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Description

CROSS-REFERENCE TO RELATED PATENT APPLI-
CATIONS

[0001] This application claims the priority benefit of Ko-
rean Patent Application No. 10-2012-0060526, filed on
June 5, 2012, in the Korean Intellectual Property Office.

BACKGROUND

1. Field

[0002] Example embodiments relate to a photograph-
ing apparatus, and more particularly, to a barrel assembly
having improved relative illumination and a photograph-
ing apparatus having the barrel assembly.

2. Description of the Related Art

[0003] Lenses are essentially used for an optical sys-
tem of a photographing apparatus such as a camera and
perform a function of enlarging or reducing an image by
passing light of an object. In general, a difference exists
between the amount of light passing through a center
portion of an optical axis of a lens and the amount of light
passing through a peripheral portion of the lens. An op-
tical system is provided with lenses that move along an
optical axis direction in order to perform a zooming ad-
justment function, a focusing adjustment function, etc.
As a lens moves, the amount of light at a peripheral por-
tion of the lens is drastically reduced in a particular sec-
tion of the lens’s movement. To address such an issue,
the size of an optical system is increased. However, in-
creasing the size of an optical system is inappropriate
for the design of a compact photographing apparatus.
[0004] U.S. Patent No. 5410432 discloses a structure
for controlling an aperture used to adjust the amount of
light for photography. The aperture moves along an op-
tical axis direction together with a second group lens and
is operated by an operation lever provided at a main body
of a camera to adjust the amount of light. Although the
aperture may perform a function of adjusting the amount
of light needed for photography, it may not address the
issue of drastic reduction in the amount of light at the
peripheral portion of a lens in a particular section where
an interval between lenses changes.
[0005] Other examples of background art are shown
in: US6246832, which discloses a camera and lens barrel
for use in the camera; US3918798, which discloses a
zoom lens having two diaphragms; US5790316, which
discloses a zoom lens; and US2010328786, which dis-
closes a retractable zoom lens having a variable aper-
ture-stop mechanism.
[0006] Thus, according to example embodiments of
the present invention, it is an aim to provide an optical
system that is designed to have a large size in order to
prevent the drastic reduction in the amount of light at the

peripheral portion of a lens. More generally, it is an aim
of example embodiments to provide apparatus that ob-
viates or mitigates a problem of the prior art, whether
identified herein or elsewhere, or to provide alternative
apparatus to existing apparatus. An example embodi-
ment might not necessarily solve a problem of the prior
art.

SUMMARY

[0007] Embodiments include a barrel assembly having
improved relative illumination, and a photographing ap-
paratus having the barrel assembly.
[0008] Furthermore, embodiments prevent the drastic
reduction of relative illumination by blocking part of light
in a part of operation sections of a zoom lens.
[0009] According to the present invention there is pro-
vided a barrel assembly as set forth in the appended
claims. Other features of the invention will be apparent
from the dependent claims, and the description which
follows.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The above and other features and advantages
will become more apparent by describing in detail exem-
plary embodiments with reference to the attached draw-
ings in which:

FIG. 1 is a block diagram schematically illustrating
a relationship between constituent elements of a
photographing apparatus having a barrel assembly,
according to an example embodiment;
FIG. 2 is an exploded perspective view schematically
illustrating constituent elements of a light adjustment
unit of the barrel assembly of FIG. 1, according to
an example embodiment;
FIG. 3 is an exploded perspective view schematically
illustrating a relationship between some constituent
elements of the light adjustment unit of FIG. 2, ac-
cording to an example embodiment;
FIG. 4 is a perspective view schematically illustrating
the assembled light adjustment unit of FIG. 2, ac-
cording to an example embodiment;
FIG. 5 is a cross-sectional view schematically illus-
trating the photographing apparatus of FIG. 1, ac-
cording to an example embodiment;
FIG. 6 is a perspective view schematically illustrating
an operation state of some constituent elements of
the light adjustment unit of FIG. 3, according to an
example embodiment;
FIG. 7 is a cross-sectional view schematically illus-
trating an operation state of the photographing ap-
paratus of FIG. 1, according to an example embod-
iment;
FIG. 8 is a perspective view schematically illustrating
another operation state of some constituent ele-
ments of the light adjustment unit of FIG. 3, according
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to an embodiment;
FIG. 9 is a cross-sectional view schematically illus-
trating another operation state of the photographing
apparatus of FIG. 1, according to an example em-
bodiment;
FIG. 10 is a graph of relative illumination showing
that relative illumination is adjusted in the photo-
graphing apparatus of FIG. 7, according to an exam-
ple embodiment;
FIG. 11 is a graph of relative illumination in a photo-
graphing apparatus of a comparative example for
comparison with the photographing apparatus of
FIG. 7, according to an example embodiment;
FIG. 12 is a cross-sectional view schematically illus-
trating some constituent elements of a photograph-
ing apparatus, according to another example em-
bodiment; and
FIG. 13 is a cross-sectional view schematically illus-
trating an operation state of the photographing ap-
paratus of FIG. 12, according to an example embod-
iment.

DETAILED DESCRIPTION

[0011] The enclosed drawings for illustrating exempla-
ry embodiments are referred to in order to gain a sufficient
understanding of the principles and merits thereof, and
the objectives accomplished by their implementation.
Hereinafter, exemplary embodiments will be described
in detail with reference to the attached drawings. Like
reference numerals in the drawings denote like elements.
[0012] As used herein, the term "and/or" includes any
and all combinations of one or more of the associated
listed items
[0013] FIG. 1 is a block diagram schematically illus-
trating a relationship between constituent elements of a
photographing apparatus having a barrel assembly 130,
according to an embodiment. Referring to FIG. 1, the
photographing apparatus includes the barrel assembly
130, an imaging device 120 for converting light passing
through the barrel assembly 130 to an electric signal, and
a brightness correction unit 148 for correcting brightness
of an image acquired by the imaging device 120.
[0014] The barrel assembly 130 performs a function of
forming an image of an object on the imaging device 120.
For example, the barrel assembly 130 may be detachably
installed on a main body 100 of the photographing ap-
paratus, or fixed to the main body 100.
[0015] The barrel assembly 130 further includes a bar-
rel 110, a plurality of lens groups 112 arranged in the
barrel 110 to move in an optical axis direction L, an ap-
erture 117 that adjusts the amount of light passing
through the lens groups 112, and a light adjustment unit
5 arranged in the barrel 110 to move in the optical axis
direction L and blocking light passing through a periph-
eral area of each of the lens groups 112 in at least one
part of a travel section along which the plurality of lens
groups 112 moves in the barrel 110. The travel section

