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(57) ABSTRACT 

A lens barrier opening/closing device of a movable lens 
barrel includes a barrier blade Which is driven to open and 
close a photographic aperture; a barrier drive ring driven to 
rotate about an optical axis; a ?rst biasing device Which 
biases the barrier drive ring in a rotational direction; a 
rotational barrel Which rotates about the optical axis; a 
receiving surface formed on the barrier drive ring to extend 
parallel to the optical axis; and a transmission surface, 
formed on the rotational barrel, extending parallel to the 
optical axis. The receiving surface and the transmission 
surface are engaged With each other to rotate the barrier 
drive ring together With the rotational barrel about the 
optical axis in a direction against a biasing force of the ?rst 
biasing device When the movable lens barrel moves from 
either the photographing position to the accommodation 
position or vise versa. 

38 Claims, 17 Drawing Sheets 
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LENS BARRIER OPENING/CLOSING 
DEVICE OF A MOVABLE LENS BARREL 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a lens barrier opening/ 

closing device for opening and closing a lens barrier which 
is disposed in a front end of a movable lens barrel for the 
purpose of preventing the front surface of the lens from 
being stained or damaged. 

2. Description of the Related Art 
A Zoom lens of a camera which has a movable barrel 

driven to advance from a housed position (accommodation 
position) to a photographing position when the power is 
turned ON is known in the art. Such a Zoom lens which is 
provided in the front end thereof with a lens barrier (which 
generally has a plurality of movable barrier blades) that is 
driven to open and close a forefront photographic aperture of 
the Zoom lens by moving the movable barrel of the Zoom 
lens from the housed position to the advance position and 
from the advance position to the housed position, in that 
order, is also known in the art. 

In one of the lens barriers of this type, a barrier drive ring 
is provided to be rotatable about the optical axis of the Zoom 
lens to open and close the barrier blades. The barrier drive 
ring is constantly biased toward one rotational end thereof to 
open the barrier blades by a spring. Arearward movement of 
the movable barrel of the Zoom lens from the photographing 
position to the housed position causes another movable 
member of the Zoom lens to be engaged with the barrier 
drive ring to rotate the same in one direction to close the 
barrier blades against the spring force. Conversely, a for 
ward movement of the movable barrel of the Zoom lens from 
the housed position to the photographing position causes the 
above-mentioned movable member to be disengaged from 
the barrier drive ring, thereby allowing the barrier drive ring 
to rotate in the other direction to open the barrier blades by 
the spring force. 

In an alternative lens barriers of the aforementioned type, 
the barrier drive ring is constantly biased toward one rota 
tional end thereof to open barrier blades by a spring (?rst 
spring), while the barrier blades themselves are constantly 
biased in a direction to be closed by another spring or 
springs (second spring) whose spring force is smaller than 
the ?rst spring. A rearward movement of the movable barrel 
of the Zoom lens from the photographing position to the 
housed position causes another movable member of the 
Zoom lens to be engaged with the barrier drive ring to rotate 
the same in one direction to restrict the spring force of the 
?rst spring, thereby allowing the barrier blades to be closed 
by the spring force of the second spring. 

In these types of lens barriers, the barrier blades can be 
reliably opened and closed by a spring (biasing device) 
having a large spring force (large biasing force). However, 
the performance of the advancing/retreating operation of the 
movable barrel of the Zoom lens, which moves between the 
housed position and the photographing position, deteriorates 
if the spring force is excessively large. This is because the 
driving force generated by a movement of the movable 
barrel between the housed position and the photographing 
position to drive the barrier blades is originally used to make 
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2 
the movable barrel itself advance to the photographing 
position or retreat to the housed position. 
The difference between the photographing position and 

