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(57) ABSTRACT 
A securing device, for securing a light interception frame 
made of a resilient material to an end face of a lens frame, 
includes engagement projections and engagement surfaces 
provided on the peripheral surface of the lens frame, engage 
ment legs and engagement pieces provided on the light 
interception frame having a light interception plate portion; 
Wherein the light interception plate portion has an opening 
through Which light can pass. The positional relationship 
betWeen the plurality of engagement projections and the 
plurality of engagement legs, and the positional relationship 
betWeen the plurality of engagement surfaces and the plu 
rality of engagement pieces are such that When the engage 
ment pieces engage With the engagement surfaces in a free 
state of the light interception frame, no engagement occurs, 
and the engagement legs are engaged by the engagement 
projections by elastically deforming the light interception 
frame. 
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SECURING DEVICE FOR LIGHT INTERCEPTION 
FRAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a securing device 
for a light interception frame provided in a lens barrel. 

[0003] 2. Description of the Related Art 

[0004] Generally, a light interception frame is provided in 
a lens barrel to remove extraneous light, such as stray light. 
Such stray light has adverse effects on the exposure of a 
photographic image. FIG. 11 shoWs, by Way of example, a 
knoWn light interception frame Which is secured to a rear 
end of a lens frame Which supports a predetermined lens 
group. In FIG. 11, lenses L10 and L20 are supported at front 
and rear ends of a lens support cylinder 100, and a light 
interception frame 200 is provided adjacent to the rear end 
face of the lens L20. 

[0005] The lens support cylinder 100 is provided on its 
outer peripheral surface With a plurality of engagement 
paWls 101 that extend in the radial and outWard direction. 
The light interception frame 200 is provided on its periphery 
With a plurality of engagement legs 201 corresponding to the 
engagement paWls 101, Which extend in the forWard direc 
tion (left direction in FIG. 11). Note that in FIG. 11, only 
one engagement paWl 101 and only one engagement leg 201 
corresponding thereto are shoWn. The engagement legs 201 
are each provided With an engagement hole 202, so that 
When the engagement paWls 101 are engaged in the corre 
sponding engagement holes 202, the light interception frame 
200 is secured to the lens support cylinder 100. 

[0006] In this arrangement, it is necessary to mount the 
light interception frame 200 to the lens support cylinder 100 
in such a Way that the outer peripheral portion of a light 
interception plate 203 of the light interception frame 200 is 
in elastic contact With the end face (rear end face) 102 of the 
lens support cylinder 100, otherWise, the light interception 
frame 200 could slip off from the lens support cylinder 100. 
Namely, in FIG. 11, if the dimensional value D1 (distance 
betWeen the light interception plate 203 and the front ends 
of the engagement holes 202) is identical to or greater than 
the dimensional value D2 (distance betWeen the end face 
102 of the lens support cylinder 100 and the front ends of the 
engagement holes 202), i.e., D1 ZD2, the light interception 
frame can easily slip off. To prevent this, D1 must be smaller 
than D2 (D1<D2). 

[0007] HoWever, in the case Where the lens L20 is ?tted in 
and secured to the lens support cylinder 100 by thermally 
caulking the lens support cylinder 100 at the rear end thereof 
(While applying a heated metal to the lens support cylinder 
to thereby fuse the same), there is a possibility that the shape 
of the end face 102 is not identical, and thus the dimensional 
value D2 is irregular. In vieW of this possibility, it is 
necessary to strictly regulate (manage) the shape of the end 
face 102 Which determines the dimensional value D2 so as 
to meet the requirement that D2 is alWays larger than D1. 

SUMMARY OF THE INVENTION 

[0008] It is an object of the present invention to provide a 
securing device for a light interception frame in Which the 
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light interception frame can alWays be reliably mounted to 
the lens frame Without need of strict regulation of the 
dimension and shape of the portion of the lens frame to 
Which the light interception frame is mounted. 