refers to a distance that the plurality of lens groups 112
moves in the barrel 110.
[0016] The imaging device 120 performs a function of
acquiring an image of an object by converting light trans-
mitted from the barrel assembly 130 to an electric signal.
The photographing apparatus according to the present
example embodiment may be embodied in a variety of
forms such as a digital still camera for photographing a
still image or a digital video camera for recording moving
pictures.
[0017] The imaging device 120 captures an image of
an object and converts the image to an electric signal.
The electric signal generated by the imaging device 120
is converted to image data by an image conversion unit
141. A photographing control unit 147 of a control unit
140 performs a photographing operation by controlling
the imaging device 120.
[0018] The barrel assembly 130, including the lens
groups 112, the aperture 117, and the light adjustment
unit 5, forms an optical system that is arranged in front
of the imaging device 120. The lens groups 112 and the
aperture 117 perform a function of forming an image by
introducing an external image light onto an imaging sur-
face of the imaging device 120.
[0019] The lens groups 112 are arranged such that an
interval between the lens groups 112 can be changed.
When the interval between the lens groups 112 is
changed, a zoom ratio or a focal point may be adjusted.
The lens groups 112 are arranged along the optical axis
L, which is an imaginary line connecting the optical cent-
ers of the lens groups 112.
[0020] The lens groups 112 are driven by a lens driving
unit 111 having a drive unit such as a zoom motor (not
shown) so that the relative positions of the lens groups
112 may be changed. The lens groups 112 may include
a zoom lens for magnifying or reducing the size of an
object and a focus lens for adjusting a focal point of the
object.
[0021] The lens driving unit 111 is operated by a control
signal applied by a lens control unit 142 of the control
unit 140 and controls the positions of the lens groups 112
so that the lens groups 112 may have at least one of a
plurality of magnification ratios.
[0022] The imaging device 120 includes a photoelec-
tric conversion device such as a charge-coupled device
(CCD) or a complementary metal oxide semiconductor
(CMOS) and converts image light input that has passed
through the lens groups 112 and the aperture 117 to an
electric signal. The imaging device 120 is operated by a
control signal applied by the photographing control unit
147.
[0023] The image conversion unit 141 converts the
electric signal of the imaging device 120 to image data
to be image-processed or stored in a storage medium
such as a storage unit 115. For example, the image con-
version unit 141 may convert the electric signal of the
imaging device 120 to RGB data and then the RGB data
to a raw data in the form of YUV signals including a bright-
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ness (Y) signal and a chromatic (UV) signal.
[0024] The conversion of an electric signal of the im-
aging device 120 by the image conversion unit 141 may
include one or more of: reducing operation noise of the
imaging device 120 included in the electric signal by us-
ing, for example, a correlated double sampling (CDS)
circuit, adjusting a gain of a signal after the noise reduc-
tion by using an automatic gain control (AGC) circuit,
converting an analog signal to a digital signal by using
an analog-to-digital (A/D) converter, and/or other signal
processing operations such as pixel defect correction,
gain correction, white balance correction, gamma cor-
rection, etc. with respect to the digital signal. The CDS
circuit, the AGC circuit, the A/D converter, etc. may be
provided as separate circuits.
[0025] The control unit 140 is electrically connected to
the imaging device 120, the lens driving unit 111, the
storage unit 115, and a user input unit 160 and exchanges
control signals with such constituent elements to control
their operations or performs a function of processing da-
ta.
[0026] The control unit 140 includes the image conver-
sion unit 141, the lens control unit 142, a storage control
unit 143, a display control unit 144, an optical path control
unit 145, an input/output interface control unit (I/F) control
unit 146, the photographing control unit 147, the bright-
ness correction unit 148, and an image compression unit
149.
[0027] The control unit 140 may be embodied as a mi-
crochip or a circuit board having a microchip. The con-
stituent elements included in the control unit 140 may be
embodied as software or electronic circuits built in the
control unit 140.
[0028] The storage control unit 143 controls data re-
cording on the storage unit 115 and reading/writing of
recorded data or setting information.
[0029] The storage unit 115 may be an internal volatile
memory and formed of a semiconductor memory device,
for example, a synchronous dynamic random access
memory (SDRAM). The storage unit 115 may perform a
buffer memory function for temporarily storing image data
generated by the image conversion unit 141 and a work
memory function used for a data processing work.
[0030] The storage unit 115 may also be an external
non-volatile memory, for example, a flash memory such
as a memory stick or a secure digital multimedia card
(SD/MMC), a storage device such as a hard disk drive
(HDD), or an optical storage device such as a digital ver-
satile disc (DVD) or a compact disc (CD). In this case,
image data that is compression-converted by the image
compression unit 149 in the form of a JPEG file, a TIF
file, a GIF file, or a PCX file may be stored in the storage
unit 115.
[0031] The photographing apparatus may include a
display unit 150 for displaying an image of image data.
For example, the photographing apparatus may be em-
bodied as a touch screen that generates a signal corre-
sponding to a touch location on a surface thereof of a