the housed position of the movable barrel can be regarded as 
the difference between two axial positions (two separate 
positions on the optical axis of the Zoom lens) of the 
movable barrel, so that the barrier drive ring can be rotated 
by converting a linear movement of a movable member in 
the optical axis direction into a rotational movement about 
the optical axis. For instance, in a conventional lens barrier 
opening/closing device, a linearly movable barrel which 
moves in the direction of the optical axis without rotating 
about the optical axis is provided with an inclined surface 
which is inclined with respect to the direction of the optical 
axis, while the barrier drive ring is provided with another 
inclined surface which is inclined with respect to the direc 
tion of the optical axis. When the linearly movable barrel 
moves in the direction of the optical axis toward the barrier 
drive ring, the inclined surface of the linearly movable barrel 
is engaged with the inclined surface of the barrier drive ring 
which is pushed in the same direction, which causes the 
barrier drive ring to rotate about the optical axis. However, 
according to this structure, such an operation of converting 
a driving force in the direction of the optical axis into a 
rotational driving force about the optical axis results in a 
large energy loss. Accordingly, although the spring (biasing 
device) that biases the barrier blades preferably has a large 
spring force to reliably open and close as mentioned above, 
the performance of the advancing/ retreating operation of the 
movable barrel of the Zoom lens may deteriorate due to the 
large spring force since energy loss in an operation of 
transmitting a driving force from the linear movable member 
to the barrier drive is large. If the driving force for moving 
the movable barrel in the direction of the optical axis is 
increased to prevent this from occurring, an excessive load 
is exerted on a drive motor which drives the movable barrel. 

There is further problem in such lens barrier opening/ 
closing devices in which the barrier blades are opened and 
closed by rotation of the barrier drive ring. Namely, the lens 
barrier may not function properly if the rotational center of 
the barrier drive ring is eccentric from a predetermined 
position (generally the optical axis of the photographic 
optical system of the Zoom lens). For instance, if the lens 
barrier is provided with a pair of barrier blades which are 
respectively pivoted at a pair of pivots ?xed at different 
positions in a circumference of the lens barrier so that each 
barrier blade rotates about the corresponding pivot to be 
opened and closed, and if the barrier drive ring is provided 
thereon with a pair of engaging portions which can be 
respectively engaged with and disengaged from the pair of 
barrier blades, the pair of engaging portions of the barrier 
drive ring cannot be respectively engaged with and/or dis 
engaged from the pair of barrier blades properly if the 
rotational center of the barrier drive ring is eccentric relative 
to the predetermined position. In this case, one of the pair of 
barrier blades may not be completely closed when the Zoom 
lens retreats to the housed position, and/or may not be 
completely opened when the Zoom lens advances to the 
photographing position. 

SUMMARY OF THE INVENTION 

The present invention has been devised in view of the 
matters mentioned above, and accordingly, an object of the 
present invention is to provide a lens barrier opening/closing 
device with which the lens barrier operates with reliability 
without deteriorating the operational performance of the 
movable lens barrel. 
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Another object of the present invention is to provide a lens 
barrier opening/closing apparatus Which prevents the rota 
tional center of the barrier drive ring from being eccentric 
from the optical axis of the photographic optical axis so that 
the lens barrier operates reliably. Other objects of the 
invention Will become apparent to one skilled in the art from 
the following disclosure and the appended claims. 

To achieve the object mentioned above, according to an 
aspect of the present invention, a lens barrier opening/ 
closing device of a movable lens barrel driven to move 
betWeen an accommodation position and a photographing 
position is provided, including at least one barrier blade 
Which is driven to open and close a photographic aperture 
formed at the front end Wall of the movable lens barrel When 
the movable lens barrel is in the photographing position and 
the accommodation position, respectively; a barrier drive 
ring driven to rotate about an optical axis to drive the barrier 
blade; a ?rst biasing device Which biases the barrier drive 
ring in a predetermined rotational direction; a rotational 
barrel Which at least rotates about the optical axis When the 
movable lens barrel moves betWeen the accommodation 
position and the photographing position; a rotational-force 
receiving surface formed on the barrier drive ring, Which 
extends parallel to the optical axis; and a rotational-force 
transmission surface formed on the rotational barrel, Which 
extends parallel to the optical axis. The rotational-force 
receiving surface and the rotational-force transmission sur 
face are engaged With each other to rotate the barrier drive 
ring together With the rotational barrel about the optical axis 
in a direction against a biasing force of the ?rst biasing 
device When the movable lens barrel moves from one of the 
photographing position and the accommodation position to 
the other of the photographing position and the accommo 
dation position. 

Preferably, the barrier drive ring includes a drive lever 
Which extends substantially parallel to the optical axis 
toWard the rotational barrel, the drive lever including the 
rotational-force receiving surface thereon. 

Preferably, the rotational barrel includes a recess formed 
to alloW the drive lever to enter the recess, the rotational 
force transmission surface being formed as a Wall of the 
recess. 