[0009] To achieve the object of the present invention, 
according to the present invention, a securing device is 
provided for securing a light interception frame made of a 
resilient material to an end face of a lens frame Which holds 
a lens. The lens frame is provided on the peripheral surface 
thereof With a plurality of engagement projections Which 
extend in a direction substantially perpendicular to an opti 
cal axis of the lens, and a plurality of engagement surfaces 
Which are located betWeen the engagement projections and 
lie in a plane substantially perpendicular to the lens axis. The 
light interception frame includes a light interception plate 
portion that has an opening through Which light can pass and 
that lies in a plane substantially perpendicular to the lens 
axis, a plurality of engagement legs that extend from the 
outer peripheral edge of the light interception plate portion 
and that engage With the corresponding engagement projec 
tions, and a plurality of engagement pieces that extend from 
the outer peripheral edge of the light interception plate 
portion and abut against the corresponding engagement 
surfaces. The positional relationship betWeen the plurality of 
engagement projections and the plurality of engagement 
legs, and the positional relationship betWeen the plurality of 
engagement surfaces and the plurality of engagement pieces 
are such that When the engagement pieces engage With the 
engagement surfaces in a free state of the light interception 
frame, no engagement of the engagement legs With the 
engagement projections occurs, and the engagement legs are 
engaged by the engagement projections by elastically 
deforming the light interception frame. 

[0010] Preferably, the engagement legs are provided With 
engagement holes in Which the corresponding engagement 
projections are engaged. 

[0011] The lens held by the lens frame can be secured to 
the lens frame by thermally caulking the end face of the lens 
frame after the lens is ?tted in the lens frame from the end 
face side. In such a case, the light interception frame is 
secured to the lens frame by the securing device, Wherein the 
light interception plate portion is opposed to the end face of 
the lens frame that has been subject to the thermal caulking. 

[0012] Preferably, the light interception plate portion is 
provided, on the end portions of the engagement legs Which 
connect to the light interception plate portion, With cut-aWay 
portions so as to facilitate elastic deformation of the engage 
ment legs. 

[0013] According to another aspect of the present inven 
tion, a light intercepting device for a lens is provided, 
including a lens frame Which holds a lens, the lens frame 
being provided on the peripheral surface thereof With a 
plurality of engagement projections Which extend in a 
direction substantially perpendicular to an optical axis of the 
lens, and a plurality of engagement surfaces Which are 
located betWeen the engagement projections, the engage 
ment surface lying in a plane substantially perpendicular to 
the lens axis; and a light interception frame made of a 
resilient material, the light interception frame being pro 
vided With a light interception plate portion that lies in a 
plane substantially perpendicular to the lens axis and has an 
opening through Which light can pass, a plurality of engage 
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ment legs that extend from the outer peripheral edge of the 
light interception plate portion and engage With correspond 
ing engagement projections, and a plurality of engagement 
pieces that extend from the outer peripheral edge of the light 
interception plate portion and abut against corresponding 
engagement surfaces. The light interception frame is secured 
to an end face of the lens frame so that the engagement legs 
are engaged by the engagement projections by elastically 
deforming the light interception frame When the engagement 
legs are engaged With the engagement projections. 

[0014] Preferably, the engagement legs are provided With 
engagement holes in Which the corresponding engagement 
projections are engaged. 

[0015] The lens held by the lens frame can be secured to 
the lens frame by thermally caulking the end face of the lens 
frame after the lens is ?tted in the lens frame from the end 
face side. In such a case, the light interception frame is 
secured to the lens frame, Wherein the light interception 
plate portion is opposed to the end face of the lens frame that 
has been subject to the thermal caulking. 

[0016] Preferably, the light interception plate portion is 
provided, on the end portions of the engagement legs Which 
connect to the light interception plate portion, With cut-aWay 
portions so as to facilitate elastic deformation of the engage 
ment legs. 

[0017] According to another aspect of the present inven 
tion, a securing device is provided for securing a light 
interception frame made of a resilient material to an end face 
of a lens frame Which holds a lens, including a plurality of 
engagement projections and a plurality of engagement sur 
faces provided on the peripheral surface of the lens frame, 
the plurality of engagement projections extending in a 
direction substantially perpendicular to an optical axis of the 
lens, and the plurality of engagement surfaces being located 
betWeen the engagement projections and lying in a plane 
substantially perpendicular to the lens axis; and a plurality of 
engagement legs and a plurality of engagement pieces 
provided on the light interception frame having a light 
interception plate portion, the plurality of engagement legs 
extending from the outer peripheral edge of the light inter 
ception plate portion and engaging With corresponding 
engagement projections, the plurality of engagement pieces 
extending from the outer peripheral edge of the light inter 
ception plate portion and abutting against corresponding 
engagement surfaces; Wherein the light interception plate 
portion lies in a plane substantially perpendicular to the lens 
axis and has an opening through Which light can pass. The 
positional relationship betWeen the plurality of engagement 
projections and the plurality of engagement legs, and the 
positional relationship betWeen the plurality of engagement 
surfaces and the plurality of engagement pieces are such that 
When the engagement pieces engage With the engagement 
surfaces in a free state of the light interception frame, no 
engagement of the engagement legs With the engagement 
projections occurs, and the engagement legs are engaged by 
the engagement projections by elastically deforming the 
light interception frame. 