display device such as a liquid crystal display (LCD) or
an organic light-emitting diode (OLED) display.
[0032] The brightness correction unit 148 performs a
function of correcting brightness of an entire area or a
partial area of an image acquired by the imaging device
120.
[0033] The aperture 117 and an aperture driving unit
116 for adjusting the amount of light are provided on an
optical path of the barrel 110. The aperture driving unit
116 is operated by a control signal applied by the optical
path control unit 145 to drive the aperture 117.
[0034] The user input unit 160 receives a user input
through a menu button or a control dial and generates a
signal. The signal generated by the user input unit 160
is input to the control unit 140 via the I/F control unit 146.
[0035] The light adjustment unit 5 of the barrel assem-
bly 130 includes a first through hole 21 for passing light
and may move in the barrel 110 in the optical axis direc-
tion L. While the lens groups 112 moves in the optical
axis direction L to perform a zoom adjustment function
or a focus adjustment function, the light adjustment unit
5 may move a different distance at a different speed from
those of the lens groups 112.
[0036] The light adjustment unit 5 includes a wing unit
30 that protrudes from a movable unit 20 toward the first
through hole 21 to adjust an opening area of the first
through hole 21. During the adjustment of the positions
of the lens groups 112 for zoom adjustment or focus ad-
justment, the relative illumination of the barrel assembly
130 may be drastically reduced in a certain part of the
travel section. The certain part of the travel section with
a drastic reduction of the relative illumination is an illu-
mination reduction part. The wing unit 30 blocks light cor-
responding to the peripheral area of the lens groups 112
by reducing the opening area of the first through hole 21
in the illumination reduction part of the travel section
where the relative illumination of the barrel assembly 130
is drastically reduced. Accordingly, the drastic reduction
of the relative illumination may be reduced.
[0037] The relative illumination corresponds to a ratio
of a light amount at the peripheral portion of a lens to a
light amount at the center of an optical axis of the lens.
[0038] FIG. 2 is an exploded perspective view sche-
matically illustrating constituent elements of the light ad-
justment unit 5 of the barrel assembly 130 of FIG. 1, ac-
cording to an example embodiment. FIG. 3 is an exploded
perspective view schematically illustrating a relationship
between some constituent elements of the light adjust-
ment unit 5 of FIG. 2, according to an example embodi-
ment. FIG. 4 is a perspective view schematically illustrat-
ing the assembled light adjustment unit 5 of FIG. 2, ac-
cording to an example embodiment.
[0039] Referring to FIG. 2, the light adjustment unit 5
includes the movable unit 20 having a disc shape for
passing light, including the first through hole 21, and ar-
ranged in the barrel 110 of FIG. 1 to move in the optical
axis direction L, and the wing unit 30 coupled to the mov-
able unit 20 to move to adjust the opening area of the
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first through hole 21. The wing unit 30 may adjust the
opening area of the first through hole 21 by protruding
toward the first through hole 21 when the movable unit
20 is located in the barrel 110 in the illumination reduction
part of the travel section.
[0040] The wing unit 30 is coupled to the movable unit
20 to rotate between a closing position to protrude toward
the first through hole 21 and an opening position to retreat
outside the first through hole 21. As a coupling hole 31
of the wing unit 30 is rotatably coupled to a rotational
protrusion 23 of the movable unit 20, the wing unit 30
may rotate around the rotational protrusion 23. Although
five wing units 30 are provided in the present example
embodiment, the number of wing units 30, the shape
thereof, and a coupling structure of the movable unit 20
may be modified variously.
[0041] The light adjustment unit 5 includes a first cy-
lindrical housing 10 having a hollow shape, a driving plate
40 coupled to the movable unit 20 arranged in the first
cylindrical housing 10 to move in the optical axis direction
L, and a second cylindrical housing 50 arranged outside
the first cylindrical housing 10 and rotating with respect
to the first cylindrical housing 10.
[0042] The first cylindrical housing 10 includes a first
cam groove 15 curvilinearly extending along a wall sur-
face 11 and a linear groove 12 linearly extending along
the wall surface 11.
[0043] The second cylindrical housing 50 is arranged
outside the first cylindrical housing 10 to rotate with re-
spect to the first cylindrical housing 10. The second cy-
lindrical housing 50 includes a second cam groove 55
that curvilinearly extends. The second cylindrical housing
50 includes a third protruding portion 52 protruding out-
wardly. While the first cylindrical housing 10 stays fixed
to the second cylindrical housing 50, an external rota-
tional force is transferred to the third protruding portion
52 of the second cylindrical housing 50 and thus the sec-
ond cylindrical housing 50 may be rotated with respect
to the first cylindrical housing 10.
[0044] The driving plate 40 is coupled to the movable
unit 20 that is arranged in the first cylindrical housing 10,
to rotate with respect to the movable unit 20. The driving
plate 40 includes a first protruding portion 42 that is pro-
vided at an outer circumferential surface of the driving
plate 40 and inserted in the first cam groove 15 of the
first cylindrical housing 10. The driving plate 40 includes
a second through hole 41 corresponding to the first
through hole 21 of the movable unit 20.
[0045] The movable unit 20 includes a second protrud-
ing portion 22 protruding outwardly and coupled to the
second cam groove 55 of the second cylindrical housing
50 after passing through the linear groove 12 of the first
cylindrical housing 10. Thus, a rotational force of the sec-
ond cylindrical housing 50 arranged outside the first cy-
lindrical housing 10 is transferred to the second protrud-
ing portion 22 of the movable unit 20 via the second cam
groove 55. Since the direction of a movement of the mov-
able unit 20 is restricted by the linear groove 12 of the

