
BARRIER APPARATUS OF CAMERA 5        The present invention relates to a
barrier apparatus of a camera for opening and closing a photographing
opening of a lens barrel. A recent camera has a barrier apparatus (barrier
10 unit)  incorporated  therein  for  opening  and  closing  a
photographing opening. The barrier unit   is mounted to a front end of a
lens barrel which is movable in an optical axis direction between a
photographing position in which the barrier is opened and a retracted
position in which the 15 barrier is closed. In the retracted position, the
lens barrel is retracted to a rearmost position in a camera body. In the
photographing position in which a picture can be taken, the lens barrel is
advanced forwardly from the retracted position to open the lens opening. 20
There  are  two  types  of  barrier  units,   ie, a normally open type and
a normally closed type. In the normally open type of barrier block, the
photographing opening is normally opened by a spring when the barrier unit
is not attached to the lens barrel. When the barrier unit 25 is attached to
the lens barrel, the barrier is closed if a load is applied to the barrier
in the retracted position and is opened if no load is applied to the
barrier in the photographing position, respectively. In the normally closed
type of barrier unit  , the 30 photographing opening is normally closed by
a spring when the  barrier unit  is not attached to the lens barrel. When
the  barrier  unit    is attached  to  the  lens  barrel,  the barrier is
opened if a load is applied to the barrier in the  photographing  position
and  is closed  if no  load  is 35 applied   to   the   barrier   in   the
retracted   position, respectively.    



-2- It is quite easy to attach the normally closed type barrier unit   to
the lens barrel  if the lens barrel  is positioned   at   the   retracted
position   upon   assembly. However,  in practice,  there is a necessity to
attach the 5 normally closed type barrier unit to the lens barrel at the
photographing position of the lens barrel.   For example,  if the
attachment of the normally closed type barrier unit is  performed  at  the
retracted  position,  there  is  a possibility that a light intercepting
flock which closes a 10 gap between the inner peripheral surface of an
immovable lens barrel, which surrounds the lens barrel, and the outer
peripheral surface of the lens barrel may be clipped (damaged), thus
resulting in a decreased light intercepting effect. Accordingly,  the
attachment is a time consuming operation 15 In view of this, the normally
closed type barrier unit should be mounted to the lens barrel in the
photographing position rather than the retracted position. 20          An
object  of  the  present  invention  is  t provide a barrier apparatus of a
camera in which a normally closed type barrier unit   can be easily mounted
to a lens barrel in the photographing position. According to 25 the
present   invention    there  is  provided  a  barrier apparatus of a
camera including a barrier unit   which has barrier blades which are biased
in a direction to close a photographing  opening  and  an  operational
portion  which opens the barrier blades against the biasing force, a lens
30 barrel to which the barrier unit is mounted and which is moved in an
optical axis direction between a photographing position and a retracted
position, and a barrier driving member which is moved to a disengagement
position in which it is disengaged from the operational portion of the 35
barrier unit when the lens barrel is in the retracted position  and  which
moves  the  operational  portion  to  a 



3 direction to open the barrier blades in the photographing position, said
barrier driving member being continuously biased in a direction to open the
barrier blades, wherein said apparatus comprises: a driving member engaging
mechanism which holds the barrier driving member in the disengagement
portion against the biasing force applied thereto to disengage the barrier
driving member from the operational portion before the barrier unit is
mounted to the lens barrel in the photographing position; and, a
disengagement member which releases the engagement of the barrier driving
member with the driving member engaging mechanism when the barrier unit is
mounted to the lens barrel. With this arrangement, since the barrier unit
is mounted to the lens barrel after the barrier driving member is moved and
kept in a disengagement position in which the barrier driving member is
disengaged from the operational portion, the barrier driving member can be
easily and functionally connected to the barrier blades in the
photographing position. Preferably, said barrier unit comprises a pair of
pivot shafts to which the barrier blades are rotatably mounted in a
symmetrical arrangement with respect to the optical axis and a pair of
torsion springs which bias the barrier blades in a direction to close the
photographing position. The barrier unit may comprise a decorative plate
which is mounted to the front end of the lens barrel. In one case, said
decorative plate has a plurality of engaging projections which have angled
holes which can be engaged by the lens barrel. The  operational  portion
may  comprise  operational projections provided on the barrier blades.
Conveniently, said driving member engagement mechanism 