[0018] The present disclosure relates to subject matter 
contained in Japanese Patent Application No. 2000-19918 
(?led on Jan. 28, 2000) Which is expressly incorporated 
herein by reference in its entirety. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The invention Will be discussed beloW in detail 
With reference to the accompanying draWings, in Which: 

[0020] FIG. 1 is a perspective vieW of a rear lens group 
support cylinder to Which a light interception frame is 
mounted; 
[0021] FIG. 2 is an exploded perspective vieW of a light 
interception frame and a rear lens group support cylinder; 

[0022] FIG. 3 is a developed vieW of a rear lens group 
support cylinder to Which a light interception frame is 
mounted; 
[0023] FIG. 4 is a developed vieW of a rear lens group 
support cylinder and a light interception frame detached 
from the rear lens group support cylinder; 

[0024] FIG. 5 is a front elevational vieW of a light 
interception frame, vieWed from the front in an optical axis 
direction; 
[0025] FIG. 6 is a sectional vieW taken along the line 
VI-VI in FIG. 3; 

[0026] FIG. 7 is a sectional vieW taken along the line 
vn-vn in FIG. 3; 

[0027] FIG. 8 is a sectional vieW of a light interception 
frame shoWn in FIG. 5, With a light interception plate 
portion abutting against a rear end face of a rear lens group 
support cylinder Without being elastically deformed along 
the rear end face; 

[0028] FIG. 9 is a sectional vieW of a light interception 
frame, With a light interception plate portion being elasti 
cally deformed along a rear end face of a rear lens group 
support cylinder, so that the amount of projection of the rear 
end face is larger than that shoWn in FIG. 8; 

[0029] FIG. 10 is a sectional vieW of an upper half of a 
Zoom lens barrel, to Which the present invention is applied; 
and 

[0030] FIG. 11 is a sectional vieW of a knoWn light 
interception frame secured to a rear end of a lens frame 
Which supports a predetermined lens group. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0031] FIG. 10 shoWs an embodiment of a Zoom lens 
barrel to Which the present invention is applied. The Zoom 
lens barrel 10 is formed integrally With a lens shutter type 
camera and is a three-stage type barrel having three feed 
barrels. 

[0032] The Zoom lens barrel 10 is provided With front and 
rear movable lens groups, i.e., a ?rst lens group L1 and a 
second lens group L2, so that the Zooming operation is 
carried out by moving the lens groups along predetermined 
tracks (i.e., Zoom paths) and the focusing operation is carried 
out by moving the ?rst lens group L1 relative to the second 
lens group L2. Note that a drive mechanism for moving the 
second lens group L2 is not shoWn in the draWings, since it 
is not directly related to the subject of the present invention. 

[0033] The Zoom lens barrel 10 has a stationary ring 9 
Which is secured to a camera body (not shoWn) by means of 
a knoWn securing means. The stationary ring 9 is provided 
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on its inner peripheral surface With a female helicoid 11 and 
a linear movement guide groove 12 Which intersects the 
female helicoid 11 and Which extends in parallel With the 
optical axis O. 

[0034] A male helicoid ring (?rst feed barrel) 20 is 
arranged in the stationary ring 9. The male helicoid ring 20 
is provided, on the outer peripheral surface at the rear end 
thereof, With a male helicoid 21 Which engages With the 
female helicoid 11 of the stationary ring 9. The male helicoid 
ring 20 is provided on its inner peripheral surface With an 
engagement groove (groove With a bottom) 22 Which 
extends in parallel With the optical axis O. The male helicoid 
ring 20 is also provided on its rear end With a radially and 
inWardly extending projection 23. 

[0035] A linear movement ring 30 is arranged in the male 
helicoid ring 20. The linear movement ring 30 is provided, 
on the outer peripheral surface at the rear end thereof With 
an engagement groove 35 in Which the projection 23 of the 
male helicoid ring 20 is engaged to support the linear 
movement ring 30 so as to rotate relative to, and move in the 
optical axis direction, together With the male helicoid ring 
20. The linear movement ring 30 is provided on its rear end 
With a radially and outWardly extending projection 31 Which 
is slidably engaged in the linear movement guide groove 12 
of the stationary ring 9. Consequently, the linear movement 
ring 30 can be linearly moved in the optical axis direction 
but cannot be rotated relative to the stationary ring 9. The 
linear movement ring 30 is provided on its inner peripheral 
surface With a female helicoid 32 and a helical groove 
(through groove) 33 Which extends helically in parallel With 
the female helicoid 32. 