first cylindrical housing 10, the movable unit 20 performs
a linear motion along the linear groove 12 of the first
cylindrical housing 10 as the second cylindrical housing
50 rotates.
[0046] The driving plate 40 is rotatably coupled to the
movable unit 20 and may move in the first cylindrical
housing 10 with the movable unit 20. Since the first pro-
truding portion 42 of the driving plate 40 is coupled to the
first cam groove 15 of the first cylindrical housing 10,
while the movable unit 20 moves in the first cylindrical
housing 10, the first protruding portion 42 is guided by
the first cam groove 15 and thus the driving plate 40 may
be rotated with respect to the movable unit 20.
[0047] The first cam groove 15 includes a linear portion
15a extending in a direction in which the first cylindrical
housing 10 extends and a curved portion 15b connected
to the linear portion 15a and extended to be curved along
a circumferential direction of the first cylindrical housing
10 and to be inclined with respect to the direction of the
first cylindrical housing 10. The curved portion 15b allows
the driving plate 40 to rotate with respect to the movable
unit 20 and thus the wing unit 30 may protrude toward
the first through hole 21.
[0048] Since the driving plate 40 is connected to the
wing unit 30 and rotates with respect to the movable unit
20, the wing unit 30 may be rotated with respect to the
movable unit 20. The wing unit 30 includes a slot 32. The
driving plate 40 includes a guide protrusion 43 protruding
toward the movable unit 20. The guide protrusion 43 is
coupled to an insertion slot 27 extending in a circumfer-
ential direction of the movable unit 20, after passing
through the slot 32 of the wing unit 30.
[0049] While the driving plate 40 rotates with respect
to the movable unit 20, the guide protrusion 43 moves in
the circumferential direction along the insertion slot 27
of the movable unit 20. As the rotational force of the driv-
ing plate 40 is transferred to the slot 32 of the wing unit
30 via the guide protrusion 43, the wing unit 30 may be
rotated with respect to the movable unit 20.
[0050] The driving plate 40 includes an edge step por-
tion 48 extending a predetermined distance in the cir-
cumferential direction of the driving plate 40. The mova-
ble unit 20 includes a support protrusion 28 coupled to
the edge step portion 48 to support the driving plate 40.
While the driving plate 40 is rotated with respect to the
movable unit 20, the support protrusion 28 performs a
function of supporting the driving plate 40 to not separate
from the movable unit 20.
[0051] FIG. 5 is a cross-sectional view schematically
illustrating the photographing apparatus of FIG. 1, ac-
cording to an example embodiment. FIG. 6 is a perspec-
tive view schematically illustrating an operation state of
some constituent elements of the light adjustment unit 5
of FIG. 3, according to an example embodiment.
[0052] Referring to FIG. 5, the barrel 110 is arranged
in front of the main body 100 of the photographing appa-
ratus and the imaging device 120 is arranged in the main
body 100 at a position where light arrives after passing
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through the lens groups 112. Also, the aperture 117 for
adjusting a light amount and a depth of field for photog-
raphy is arranged near the third lens L3.
[0053] FIGS. 5 and 6 illustrate a state in which the first
through hole 21 is completely opened by the light adjust-
ment unit 5. This state of the photographing apparatus
corresponds to a state in which the barrel 110 is collapsed
and accommodated in the main body 100.
[0054] When the barrel 110 is in an accommodation
state, a first lens group L1, a second lens group L2, a
third lens group L3, and a fourth lens group L4 of the lens
groups 112 are moved to closely contact each other.
Since the wing unit 30 of the light adjustment unit 5 is
moved outside the first through hole 21, a space for the
accommodation operation of the lens groups 112 may
be sufficiently obtained.
[0055] FIG. 7 is a cross-sectional view schematically
illustrating an operation state of the photographing ap-
paratus of FIG. 1, according to an example embodiment.
FIG. 8 is a perspective view schematically illustrating an-
other operation state of some constituent elements of the
light adjustment unit 5 of FIG. 3, according to an example
embodiment.
[0056] The photographing apparatus of FIGS. 7 and 8
is in a wide position in which the respective intervals be-
tween the first lens group L1, the second lens group L2,
the third lens group L3, and the fourth lens group L4 of
the lens groups 112 of the barrel 110 are adjusted.
[0057] The movable unit 20 and the driving plate 40 of
the light adjustment unit 5 move together along the first
cylindrical housing 10. While the movable unit 20 moves,
the first protruding portion 42 of the driving plate 40
moves to the curved portion 15b of the first cam groove
15 and thus the driving plate 40 is rotated with respect
to the movable unit 20. As the wing unit 30 is rotated with
respect to the movable unit 20 due to the rotation of the
driving plate 40, the wing unit 30 protrudes toward the
first through hole 21.
[0058] In the wide position of FIGS. 7 and 8, since the
wing unit 30 of the light adjustment unit 5 protrudes to-
ward the first through hole 21 to form a light through hole
30b having a size smaller than that of the first through
hole 21, the light corresponding to the peripheral area of
the lens groups 112 is blocked and thus relative illumi-
nation may be adjusted.
[0059] A position where the wing unit 30 protrudes to-
ward the first through hole 21 while the movable unit 20
moves in the first cylindrical housing 10 is determined by
the position of the curved portion 15b of the first cam
groove 15. Also, the size of the light through hole 30b
formed by the wing unit 30 may be changed by adjusting
an angle at which the wing unit 30 is rotated with respect
to the movable unit 20 by changing a form of curvature
of the curved portion 15b.
[0060] The position where the wing unit 30 protrudes
toward the first through hole 21 is not limited to the above-
described structure and the lengths of the curved portion
15b and/or the linear portion 15a, or the position of the