The movable lens barrel can be an element of a Zoom lens 
of a camera. 

Preferably, the ?rst biasing device includes at least one 
helical extension spring. 

In an embodiment, the barrier drive ring and the rotational 
barrel rotate relative to each other about the optical axis and 
move relative to each other in a direction of the optical axis 
When the movable lens barrel moves betWeen the photo 
graphing position and the accommodation position. The 
barrier drive ring and the rotational barrel are apart from 
each other so that the rotational-force receiving surface and 
the rotational-force transmission surface do not overlap each 
other in the direction of the optical axis When the movable 
lens barrel is in a speci?c one of the photographing position 
and the accommodation position in Which the rotational 
barrel does not drive the barrier drive ring to rotate about the 
optical axis via the rotational-force receiving surface and the 
rotational-force transmission surface. 

In an embodiment, the lens barrier opening/ closing device 
further includes a linearly movable barrel positioned around 
the rotational barrel, guided in the direction of the optical 
axis Without rotating about the optical axis, and supporting 
the barrier drive ring in a front end of the linearly movable 
barrel so that the barrier drive ring is rotatable about the 
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4 
optical axis; a radially inWard pin formed on the linearly 
movable barrel to extend radially inWards; and a guide 
groove, corresponding to the radially inWard pin, formed on 
an outer peripheral surface of the rotational barrel to be 
engaged With the radially inWard pin to move the linearly 
movable barrel in the direction of the optical axis by rotation 
of the rotational barrel. 

Preferably, the movable lens barrel is an element of a 
Zoom lens of a camera, and the linearly movable barrel 
functions as a movable lens hood Which advances relative to 
the rotational barrel When the Zoom lens is set at a telephoto 
extremity thereof having a narroW angle of vieW, and Which 
retreats relative to the rotational barrel When the Zoom lens 
is set at a Wide-angle extremity thereof having a Wide angle 
of vieW. 

In an embodiment, the lens barrier opening/closing device 
further includes a second biasing device Which biases the 
barrier blade in a direction toWard one of an open position 
and a closed position of the barrier blade against the biasing 
force of the ?rst biasing device, a biasing force of the second 
biasing device being smaller than that of the ?rst biasing 
device. The barrier blade is driven by the biasing force of the 
second biasing device When the barrier drive ring is driven 
to rotate against the biasing force of the ?rst biasing device 
by rotation of the rotational barrel. 

Preferably, the second biasing device includes at least one 
torsion spring. 

According to another aspect of the present invention, a 
lens barrier opening/closing device of a movable lens barrel 
is provided, including at least one barrier blade Which is 
driven to open and close a photographic aperture formed at 
the front of the movable lens barrel; a rotational barrel Which 
at least rotates about an optical axis When the movable lens 
barrel moves betWeen an accommodation position and a 
photographing position; a barrier drive ring driven to rotate 
about the optical axis to drive the barrier blade; an opening 
biasing device Which biases the barrier drive ring in a 
direction to open the barrier blade; a rotational-force receiv 
ing surface formed on the barrier drive ring to extend 
parallel to the optical axis; and a rotational-force transmis 
sion surface formed on the rotational barrel to extend 
parallel to the optical axis. The rotational-force receiving 
surface and the rotational-force transmission surface are 
engaged With each other to rotate the barrier drive ring about 
the optical axis in a direction to close the barrier blade 
against the biasing force of the opening biasing device While 
the rotational barrel rotates When the movable lens barrel 
moves from the photographing position to the accommoda 
tion position. 

In an embodiment, the lens barrier opening/closing device 
further includes a linearly movable barrel guided in a 
direction of the optical axis Without rotating about the 
optical axis, the linearly movable barrel supporting the 
barrier drive ring at a front end thereof so that the barrier 
drive ring is rotatable about the optical axis. 

In an embodiment, the lens barrier opening/closing device 
further includes at least one engaging portion formed on the 
barrier drive ring to be engageable With the barrier blade; 
and a closing biasing device Which biases the barrier blade 
in a direction to close the photographic aperture, a biasing 
force of the closing biasing device being smaller than that of 
the opening biasing device. The engaging portion of the 
barrier drive ring held at a position to open the barrier blade 
by the biasing force of the opening biasing device pushes the 
barrier blade to open the barrier blade When the movable 
lens barrel is in the photographing position. The engaging 






