[0036] A cam ring (second feed barrel) 40 is arranged in 
the linear movement ring 30. The cam ring 40 is provided, 
on the outer peripheral surface at the rear end thereof, With 
a male helicoid 41 and a radially and outWardly projecting 
engagement pin (radial pin) 42. The male helicoid 41 
engages With the female helicoid 32 formed on the inner 
peripheral surface of the linear movement ring 30. A cylin 
drical roller 70 is ?tted on the engagement pin 42, so that the 
engagement pin 42 and the roller 70 are slidably engaged in 
the engagement groove 22 of the male helicoid ring 20 
through the helical groove 33. Consequently, the cam ring 
40 rotates together With the male helicoid ring 20. 

[0037] The cam ring 40 is provided on its inner peripheral 
surface With an inner helical light interception projection 45 
and a cam groove 44. The cam groove 44 is formed in a 
space de?ned betWeen the ridges (threads) of the inner 
helical light interception projection 45 Without intersecting 
the inner helical light interception projection 45. The cam 
groove 44 does not extend through the entire thickness of the 
cam ring 40. The cam ring 40 is provided on its rear end With 
an inner ?ange 46. 

[0038] A movable lens barrel (third feed barrel) 50 is 
arranged in the cam ring 40. The movable lens barrel 50 is 
provided, on the outer peripheral surface at the rear end 
thereof, With an outer helical light interception projection 51 
corresponding to the inner helical light interception projec 
tion 45. The outer helical light interception projection 51 and 
the inner helical light interception projection 45 do not 
screW-engage With each other and can be brought into 
contact With each other Without exerting force. Thus, the 
outer and inner helical light interception projections 51 and 
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45 prevent light from entering through spaces betWeen the 
barrels, While ensuring smooth rotation and axial movement 
of the cam ring 40 and the movable lens barrel 50. 

[0039] A through hole 52 is formed in the vicinity of an 
extension of the outer helical light interception projection 
51. A guide shaft 80 is secured to the through hole 52. The 
guide shaft 80 supports, a ?rst lens group holder 90 via a 
guide pin 82, and is provided With a cam pin 81 at the outer 
end. The cam pin 81 is slidably ?tted in the cam groove 44. 

[0040] Alinear movement guide ring 60 is provided in the 
movable lens barrel 50 so as to move in the optical axis 
direction together With the cam ring 40. The linear move 
ment guide ring 60 is provided With a ?ange 61. Provided on 
the ?ange 61 is a ?ange projection 61a Which protrudes in 
the radial and outWard direction, and is slidably ?tted in the 
linear movement guide groove 34 of the linear movement 
ring 30. Consequently, the linear movement guide ring 60 is 
movable in the optical axis direction but is not rotatable 
relative to the linear movement ring 30. Also, an annular 
projection 62 is formed in front of the ?ange 61, so that the 
inner ?ange 46 is held betWeen the ?ange 61 and the annular 
projection 62; and hence, the cam ring 40 is rotatable 
relative to the linear movement guide ring 60, and is 
movable in the optical axis direction together With the linear 
movement guide ring 60. 

[0041] A linear movement guide slot 63 Which extends in 
parallel With the optical axis O is formed in front of the 
annular projection 62. The ?rst lens group holder 90 is 
slidably ?tted in the linear movement guide slot 63. The ?rst 
lens group L1 is located in the linear movement guide ring 
60 and is held by the ?rst lens group holder 90. Since the 
cam pin 81 of the guide shaft 80 is engaged in a predeter 
mined shape of cam groove 44 formed on the cam ring 40, 
the ?rst lens group holder 90 is moved in the optical axis 
direction in accordance With the rotation of the cam ring 40. 

[0042] An AF/AE shutter unit 91 having a shutter 27 With 
a plurality of shutter blades 27a is ?tted in and secured to the 
movable lens barrel 50 via the ?rst lens group holder 90. A 
front lens group support ring 92 Which supports the ?rst lens 
group L1 is screW-engaged With the AF/AE shutter unit 91. 

[0043] A rear lens group support cylinder (lens frame) 93 
is supported in a holder frame 99 (only a part of Which is 
shoWn in FIG. 10). A guide shaft (not shoWn) Which extends 
from the holder frame 99 in the radial and outWard direction 
is engaged in a cam groove (not shoWn) formed on the inner 
peripheral surface of the cam ring 40, in addition to the cam 
groove 44. The holder frame 99 is slidably ?tted in an axially 
extending linear movement groove formed on the ?rst lens 
group holder 90. Consequently, When the rotation of the cam 
ring 40 takes place, the second lens group L2 is moved in the 
optical axis direction. 