curved portion 15b, or a degree of curvature of the curved
portion 15b, or the number of curved portions, may be
changed.
[0061] FIG. 9 is a cross-sectional view schematically
illustrating another operation state of the photographing
apparatus of FIG. 1, according to an example embodi-
ment. In the photographing apparatus of FIG. 9, the lens
groups 112 of the barrel 110 are adjusted suitably for a
telephoto position. Since there is no need to adjust rela-
tive illumination in the telephoto position, the wing unit
30 of the light adjustment unit 5 retreats outside the first
through hole 21 and thus the first through hole 21 is com-
pletely open.
[0062] FIG. 10 is a graph of relative illumination show-
ing that relative illumination is adjusted in the photograph-
ing apparatus of FIG. 7, according to an example em-
bodiment. FIG. 11 is a graph of relative illumination in a
photographing apparatus of a comparative example for
comparison with the photographing apparatus of FIG. 7,
according to an example embodiment.
[0063] In the photographing apparatus of FIG. 7, when
the wing unit 30 of the light adjustment unit 5 is not moved
toward the first through hole 21, a sudden drop occurs
in the amount of light in a peripheral portion of an image
corresponding to the peripheral area of each of the lens
groups 112, as shown by a graph G1. When the relative
illumination is adjusted by the light adjustment unit 5 in
the same condition as that of the graph G1, the light
amount is reduced relatively gradually as shown by a
graph G2.
[0064] After photographing is performed after the rel-
ative illumination is adjusted as shown by the graph G2,
correction to increase the brightness of the whole area
of an acquired image may be performed. Thus, by using
the photographing apparatus configured as above, cap-
turing of an awkward image due to a sudden drop in rel-
ative illumination as shown by the graph G1 may be pre-
vented.
[0065] Referring to FIG. 1, the brightness correction
unit 148 may correct the brightness of an image acquired
by the imaging device 120. The brightness correction unit
148 may perform a function of correcting brightness of
an entire area of the image acquired by the imaging de-
vice 120.
[0066] The above-described structure of the bright-
ness correction unit 148 should not be construed as lim-
iting. For example, the brightness correction unit 148 may
correct brightness of only a peripheral area of an image
acquired by the imaging device 120. When the light cor-
responding to the peripheral area of each of the lens
groups 112 is blocked by the light adjustment unit 5, the
storage unit 115 may store the positions of pixels of an
image with light amounts that are reduced corresponding
to the peripheral area of each of the lens groups 112.
The brightness correction unit 148 may correct bright-
ness of only the positions of pixels stored by the storage
unit 115.
[0067] A comparative example of FIG. 11 shows that,
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after photographing is performed in a state in which a
sudden drop in relative illumination occurs as shown by
a graph F1, the light amount of an acquired image is
forcibly corrected without using the light adjustment unit
5.
[0068] Since the light amount is drastically reduced at
a peripheral portion of an image, a compensated image
with a light amount that is compensated for, as shown
by a graph F2, by increasing the light amount only for a
peripheral portion of an image where the light amount is
reduced, not increasing the light amount for the whole
image. However, in the compensated image indicated
by the graph F2, a change in brightness of an image
becomes severe at the peripheral portion of the image
so that a photographing result may not be good.
[0069] According to the example photographing appa-
ratus configured as above, when an area where relative
illumination is drastically reduced is generated according
to a change in relative positions of the lens groups 112,
the drastic reduction in the relative illumination may be
addressed as the light adjustment unit 5 moves the wing
unit 30 toward the first through hole 21. Accordingly, the
design limit that the diameters of the lens groups 112 are
set large to overcome the drastic reduction of the relative
illumination in a section where the lens groups 112 are
adjusted may be efficiently overcome.
[0070] FIG. 12 is a cross-sectional view schematically
illustrating some constituent elements of a photograph-
ing apparatus, according to another example embodi-
ment. FIG. 13 is a cross-sectional view schematically il-
lustrating an operation state of the photographing appa-
ratus of FIG. 12, according to an example embodiment.
[0071] Referring to FIGS. 12 and 13, the photograph-
ing apparatus of the present example embodiment in-
cludes the barrel 110, the lens groups 112 arranged in
the barrel 110 to move in the optical axis direction, the
aperture 117 that adjusts an amount of light passing
through the lens groups 112, a light adjustment unit 205
arranged in the barrel 110 to move in the optical axis
direction and blocking light corresponding to a peripheral
area of each of the lens groups 112 in at least one part
of a travel section along which the plurality of lens groups
112 moves in the barrel 110, and the imaging device 120
that converts the light passing through the light adjust-
ment unit 205 to an electric signal.
[0072] Although it is not illustrated in the example draw-
ings, the photographing apparatus according to the
present example embodiment may include a brightness
correction unit for correcting brightness of an image ac-
quired by the imaging device 120, as illustrated in FIG. 1.
[0073] The first lens group L1, the second lens group
L2, the third lens group L3, and the fourth lens group L4
of the lens groups 112 are moved in the optical axis di-
rection and respective intervals therebetween may be
adjusted.
[0074] The imaging device 120 is arranged at a posi-
tion where the light passing through the lens groups 112
arrives. Also, the aperture 117 for adjusting a light amount

and a depth of field for photography is arranged near the
third lens L3. The aperture 117 may be moved with the
third lens group L3 in the optical axis direction.
[0075] The light adjustment unit 205 capable of moving
independently of the lens groups 112 is provided in the
barrel 110. The light adjustment unit 205 includes a mov-
able unit 220 having a disc shape with a through hole
221 for passing light and arranged to move in the barrel
110 in the optical axis direction, and a wing unit 230 mov-
ably coupled to the movable unit 220 to adjust an opening
area of the through hole 221.
[0076] The barrel 110 is provided with a linear guide
207, and the movable unit 220 is coupled to the linear
guide 207 via a connection link 227. The movable unit
220 may perform a linear motion in a direction in which
the linear guide 207 extends. The movable unit 220 may
be moved along the linear guide 207 by a force generated
by a first driving unit 215. The first driving unit 215 may
be embodied by a motor, a step motor, an ultrasonic ac-
tuator using a piezoelectric device, a voice coil motor, etc.
[0077] A second driving unit 235 for operating the wing
unit 230 is provided in the movable unit 220. The second
driving unit 235 may be embodied by a motor, a step
motor, an ultrasonic actuator using a piezoelectric de-
vice, a voice coil motor, etc. The first and second driving
units 215 and 235 are operated by a signal applied by
the control unit 140 of FIG. 1 and thus the movable unit
220 or the wing unit 230 may be moved.
[0078] According to the example photographing appa-
ratus configured as above, since the lens groups 112 are
adjusted to be in a wide position, when relative illumina-
tion is drastically reduced, light passing through the pe-
ripheral area of each of the lens groups 112 may be
blocked by moving the wing unit 230 toward the through
hole 221. According to the operation of the light adjust-
ment unit 205, the drastic reduction of relative illumination
is prevented and thus an image in which relative illumi-
nation is gradually reduced may be obtained.
[0079] Furthermore, when an area in which relative il-
lumination is drastically reduced according to a change
in relative positions of the lens groups 112 is generated,
the light adjustment unit 205 moves the wing unit 230
toward the through hole 221 and thus the drastic reduc-
tion of relative illumination may be prevented. Accord-
ingly, the design limit that the diameters of the lens groups
112 are set large to overcome the drastic reduction of
the relative illumination in a section where the lens groups
112 are adjusted may be efficiently overcome.
[0080] As described above, in a barrel assembly ac-
cording to the example embodiments and an example
photographing apparatus having the example barrel as-
sembly, since a light adjustment unit is capable of moving
in the optical axis direction in a barrel and simultaneously
blocking light corresponding to a peripheral area of a lens
group, the drastic reduction of relative illumination may
be overcome.
[0081] Since a design limit that a lens group is manu-
factured to have a large diameter in order to overcome
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the drastic reduction of relative illumination in a section
where a lens group is adjusted may be efficiently over-
come, a photographing apparatus and/or a barrel assem-
bly may be manufactured small while maintaining supe-
rior optical performance.
[0082] Since a lens group does not need to be manu-
factured to have a large diameter as described above,
the overall size of a lens group is decreased and thus a
total distance needed for accommodation of a lens group
of a barrel assembly may be reduced.
[0083] Furthermore, even when a section is generated
where relative illumination is drastically reduced during
the adjustment of a relative position of a lens group for
a zoom function or a focal adjustment function, a light
adjustment unit is accordingly designed to block light cor-
responding to a peripheral area of a lens group so that
the drastic reduction of a relative illumination may be
overcome.
[0084] For the purposes of promoting an understand-
ing of the principles of the invention, reference has been
made to the example embodiments illustrated in the ex-
ample drawings, and specific language has been used
to describe these example embodiments. However, no
limitation of the scope of the invention is intended by this
specific language, and the invention should be construed
to encompass all embodiments that would normally occur
to one of ordinary skill in the art. The terminology used
herein is for the purpose of describing the particular ex-
ample embodiments and is not intended to be limiting of
exemplary embodiments of the invention. In the descrip-
tion of the example embodiments, certain detailed expla-
nations of related art are omitted when it is deemed that
they may unnecessarily obscure the essence of the in-
vention.
[0085] The apparatus described herein may comprise
any one or more of a processor, a memory for storing
program data to be executed by the processor, a perma-
nent storage such as a disk drive, a communications port
for handling communications with external devices, and
user interface devices, including a display, touch panel,
keys, buttons, etc. When software modules are involved,
these software modules may be stored as program in-
structions or computer readable code executable by the
processor on a non-transitory computer-readable media
such as magnetic storage media (e.g., magnetic tapes,
hard disks, floppy disks), optical recording media (e.g.,
CD-ROMs, Digital Versatile Discs (DVDs), etc.), and/or
solid state memory (e.g., random-access memory
(RAM), read-only memory (ROM), static random-access
memory (SRAM), electrically erasable programmable
read-only memory (EEPROM), flash memory, thumb
drives, etc.). The computer readable recording media
may also be distributed over network coupled computer
systems so that the computer readable code is stored
and executed in a distributed fashion. This computer
readable recording media may be read by the computer,
stored in the memory, and executed by the processor.
[0086] Also, using the disclosure herein, programmers