comprises at least one engaging hole formed on the lens barrel and at least
one engaging claw which is provided on the barrier driving member. In one
case, said disengagement member is a disengaging    4 projection which is
provided on the barrier unit at a position corresponding to the engaging
hole. An example of the present invention will now be described below in
detail with reference to the accompanying drawings, in which: Figure 1 is
an exploded perspective view of a lens assembly embodying the present
invention; Figure 2 is an exploded perspective view of a barrier unit
embodying the present invention; Figure 3 is a perspective view of a
decorative plate and a unit frame to which the decorative plate is mounted;
Figure 4 is a front elevation view of a barrier unit embodying the present
invention; and, Figure 5 is a front elevation view of a lens barrel    - 5
- embodying   the present invention. In Fig.  1 which shows a whole lens
assembly 19 to 5  which the present  invention is applied,  the left side
of the drawing corresponds to the front of the optical  axis "0".   The
lens assembly 19 mounted to a camera body has a lens barrel  12 at  the
front portion thereof.  An annular barrier driving member 21 and a lens
shutter mechanism 20 10 are  inserted  in  the  lens  barrel  12  from  the
rear  side thereof. A normally closed type barrier unit   17 is mounted 



to the front end of the lens barrel 12. The barrier unit   17 has a
decorative plate 16 which has  at  its center a photographing opening
(lens opening) 15 22, as can be seen in Figs. 1 and 3. The decorative plate
16  has   three  engaging   projections   14  which  project rearwardly to
surround the photographing opening 22. The barrier unit   17 has a unit
frame 9 having an opening 24 corresponding to the photographing opening 22,
20 as shown in Figs. 2 and 3. The unit  frame 9 has right and left pivot
shafts 26 on the opposite sides of the opening 22, and right and left
through holes 29 which extend through the unit   frame 9 adjacent to the
pivot shafts 26. Two barrier blades 23 and 25 which are symmetrical to each
25 other with respect to the optical axis 0 have operational projections
35,       pivot  holes  55  and  spring  receiving projections 28. The
pivot shafts 26 of the unit   frame 9 are rotatably fitted in the
associated pivot holes 55 of the barrier blades 23 and 25, so that the
operational 30 projections 35 extend through the through holes 29 to
project outwardly from the rear face of the unit   frame 9. The unit
frame 9  is provided on its rear face with a disengaging     projection
(disengaging      member)      10 corresponding to an engaging hole 43 of
the lens barrel 12. 35       The unit   frame 9 has arched projecting wall
members 32 and supporting projections 34 adjacent thereto. The    -6-
arched   projecting   wall   members   32   and   supporting projections
34  are  located  in  a  symmetrical  arrangement with respect to the
optical axis 0. Torsion springs 31 are held by the supporting projections
34 (Fig. 4). The torsion 5  springs 31 abut  at their one end upon the
outer side of the projecting wall members 32 and at the other ends upon 



the spring receiving projections 28.  Consequently,           the barrier
blades  23  and  25  are  biased  into  a  light intercepting position of
the optical path,  i.e.,  a closed 10 position of the photographing opening
The barrier driving member 21 has a center opening 45 and  association
projections  46  which  are  located  on  the opposite sides of the center
opening 45 to engage with the associated operational projections 35 of the
barrier blades 15 23 and 25 as shown in Figs.  1 and 5. The barrier driving
member 21 also has a biasing force transmitting projection 57 between the
right and left association projections 46. The  barrier  driving  member
21  has  an engaging  claw  49 between the right and left association
projections 46 and 20 generally opposite to the biasing force transmitting
projection 57. The engaging claw 49 is provided on a front end of an
elastically  deformable  thinned  portion  48  of  the  barrier driving
member 21 which archwise extends along the outer periphery of the barrier
driving member 21. The engaging 25 claw 49 normally projects forwardly from
the front face of the barrier driving member 21. The engaging claw 49 can
be elastically deflected rearwardly due to the elasticity of the
elastically deformable thinned portion 48. The lens barrel  12 has a
forwardly projecting front 30 peripheral edge and an inner flange 12a.   A
center lens opening 37 is formed on the inner flange 12a. A loose hole 42,
an  engaging  groove 52a  and  a  recessed  groove  38, corresponding to
the three engaging projections 14 of the decorative  plate  16 are also
formed on the  inner flange 35 12a.  In the loose hole 42, the engaging
groove 52a and the recessed groove 38 are provided engaging claws 44 which
are    -7- engaged in angled   holes  14a  of  the  associated  engaging 