[0044] In the Zoom lens barrel 10 constructed as above, 
When the male helicoid ring 20 is rotated relative to the 
stationary ring 9 in the forWard or reverse direction, the male 
helicoid ring 20 is moved in the optical axis direction, While 
rotating in accordance With the leads of the female helicoid 
11 and the male helicoid 21. The movement of the male 
helicoid ring 20 causes the linear movement ring 30, Which 
is mounted thereto so as to rotate relative to the male 
helicoid ring 20 and not to rotate relative to the stationary 
ring 9, to move in the optical axis direction Without rotating. 
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The rotation of the male helicoid ring 20 causes the roller 70 
(engagement pin 42) Which is engaged in the engagement 
groove 22 to rotate about the optical axis, so that the cam 
ring 40 is moved in the optical axis direction While rotating, 
in accordance With the leads of the female helicoid 32 and 
the male helicoid 41. In accordance With the movement of 
the cam ring 40, the linear movement guide ring 60, Which 
is mounted so as to rotate relative to the cam ring 40 and to 
move in the optical axis direction together With the cam ring 
40, is moved in the optical axis direction Without rotating. 
When the movement of the linear movement guide ring 60 
and the rotation of the cam ring 40 occur, the guide pin 81 
of the guide shaft 80 Which is guided so as to linearly move 
by the linear movement guide slot 63 is moved in the optical 
axis direction in accordance With the cam pro?le of the cam 
groove 44, so that the ?rst lens group holder 90 secured to 
the guide pin 82 of the guide shaft 80 is moved in the optical 
axis direction. Thus, the ?rst lens group L1 and the second 
lens group L2 are moved at a predetermined distance 
therebetWeen to vary the focal length. 

[0045] In FIG. 10, the second lens group L2 is shoWn 
generally as a single lens for clarity. In practice, the second 
lens group L2 includes a ?rst lens element L2a and a second 
lens element L2b as shoWn in FIGS. 6 and 7. 

[0046] The ?rst lens element L2a is secured to the front 
end of the rear lens group support cylinder 93 via an annular 
resilient retainer 94 made of a metal thin plate. The rear lens 
group support cylinder 93 is provided, on the outer periph 
eral surface at the front end thereof, With three radially and 
outWardly extending engagement paWls 93g that are spaced 
at a substantially equal angular distance. The retainer plate 
94 is provided With three leg portions 94a (only one of 
Which is shoWn in FIG. 6) that extend rearWard from the 
peripheral edge of the retainer plate and are circumferen 
tially spaced at a substantially equal angular distance. The 
legs 94a are each provided With an engagement hole 94b in 
Which a corresponding engagement paWl 93g is engaged. 
Namely, the ?rst lens element L2a is secured to the front end 
of the rear lens group support cylinder 93 through the 
retainer 94 by engaging the engagement paWls 93g in the 
corresponding engagement holes 94b. 

[0047] The second lens element L2b is secured to the rear 
end of the rear lens group support cylinder 93. The rear lens 
group support cylinder 93 has a rear end face 936 Which is 
formed by thermally caulking the rear end of the rear lens 
group support cylinder 93 after the second lens element L2b 
is ?tted therein from the rear side of the rear lens group 
support cylinder 93. Namely, the second lens element L2b is 
?tted in the rear lens group support cylinder 93 and is 
thereafter secured thereto by thermally caulking the rear end 
of the rear lens group support cylinder 93. 

[0048] The resilient annular light interception frame 110 
made of a metal thin plate is mounted to the rear end of the 
rear lens group support cylinder 93. FIG. 1 shoWs a per 
spective vieW of the rear lens group support cylinder 93 to 
Which the light interception frame 110 is mounted. FIG. 2 
shoWs an exploded perspective vieW of the rear lens group 
support cylinder 93 and the light interception frame 110 
removed therefrom. FIG. 3 shoWs a developed vieW of the 
rear lens group support cylinder 93 to Which the light 
interception frame 110 is mounted. FIG. 4 is a developed 
vieW of the rear lens group support cylinder 93 and the light 
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interception frame 110 removed therefrom. FIG. 5 is a front 
elevational vieW of the light interception frame 110 vieWed 
from the front in the optical axis direction. 

