either said outer peripheral face or said 
second bottom face makes a prescribed angle with 
respect to said optical axis direction by being extended 
from said end towards a center side of said second 
groove in said width direction, wherein 

said first to fourth abutting faces constitute at least a part 
of side faces of said position-adjusting concave part. 

8. The optical element holder according to claim 7. 
wherein: 

said second abutting face is formed in Such a shape that 
at least one of nodal lines between said outer peripheral 
face and said first bottom face is orthogonal to said 
optical axis direction; 

said fourth abutting face is formed in such a shape that at 
least one of nodal lines between said outer peripheral 
face and said second bottom face is orthogonal to said 
optical axis direction; and 

said position-adjusting concave part has a square or 
rectangular plane shape. 

9. An optical element holder for holding an optical 
element, having a position-adjusting concave part that is 
caved towards an optical axis side on an outer peripheral 
face Surrounding said optical axis of said optical element, 
which is capable of adjusting position of said optical ele 
ment by inserting an adjusting member into said position 
adjusting concave part and shifting said adjusting member 
while holding said optical element, said optical element 
holder comprising: 

a first groove extending from one end of said outer 
peripheral face in an optical axis direction towards 
other end, which has at least a first bottom face, a first 
side face formed in one end of said first bottom face in 
a width direction orthogonal to said optical axis direc 
tion, and a second side face formed in other end of said 
first bottom face in said width direction; 

a second groove connected to said first groove, which 
extends from said other end of said outer peripheral 
face in said optical axis direction towards said one end, 
has at least a second bottom face, a third side face 
formed in one end of said second bottom face in said 
width direction, and a fourth side face formed in other 
end of said second bottom face in said width direction; 
and 

said position-adjusting concave part formed in a connect 
ing part between said first groove and said second 
groove, which is capable of adjusting position by said 
adjusting member in said optical axis direction of said 
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optical element, a revolving direction with said optical 
axis being a center, width direction of said first groove 
and said second groove, which is orthogonal to said 
optical axis, and in a synthesized direction that is a 
combination of at least two directions out of said 
directions, wherein: 

either said first side face and said third side face or said 
second side face and said fourth side face are formed at 
a same position in said width direction, or said first side 
face and said third side face as well as said second side 
face and said fourth side face are formed at a same 
position in said width direction; 

said connecting part between said first groove and said 
second groove comprises at least: 

in a vicinity of said second groove in said first side face, 
a first abutting face to which said adjusting member can 
be placed against, which is formed in Such a shape that 
a nodal line between either said outer peripheral face or 
said first bottom face becomes in parallel to said optical 
axis direction or in Such a shape that it gradually 
becomes distant from said optical axis towards said one 
end of said outer peripheral face in said optical axis 
direction; 

at an end of said first abutting face on said second groove 
side or in an vicinity of said end, a second abutting face 
to which said adjusting member can be place against, 
which is formed in a Such a shape that a nodal line 
between at least either said outer peripheral face or said 
first bottom face makes a prescribed angle with respect 
to said optical axis direction by being extended from 
said end towards a center side of said first groove in 
said width direction; 

in a vicinity of said first groove in said fourth side face, 
a third abutting face to which said adjusting member 
can be placed against, which is formed in Such a shape 
that a nodal line between either said outer peripheral 
face or said second bottom face becomes in parallel to 
said optical axis direction or in Such a shape that it 
gradually becomes distant from said optical axis 
towards said other end of said outer peripheral face in 
said optical axis direction; and 

at an end of said third abutting face on said first groove 
side or in an vicinity of said end, a fourth abutting face 
to which said adjusting member can be place against, 
which is formed in a Such a shape that a nodal line 
between at least either said outer peripheral face or said 
second bottom face makes a prescribed angle with 

17 
Sep. 14, 2006 

respect to said optical axis direction by being extended 
from said end towards a center side of said second 
groove in said width direction, wherein 

said first to fourth abutting faces constitute at least a part 
of side faces of said position-adjusting concave part. 

10. An optical element holder for holding an optical 
element, having a position-adjusting concave part that is 
caved towards an optical axis side on an outer peripheral 
face Surrounding said optical axis of said optical element, 
which is capable of adjusting position of said optical ele 
ment by inserting an adjusting member into said position 
adjusting concave part and shifting said adjusting member 
while holding said optical element, said optical element 
holder comprising: 

a first groove extending from one end of said outer 
peripheral face in an optical axis direction towards 
other end; 

a second groove extending from said other end of said 
outer peripheral face in said optical axis direction 
towards said one end, which is connected to said first 
groove; and 

said position-adjusting concave part formed in a connect 
ing part between said first groove and said second 
groove, which is capable of adjusting position by said 
adjusting member in said optical axis direction of said 
optical element, a revolving direction with said optical 
axis being a center, width direction of said first groove 
and said second groove, which is orthogonal to said 
optical axis, and in a synthesized direction that is a 
combination of at least two directions out of said 
directions, wherein: 

said first groove and said second groove are formed in 
Such a manner that respective centers in width direction 
thereof come at a same position with respect to each 
other in said width direction; 

out of two side faces in a width direction of a connecting 
part between said first groove and said second groove, 
at least one side face protrudes towards a center side in 
said width direction of said first and second grooves 
than side faces of said first and second groove which 
are connected to said one side face, thereby forming, in 
said connecting part, an abutting face to which said 
adjusting member can be placed against; and 

said abutting face constitutes at least a part of side faces 
of said position-adjusting concave part. 
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