projections  14 to be integral with the peripheral surface of the lens
barrel 12. The lens barrel 12 is provided on its inner flange 12a with an
engaging groove 52b which is 5 opposed to the engaging groove 52a between
the loose hole 42 and the recessed groove 38. A spring receiving groove 41
is formed between the engaging grooves 52a and 52b. Between the engaging
groove 52b and the loose hole 42 is formed an engaging hole 43 in which the
engaging claw 49 can be engaged 10 and which constitutes one of the most
significant features of the present invention. The loose hole 42 and the
pair of engaging grooves 52a and 52b are formed archwise along the outer
periphery of the lens barrel 12. When the associated engaging claw 49 is 15
inserted in the loose hole 42, the engaging claw 49 is moved along the
periphery of the lens barrel 12. The operational projections 35 and the
association projections 46 are movably inserted in the engaging grooves 52a
and 52b from front and behind, respectively. 20       The  spring
receiving  groove  41  formed  between  the pair of engaging grooves 52a
and 52b is provided on its one end with a supporting projection 60 which is
engaged by one end of a spring 40 for the barrier driving member. The
biasing force transmitting projection 57 is inserted in the 25 spring
receiving groove 41 from behind, so that the other end of the spring 40 is
connected to the biasing force transmitting projection 57. Note that flocks
(not shown) are provided on the inner peripheral surface of the immovable
lens barrel of the camera which surrounds the 30 lens barrel  12 when the
lens barrel 12 is mounted to the camera, to intercept light which otherwise
would pass through a gap between the outer peripheral surface of the lens
barrel  12  and  the  inner  peripheral  surface  of  the immovable lens
barrel. 35       The   barrier   apparatus   mentioned   above   can   be
assembled as follows.   First, the barrier blades 23 and 25 



- 8 - are symmetrically opposed to each other with respect to the optical
axis (center of photographing opening 22), so that the  pivot  shafts  26
are  fitted  in  the  associated  pivot holes 55 and the operational
projections 35 are fitted in 5  the associated through holes 29.  The ends
of the torsion springs 31 which are supported at their other ends by the
supporting  projections  34  are  engaged  on  the  spring receiving
projections 28. Thereafter,  the barrier unit  17, on which the barrier
blades 23 and 25 are rotated in the 10 clockwise direction to be closed, is
attached to the rear face of the decorative plate 16. The barrier driving
member 21 is fitted in the lens barrel  12  from behind,  so that  the
engaging claw  49  is inserted  in  the  loose  hole  42  and  the  biasing
force 15 transmitting  projection  57  is  inserted  in  the  spring
receiving groove 41 to be engaged by one end of the spring 40 for the
barrier driving member. As a result, the barrier driving   member   21   is
biased   to   rotate   in   the counterclockwise direction in Fig.  1.
Thereafter,  the lens 20 shutter mechanism 20 is fitted in the lens barrel
12 from the rear side of the barrier driving member 21. After the threaded
holes 50 of the lens barrel 12 are registered with the threaded holes 51 of
the lens shutter mechanism 20, set screws (not shown) are screwed in the
threaded holes to 25 secure the lens shutter mechanism 20 to the lens
barrel 12. After that, the assembly thus obtained is mounted to a camera
body (not shown). Upon attachment of the assembly to the camera body, the
lens barrel 12 is advanced in the optical axis direction to be brought into
the photographing 30 position, so that the front end of the lens barrel 12
separates from the flocks on the immovable lens barrel 



side. In  this  state,  the  barrier  driving  member   21 is rotated in
the clockwise direction against the spring 40 35 acting on the barrier
driving member while manually pushing the engaging claw 49 which projects
from the loose hole 42    -9- against the spring force of the elastically
deformable portion 48. Then, as soon as the engaging claw 49 is disengaged
from the loose hole 42,  the engaging claw 49 is engaged in the engaging
hole 43. As a result the barrier driving member 21 is 5  biassed to rotate
in the counterclockwise  direction  and maintained to be ready for the
engagement with the operational projections 35. 10       In this state, the
three engaging projections 14 are registered with the loose hole 42, the
engaging groove 52a,   and   recessed  groove   38,   respectively.   and
the disengaging projection 10  is registered with the engaging hole 43 to
fit the barrier unit   17 in the lens barrel 12. 15 As a result, the
engaging claws 44 are engaged in the angled holes 14a of the engaging
projections 14, and at the same time, the disengaging projection 10
disengages the engaging claw  49  rearwardly  from  the  engaging  hole
43.    In  this moment,  the brake force which has restricted the rotation
20 of the barrier driving member  21  in the counterclockwise direction
disappears, and accordingly, the barrier driving member 21 is rotated in
the counterclockwise direction by the spring 40. Since the association
projections 46 are now engaged  by  the  operational   projections   35  to
rotate 25 together, the barrier blades 23 and 25 are rotated about the axes
of the pivot shafts 26 in the counterclockwise direction to open the
photographing opening   (photographing aperture). Thus, the association
projections 46 can be 