[0049] The light interception frame 110 is provided With a 
light interception plate portion 110b Which has a generally 
rectangular opening 110a and Which lies in a plane substan 
tially perpendicular to the optical axis O. The light inter 
ception plate portion 110b intercepts extraneous light, emit 
ted from the rear end surface of the second lens group L2, 
Which has adverse effects on the exposure of a photographic 
image. 
[0050] As shoWn in FIG. 7, the rear lens group support 
cylinder 93 is provided, on the outer peripheral surface at the 
rear end thereof, With three radially and outWardly project 
ing engagement paWls (engagement projections extending in 
a direction substantially perpendicular to the optical axis O) 
93a that are spaced from one another at a substantially equal 
distance. The light interception frame 110 is provided With 
three engagement legs 1106 Which extend from the periph 
eral edge thereof in the forWard direction and Which are 
circumferentially spaced from one another at a substantially 
identical angular distance. The engagement paWls 93a are 
engaged in corresponding engagement holes 110d formed in 
the engagement legs 110C. 

[0051] Furthermore, the rear lens group support cylinder 
93 is provided, on the outer peripheral surface at the rear end 
thereof, With engagement recesses 93b (see FIG. 6) Which 
are located betWeen tWo circumferentially adjacent engage 
ment paWls 93a and Which are recessed radially and 
inWardly. The light interception frame 110 is provided 
integrally With forWardly extending engagement pieces 1106 
Which are located betWeen tWo circumferentially adjacent 
engagement legs 110C. The engagement pieces 1106 are 
engaged in the corresponding engagement recesses (stepped 
portions) 93b. 

[0052] As can be seen in FIG. 6, the engagement recesses 
93b are each provided With a guide surface 93c Which lies 
in a plane substantially parallel With the optical axis O and 
a corresponding engagement surface (i.e., a surface substan 
tially perpendicular to the optical axis O) 93d Which extends 
in the radial and outWard direction from the front end of the 
guide surface 93c (left end of the guide surface 93c as shoWn 
in FIG. 6). The engagement pieces 1106 are elastically in 
contact at the front ends 110[ (see FIGS. 3 and 4) thereof 
With the engagement surfaces 93d. The engagement projec 
tions 93a, the engagement surfaces 93d, the engagement 
legs 110C, and the engagement pieces 110e constitute a 
securing device for the light interception frame 110. 

[0053] The length of each engagement piece 1106 of the 
light interception frame 110 and the length of each engage 
ment recess 93b of the rear lens group support cylinder 93, 
in the optical axis direction, are preset so as to meet 
predetermined requirements. Namely, the distance D3 
betWeen the front end 110f of the engagement hole 110a' and 
the front end 110[ of the engagement piece 1106 in the 
optical axis direction in a free state of the light interception 
frame 110 (shoWn in FIG. 4) is smaller than the axial 
distance D4 betWeen the front end (engagement end) 93f of 
the engagement paWl 93a and the engagement surface 93d 
(i.e., D3<D4). Namely, the positional relationship betWeen 
the engagement paWls 93a and the engagement legs 110C, 
and the positional relationship betWeen the engagement 
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surfaces 93d and the engagement pieces 1106 in the optical 
axis direction is such that When the engagement pieces 110e 
abut against the engagement surfaces 93d in the free state of 
the light interception frame 110, no engagement of the 
engagement legs 110C With the engagement paWls 93a 
occurs, so that the engagement legs 1106 can only be 
engaged by the engagement paWls 93a by elastically 
deforming the light interception frame 110. Therefore, When 
the light interception frame 110 is mounted to the rear lens 
group support cylinder 93, the light interception frame 110 
is elastically deformed With respect to the rear lens group 
support cylinder 93, as shoWn in FIG. 3. The engagement 
legs 1106 Which are engaged With the engagement paWls 93a 
due to the elastic force are biased rearWard in the optical axis 
direction, and hence, even if the rear end face 936 formed by 
the thermal caulking is not brought into elastic contact With 
the light interception frame 110 Which is mounted to the rear 
lens group support cylinder 93, the light interception frame 
110 cannot be slipped off from the rear lens group support 
cylinder 93. When the light interception frame 110 is 
secured to the rear lens group support cylinder 93, the light 
interception plate portion 110b is opposed to the rear end 
face 936, Which has been formed by thermal caulking, of the 
rear lens group support cylinder 93. 

[0054] The light interception frame 110 is also provided 
With cut-aWay portions 110g (FIG. 5) Which extend in the 
radial and inWard direction and Which are located on oppo 
site sides of the engagement legs 110C in the circumferential 
direction at the end of the engagement legs 110C (i.e., the end 
thereof connected to the light interception plate portion 
110b). The radial length of the cut-aWay portions 110g is 
longer than the length necessary to form the engagement 
legs 1106 on the light interception frame 110, so that the 
engagement legs 1106 can be easily elastically deformed. 