of ordinary skill in the art to which the invention pertains
may easily implement functional programs, codes, and
code segments for making and using the invention.
[0087] The invention may be described in terms of
functional block components and various processing
steps. Such functional blocks may be realized by any
number of hardware and/or software components con-
figured to perform the specified functions. For example,
the invention may employ various integrated circuit com-
ponents, e.g., memory elements, processing elements,
logic elements, look-up tables, or the like, which may
carry out a variety of functions under the control of one
or more microprocessors or other control devices. Sim-
ilarly, where the elements of the invention are implement-
ed using software programming or software elements,
the invention may be implemented with any programming
or scripting language such as C, C++, JAVA®, assem-
bler, or the like, with the various algorithms being imple-
mented with any combination of data structures, objects,
processes, routines or other programming elements.
Functional aspects may be implemented in algorithms
that execute on one or more processors. Furthermore,
the invention may employ any number of conventional
techniques for electronics configuration, signal process-
ing and/or control, data processing and the like. Finally,
the steps of all methods described herein may be per-
formed in any suitable order unless otherwise indicated
herein or otherwise clearly contradicted by context.
[0088] For the sake of brevity, conventional electron-
ics, control systems, software development and other
functional aspects of the systems (and components of
the individual operating components of the systems) may
not be described in detail. Furthermore, the connecting
lines, or connectors shown in the various figures present-
ed are intended to represent exemplary functional rela-
tionships and/or physical or logical couplings between
the various elements. It should be noted that many alter-
native or additional functional relationships, physical con-
nections or logical connections may be present in a prac-
tical device. The words "mechanism", "element", "unit",
"structure", "means", and "construction" are used broadly
and are not limited to mechanical or physical embodi-
ments, but may include software routines in conjunction
with processors, etc.
[0089] The use of any and all examples, or exemplary
language (e.g., "such as") provided herein, is intended
merely to better illuminate the invention and does not
pose a limitation on the scope of the invention unless
otherwise claimed. Numerous modifications and adap-
tations will be readily apparent to those of ordinary skill
in this art without departing from the scope of the inven-
tion as defined by the following claims.
[0090] No item or component is essential to the prac-
tice of the invention unless the element is specifically
described as "essential" or "critical". It will also be recog-
nized that the terms "comprises," "comprising," "in-
cludes," "including," "has," and "having," as used herein,
are specifically intended to be read as open-ended terms
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of art. The use of the terms "a" and "an" and "the" and
similar referents in the context of describing the invention
(especially in the context of the following claims) are to
be construed to cover both the singular and the plural,
unless the context clearly indicates otherwise. In addi-
tion, it should be understood that although the terms
"first," "second," etc. may be used herein to describe var-
ious elements, these elements should not be limited by
these terms, which are only used to distinguish one ele-
ment from another. Furthermore, recitation of ranges of
values herein are merely intended to serve as a short-
hand method of referring individually to each separate
value falling within the range, unless otherwise indicated
herein, and each separate value is incorporated into the
specification as if it were individually recited herein.

Claims

1. A barrel assembly (130) comprising:

a barrel (110);
at least one lens group (112) disposed in the
barrel to move in an optical axis direction (L);
an adjustable aperture (117) disposed in the bar-
rel for adjusting an amount of light passing
through the at least one lens group and a depth
of field for photography using the barrel assem-
bly; and
a light adjustment unit (5) disposed in the barrel
to move in the optical axis direction and that
blocks light passing through a peripheral area
of the at least one lens group when the at least
one lens group is in at least one part of a travel
section along which the at least one lens group
moves in the barrel,
the light adjustment unit further comprising:

a movable unit (20) having a through hole
(21) for passing light and disposed in the
barrel to move in the optical axis direction;
and
a wing unit (30) movably coupled to the
movable unit to adjust an opening area of
the through hole by protruding toward the
through hole when the movable unit is lo-
cated in the at least one part of the travel
section in the barrel; wherein the wing unit
is rotatably coupled to the movable unit to
rotate between a closing position where the
wing unit protrudes toward the through hole
and an opening position where the wing unit
retreats outside the through hole;
characterized in that
the light adjustment unit further comprises:

a first cylindrical housing (10) having a
hollow shape and having a first cam

groove (15) that curvilinearly extends
along a wall surface (11) of the first cy-
lindrical housing and a linear groove
(12) that linearly extends along said
wall surface (11);
a driving plate (40) having a first pro-
truding portion (42) that outwardly pro-
trudes and is inserted in the first cam
groove, coupled to the movable unit to
rotate with respect to the movable unit,
and connected to the wing unit to rotate
the wing unit with respect to the mova-
ble unit; and
a second cylindrical housing (50) dis-
posed outside the first cylindrical hous-
ing to rotate with respect to the first cy-
lindrical housing and having a second
cam groove (55) that curvilinearly ex-
tends,
wherein the movable unit further com-
prises a second protruding portion (22)
outwardly protruding to be coupled to
the second cam groove by passing
through the linear groove,
wherein the direction of movement of
the movable unit is restricted by the lin-
ear groove so that the movable unit per-
forms a linear motion along the linear
groove as the second cylindrical hous-
ing rotates,
wherein the driving plate is rotated with
respect to the movable unit while the
movable unit moves in the first cylindri-
cal housing;
and the movable unit is disposed in the
first cylindrical housing to move in a di-
rection in which the first cylindrical
housing extends.