certainly and functionally connected to the operational 30 projections 35
in the photographing position.   Namely,  the normally closed type barrier
unit   17 is attached to the lens barrel 12 at the photographing position.
When  the  lens  barrel  12  is  retracted  from  the photographing
position  to  the  retracted  position,   the 35 barrier driving member 21
is rotated by a driving mechanism (not shown) against the driving spring 40
to disengage the    -10- association projections 46 from the operational
projections 35.  In this state,  an engaging means  (not shown)  engages
the  barrier  driving  member  21  therewith  at  the  angular position in
which the association projections 46 are 5  disengaged   from   the
operational   projections   35,   and accordingly, the barrier blades 23
and 25 are positioned in the closed position by the springs 31. 10 15 20 25
30 35    CLAIMS: 1.  A  barrier  apparatus  of  a  camera  including  a
barrier unit  which has barrier blades which are biased in 5  a  direction
to  close  a  photographing  opening  and  an operational portion which
opens the barrier blades against the  biasing  force,  a  lens  barrel  to
which  the  barrier unit is mounted and which is moved in an optical axis 



direction between a photographing position and a retracted 10 position, and
a barrier driving member which is moved to a disengagement position in
which it is disengaged from the operational portion of the barrier unit
when the lens barrel is in the retracted position and which moves the
operational portion to a direction to open the barrier 15 blades in the
photographing position, said barrier driving member being continuously
biased in a direction to open the barrier blades, wherein said apparatus
comprises: a driving member engaging mechanism which holds the barrier
driving  member  in  the  disengagement  position 20 against the biasing
force applied thereto to disengage the barrier driving member from the
operational portion before the barrier unit   is mounted to the lens barrel
in the photographing position; and, a disengagement member which releases
the engagement 25 of the barrier driving member with the driving member
engaging mechanism when the barrier unit is mounted to the lens barrel. 2.
A barrier apparatus of a camera according to claim 1, wherein said barrier
unit   comprises a pair of pivot shafts to which the barrier blades are
rotatably mounted in 30 a symmetrical arrangement with respect to the
optical axis and a pair of torsion springs which bias the barrier blades in
a direction to close the photographing position. 3. A barrier apparatus of
a camera according to claim 1 or 2 wherein said barrier unit comprises a
decorative plate 35 which is mounted to the front end of the lens barrel.
4. A barrier apparatus of a camera according to    -12- claim 3, wherein
said decorative plate has a plurality of engaging projections which have
angled holes which can be engaged by the lens barrel. 



5. A barrier apparatus of a camera according to any 5 preceding claim
wherein said operational portion comprises operational projections provided
on the barrier blades. 6. A barrier apparatus of a camera according to any
preceding claim wherein said driving member engagement mechanism comprises
at least one engaging hole formed on the lens 10 barrel and at least one
engaging claw which is provided on the barrier driving member. 7. A barrier
apparatus of a camera according to claim 6, wherein said disengagement
member is a disengaging projection which  is provided on the barrier unit
at a 15 position corresponding to the engaging hole. 8. A barrier apparatus
of a camera including a barrier unit which has barrier blades which are
biased in a direction to close a photographing opening and an operational
portion which opens the barrier blades against the biasing force, a lens 20
barrel to which the barrier unit is mounted and which is moved in an
optical axis direction between a photographing position and a retracted
position, and a barrier driving member which is moved to a disengagement
position in which it is disengaged from the operational portion of the
barrier unit when the lens barrel 25 is in the retracted position and which
moves the operational portion to a direction to open the barrier blades in
the photographing position, said barrier driving member being continuously
biased in a direction to open the barrier blades, and substantially as
herein described with reference to the 30 accompanying drawings. 35    