[0055] Since the shape of the rear end face 936 of the rear 
lens group support cylinder 93 is not formed in an exact 
manner for the reasons mentioned above, it is possible to 
consider intentionally providing a clearance betWeen the 
rear end face 936 of the rear lens group support cylinder 93 
and the light interception plate portion 110b, in vieW of a 
possible increase in the amount of projection of the rear end 
face 936 in the rearWard direction of the optical axis. 
HoWever, such a clearance increases the siZe of the Zoom 
lens barrel 10, contrary to the miniaturiZation thereof. Since, 
the engagement legs 1106 are provided With the radially 
extending cut-aWay portions 110g that contribute to an easy 
elastic deformation thereof, in the illustrated embodiment in 
Which no clearance is provided betWeen the rear end face 
936 and the light interception plate portion 110b, even if the 
amount of rearWard projection of the rear end face 936 of the 
rear lens group support cylinder 93 in the optical axis 
direction is large, the siZe of the Zoom lens barrel 10 is not 
increased, due to the elastic deformation of the engagement 
legs 1106 along the shape of the rear end face 936. Conse 
quently, the Zoom lens barrel 10 in the illustrated embodi 
ment can be made small due to an absence of the clearance 
betWeen the rear end face 936 and the light interception plate 
portion 110b. In FIG. 8, the light interception plate portion 
110b is in contact With the rear end face 936 but is not 
deformed along the rear end face 936. In FIG. 9 in Which the 
amount of rearWard projection of the rear end face 936 in the 
axial direction is greater than that shoWn in FIG. 8, the light 
interception plate portion 110b is elastically deformed along 
the rear end face 936. 
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[0056] The number of the engagement paWls 93a and the 
engagement legs 110C, the number of the engagement 
recesses (stepped portions) 93b and the engagement pieces 
1106 are not limited to those in the illustrated embodiment. 
Moreover, the material of the light interception frame 110 is 
not limited to a metal sheet and can be any resilient material 
Which does not permit light to pass therethrough. 

[0057] Although the securing device for the light inter 
ception frame is mounted to the Zoom lens barrel 10 formed 
integrally With the lens shutter type camera, in the illustrated 
embodiment, the present invention is not limited thereto, and 
can be used for a Zoom lens barrel of a digital camera or a 
lens barrel having no Zooming function. 

[0058] As can be understood from the above discussion, in 
a securing device for a light interception frame according to 
the present invention, since the positional relationship 
betWeen a plurality of engagement projections and a plural 
ity of engagement legs and betWeen a plurality of engage 
ment surfaces and a plurality of engagement pieces in a 
direction parallel With the optical axis is set so that When the 
engagement pieces engage With the engagement surfaces in 
a free state of the light interception frame, no engagement of 
the engagement legs With the engagement projections 
occurs, and that the engagement legs can be engaged by the 
engagement projections by elastically deforming the light 
interception frame, the dimension and shape of the lens 
frame portion to Which the light interception frame is 
mounted does not need to be regulated. Consequently, the 
light interception frame can alWays be reliably mounted to 
the lens frame. 

[0059] Obvious changes may be made in the speci?c 
embodiments of the present invention described herein, such 
modi?cations being Within the spirit and scope of the 
invention claimed. It is indicated that all matter contained 
herein is illustrative and does not limit the scope of the 
present invention. 

What is claimed is: 
1. A securing device for securing a light interception 

frame made of a resilient material to an end face of a lens 
frame Which holds a lens, in Which: 

said lens frame is provided on the peripheral surface 
thereof With a plurality of engagement projections 
Which extend in a direction substantially perpendicular 
to an optical axis of the lens, and a plurality of 
engagement surfaces Which are located betWeen the 
engagement projections and lie in a plane substantially 
perpendicular to the lens axis; 

said light interception frame including a light interception 
plate portion that has an opening through Which light 
can pass and that lies in a plane substantially perpen 
dicular to the lens axis; a plurality of engagement legs 
that extend from the outer peripheral edge of the light 
interception plate portion and that engage With the 
corresponding engagement projections; and a plurality 
of engagement pieces that extend from the outer 
peripheral edge of the light interception plate portion 
and abut against the corresponding engagement sur 
faces; 

Wherein the positional relationship betWeen the plurality 
of engagement projections and the plurality of engage 
ment legs, and the positional relationship betWeen the 
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plurality of engagement surfaces and the plurality of 
engagement pieces are such that When the engagement 
pieces engage With the engagement surfaces in a free 
state of the light interception frame, no engagement of 
the engagement legs With the engagement projections 
occurs, and the engagement legs are engaged With the 
engagement projections by elastically deforming the 
light interception frame. 