2. The barrel assembly of claim 1, wherein the first cam
groove comprises:

a linear portion (15a) extending in a direction in
which the first cylindrical housing extends; and
a curved portion (15b) curved along a circum-
ferential direction of the first cylindrical housing.

3. The barrel assembly of claim 1, wherein the wing
unit comprises a slot (32), and the driving plate fur-
ther comprises a guide protrusion (43) that is insert-
ed in the slot of the wing unit.

4. The barrel assembly of claim 3, wherein the movable
unit further comprises an insertion slot (27) extend-
ing in a circumferential direction of the movable unit,
and the guide protrusion is inserted in the insertion
slot after passing through the slot of the wing unit.
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5. The barrel assembly of claim 4, wherein the driving
plate further comprises an edge step portion (48)
extending a predetermined distance along an outer
circumference of the driving plate, and the movable
unit further comprises a support protrusion (28) that
is coupled to the edge step portion to support the
driving plate.

6. The barrel assembly of claim 1, wherein the at least
one lens group comprises a plurality of lenses whose
intervals in the optical axis direction are adjusted,
and when the intervals between the lenses are ad-
justed to be at a wide position, the light adjustment
unit blocks the light corresponding to the peripheral
area of the at least one lens group.

Patentansprüche

1. Tubusanordnung (130), umfassend:

einen Tubus (110);
mindestens eine Objektivgruppe (112), die zur
Bewegung in Richtung (L) einer optischen Ach-
se in dem Tubus angeordnet ist;
eine einstellbare Blende (117), die in dem Tubus
zum Einstellen einer durch mindestens eine Ob-
jektivgruppe passierenden Lichtmenge und ei-
ner Tiefenschärfe für Fotografie unter Verwen-
dung der Tubusanordnung angeordnet ist; und
eine Lichteinstelleinheit (5), die in dem Tubus
zum Bewegen in Richtung der optischen Achse
angeordnet ist und durch einen Peripheriebe-
reich der mindestens einen Objektivgruppe pas-
sierendes Licht blockiert, wenn sich die mindes-
tens eine Objektivgruppe in mindestens einem
Teil eines Bewegungsabschnitts befindet, ent-
lang dem sich die mindestens eine Objektiv-
gruppe in dem Tubus bewegt,
wobei die Lichteinstelleinheit ferner Folgendes
umfasst:

eine bewegliche Einheit (20) mit einem
Durchgangsloch (21) zum Passieren von
Licht, die zum Bewegen in Richtung der op-
tischen Achse in dem Tubus angeordnet ist;
und
eine Flügeleinheit (30), die beweglich mit
der beweglichen Einheit gekoppelt ist, um
einen Öffnungsbereich des Durchgangs-
lochs einzustellen, indem sie durch das
Durchgangsloch ragt, wenn die bewegliche
Einheit in dem mindestens einen Teil des
Bewegungsabschnitts im Tubus positio-
niert ist; wobei die Flügeleinheit drehbar mit
der beweglichen Einheit gekoppelt ist, um
sich zwischen einer geschlossenen Stel-
lung, in der die Flügeleinheit zu dem Durch-

gangsloch ragt, und einer geöffneten Stel-
lung, in der die Flügeleinheit außerhalb des
Durchgangslochs zurückgezogen ist, zu
drehen;
dadurch gekennzeichnet, dass
die Lichteinstelleinheit ferner Folgendes
umfasst:

ein erstes zylindrisches Gehäuse (10)
mit einer hohlen Form und mit einer ers-
ten Kurvennut (15), die kurvenförmig
entlang einer Wandfläche (11) des ers-
ten zylindrischen Gehäuses verläuft,
und mit einer linearen Nut (12), die li-
near entlang der Wandfläche (11) ver-
läuft;
eine Antriebsplatte (40), die einen ers-
ten vorragenden Teil (42) aufweist, der
nach außen ragt und in der ersten Kur-
vennut eingesetzt ist, mit der bewegli-
chen Einheit zum Drehen bezüglich der
beweglichen Einheit gekoppelt ist und
mit der Flügeleinheit zum Drehen der
Flügeleinheit bezüglich der bewegli-
chen Einheit verbunden ist; und
ein zweites zylindrisches Gehäuse
(50), das außerhalb des ersten zylind-
rischen Gehäuses zum Drehen bezüg-
lich des ersten zylindrischen Gehäuses
angeordnet ist und eine zweite Kurven-
nut (55) aufweist, die kurvenförmig ver-
läuft,
wobei die bewegliche Einheit ferner ei-
nen zweiten vorragenden Teil (22) um-
fasst, der zur Kopplung mit der zweiten
Kurvennut durch Passieren durch die
lineare Nut nach außen ragt,
wobei die Bewegungsrichtung der be-
weglichen Einheit durch die lineare Nut
so eingeschränkt ist, dass die beweg-
liche Einheit eine lineare Bewegung
entlang der linearen Nut durchführt,
wenn sich das zweite zylindrische Ge-
häuse dreht,
wobei die Antriebsplatte bezüglich der
beweglichen Einheit gedreht wird, wäh-
rend sich die bewegliche Einheit in dem
ersten zylindrischen Gehäuse bewegt;
und die bewegliche Einheit in dem ers-
ten zylindrischen Gehäuse zum Bewe-
gen in eine Richtung, in die sich das
erste zylindrische Gehäuse erstreckt,
angeordnet ist.

2. Tubusanordnung nach Anspruch 1, wobei die erste
Kurvennut Folgendes umfasst:

einen linearen Teil (15a), der sich in eine Rich-
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tung erstreckt, in die sich das erste zylindrische
Gehäuse erstreckt; und
einen gekrümmten Teil (15b), der entlang einer
Umfangsrichtung des ersten zylindrischen Ge-
häuses gekrümmt ist.

3. Tubusanordnung nach Anspruch 1, wobei die Flü-
geleinheit einen Schlitz (32) umfasst und wobei die
Antriebsplatte ferner einen Führungsvorsprung (43)
umfasst, der in dem Schlitz der Flügeleinheit einge-
setzt ist.