2. The securing device for a light interception frame 
according to claim 1, Wherein said engagement legs are 
provided With engagement holes in Which the corresponding 
engagement projections are engaged. 

3. The securing device for a light interception frame 
according to claim 1, Wherein said lens held by the lens 
frame is secured to the lens frame by thermally caulking the 
end face of the lens frame after the lens is ?tted in the lens 
frame from the end face side; Wherein said light interception 
frame is secured to the lens frame by said securing device, 
Wherein the light interception plate portion is opposed to 
said end face of said lens frame that has been subject to said 
thermal caulking. 

4. The securing device for a light interception frame 
according to claim 1, Wherein said light interception plate 
portion is provided, on the end portions of the engagement 
legs Which connect to said light interception plate portion, 
With cut-aWay portions so as to facilitate elastic deformation 
of the engagement legs. 

5. A light intercepting device for a lens, comprising: 

a lens frame Which holds a lens, said lens frame being 
provided on the peripheral surface thereof With a plu 
rality of engagement projections Which extend in a 
direction substantially perpendicular to an optical axis 
of the lens, and a plurality of engagement surfaces 
Which are located betWeen the engagement projections, 
said engagement surface lying in a plane substantially 
perpendicular to the lens axis; and 

a light interception frame made of a resilient material, said 
light interception frame being provided With a light 
interception plate portion that has an opening through 
Which light can pass and lies in a plane substantially 
perpendicular to the lens axis, a plurality of engage 
ment legs that extend from the outer peripheral edge of 
the light interception plate portion and engage With 
corresponding said engagement projections, and a plu 
rality of engagement pieces that extend from the outer 
peripheral edge of the light interception plate portion 
and abut against corresponding said engagement sur 
faces; 

Wherein said light interception frame is secured to an end 
face of said lens frame so that the engagement legs are 
engaged With the engagement projections by elastically 
deforming the light interception frame When the 
engagement legs are engaged With the engagement 
projections. 

6. The light intercepting device for a lens to claim 5, 
Wherein said engagement legs are provided With engage 
ment holes in Which the corresponding engagement projec 
tions are engaged. 
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7. The light intercepting device for a lens according to 
claim 5, Wherein said lens held by said lens frame is secured 
to said lens frame by thermally caulking the end face of said 
lens frame after the lens is ?tted in said lens frame from the 
end face side; Wherein 

said light interception frame is secured to said lens frame, 
Wherein the light interception plate portion is opposed 
to said end face of said lens frame that has been subject 
to the thermal caulking. 

8. The light intercepting device for a lens according to 
claim 5, Wherein said light interception plate portion is 
provided, on the end portions of the engagement legs Which 
connect to said light interception plate portion, With cut 
aWay portions so as to facilitate elastic deformation of the 

engagement legs. 
9. A securing device for securing a light interception 

frame made of a resilient material to an end face of a lens 

frame Which holds a lens, comprising: 

a plurality of engagement projections and a plurality of 
engagement surfaces provided on the peripheral sur 
face of said lens frame, said plurality of engagement 
projections extending in a direction substantially per 
pendicular to an optical axis of the lens, and said 
plurality of engagement surfaces being located betWeen 
the engagement projections and lying in a plane sub 
stantially perpendicular to the lens axis; and 

a plurality of engagement legs and a plurality of engage 
ment pieces provided on said light interception frame 
having a light interception plate portion, said plurality 
of engagement legs extending from the outer peripheral 
edge of the light interception plate portion and engag 
ing With corresponding said engagement projections, 
said plurality of engagement pieces extending from the 
outer peripheral edge of the light interception plate 
portion and abutting against corresponding said 
engagement surfaces; Wherein said light interception 
plate portion lies in a plane substantially perpendicular 
to the lens axis and has an opening through Which light 
can pass; 

Wherein the positional relationship betWeen the plurality 
of engagement projections and the plurality of engage 
ment legs, and the positional relationship betWeen the 
plurality of engagement surfaces and the plurality of 
engagement pieces are such that When the engagement 
pieces engage With the engagement surfaces in a free 
state of the light interception frame, no engagement of 
the engagement legs With the engagement projections 
occurs, and the engagement legs are engaged by the 
engagement projections by elastically deforming the 
light interception frame. 