4. Tubusanordnung nach Anspruch 3, wobei die be-
wegliche Einheit ferner einen Einführungsschlitz
(27) umfasst, der in einer Umfangsrichtung der be-
weglichen Einheit verläuft, und der Führungsvor-
sprung nach Passieren durch den Schlitz der Flü-
geleinheit in den Einführungsschlitz eingesetzt wird.

5. Tubusanordnung nach Anspruch 4, wobei die An-
triebsplatte ferner einen Randstufenteil (48) um-
fasst, der sich über eine vorbestimmte Strecke ent-
lang einem Außenumfang der Antriebsplatte er-
streckt, und die bewegliche Einheit ferner einen
Stützvorsprung (28) umfasst, der mit dem Rand-
stufenteil gekoppelt ist, um die Antriebsplatte zu stüt-
zen.

6. Tubusanordnung nach Anspruch 1, wobei die min-
destens eine Objektivgruppe mehrere Objektive um-
fasst, deren Abstände in Richtung der optischen
Achse eingestellt werden, und wenn die Abstände
zwischen den Objektiven so eingestellt werden,
dass sie sich in einer weiten Stellung befinden, die
Lichteinstelleinheit das Licht entsprechend dem Pe-
ripheriebereich der mindestens einen Objektivgrup-
pe blockiert.

Revendications

1. Ensemble barillet (130) comprenant:

un barillet (110) ;
au moins un groupe de lentilles (112) disposé
dans le barillet de manière à se déplacer dans
la direction d’un axe optique (L) ;
une ouverture ajustable (117) disposée dans le
barillet pour ajuster une quantité de lumière pas-
sant à travers l’au moins un groupe de lentilles
et une profondeur de champ pour la photogra-
phie utilisant l’ensemble barillet ; et
une unité d’ajustement de la lumière (5) dispo-
sée dans le barillet de manière à se déplacer
dans la direction de l’axe optique et qui bloque
la lumière passant à travers une zone périphé-
rique de l’au moins un groupe de lentilles lorsque
l’au moins un groupe de lentilles est dans au

moins une partie d’une section de déplacement
le long de laquelle l’au moins un groupe de len-
tilles se déplace dans le barillet,
l’unité d’ajustement de la lumière comprenant
en outre:

une unité déplaçable (20) ayant un trou tra-
versant (21) pour laisser passer la lumière
et disposée dans le barillet de manière à se
déplacer dans la direction de l’axe optique ;
et
une unité d’aile (30) accouplée de manière
mobile à l’unité déplaçable pour ajuster une
zone d’ouverture du trou traversant en fai-
sant saillie vers le trou traversant lorsque
l’unité déplaçable est située dans l’au moins
une partie de la section de déplacement
dans le barillet ; l’unité d’aile étant accou-
plée à rotation à l’unité déplaçable de ma-
nière à tourner entre une position de ferme-
ture dans laquelle l’unité d’aile fait saillie
vers le trou traversant et une position
d’ouverture dans laquelle l’unité d’aile res-
sort hors du trou traversant;
caractérisé en ce que
l’unité d’ajustement de la lumière comprend
en outre:

un premier boîtier cylindrique (10)
ayant une forme creuse et ayant une
première gorge de came (15) qui
s’étend sous forme curviligne le long
d’une surface de paroi (11) du premier
boîtier cylindrique et une gorge linéaire
(12) qui s’étend sous forme linéaire le
long de ladite surface de paroi (11);
une plaque d’entraînement (40) ayant
une première portion saillante (42) qui
fait saillie vers l’extérieur et qui est in-
sérée dans la première gorge de came,
accouplée à l’unité déplaçable de ma-
nière à tourner par rapport à l’unité dé-
plaçable, et connectée à l’unité d’aile
de manière à faire tourner l’unité d’aile
par rapport à l’unité déplaçable ; et
un deuxième boîtier cylindrique (50)
disposé à l’extérieur du premier boîtier
cylindrique de manière à tourner par
rapport au premier boîtier cylindrique
et ayant une deuxième gorge de came
(55) qui s’étend sous forme curviligne,
l’unité déplaçable comprenant en outre
une deuxième portion saillante (22) fai-
sant saillie vers l’extérieur de manière
à être accouplée à la deuxième gorge
de came en passant à travers la gorge
linéaire,
le sens de déplacement de l’unité dé-
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plaçable étant limité par la gorge linéai-
re de telle sorte que l’unité déplaçable
effectue un mouvement linéaire le long
de la gorge linéaire à mesure que le
deuxième boîtier cylindrique tourne,
la plaque d’entraînement étant tournée
par rapport à l’unité déplaçable tandis
que l’unité déplaçable se déplace dans
le premier boîtier cylindrique ;
et l’unité déplaçable étant disposée
dans le premier boîtier cylindrique de
manière à se déplacer dans une direc-
tion dans laquelle s’étend le premier
boîtier cylindrique.

2. Ensemble barillet selon la revendication 1, dans le-
quel la première gorge de came comprend:

une portion linéaire (15a) s’étendant dans une
direction dans laquelle s’étend le premier boîtier
cylindrique ; et
une portion courbe (15b) incurvée le long d’une
direction circonférentielle du premier boîtier cy-
lindrique.

3. Ensemble barillet selon la revendication 1, dans le-
quel l’unité d’aile comprend une fente (32), et la pla-
que d’entraînement comprend en outre une saillie
de guidage (43) qui est insérée dans la fente de l’uni-
té d’aile.

4. Ensemble barillet selon la revendication 3, dans le-
quel l’unité déplaçable comprend en outre une fente
d’insertion (27) s’étendant dans une direction circon-
férentielle de l’unité déplaçable, et la saillie de gui-
dage est insérée dans la fente d’insertion après être
passée à travers la fente de l’unité d’aile.

5. Ensemble barillet selon la revendication 4, dans le-
quel la plaque d’entraînement comprend en outre
une portion étagée de bord (48) s’étendant sur une
distance prédéterminée le long d’une circonférence
extérieure de la plaque d’entraînement, et l’unité dé-
plaçable comprend en outre une saillie de support
(28) qui est accouplée à la portion étagée de bord
de manière à supporter la plaque d’entraînement.

6. Ensemble barillet selon la revendication 1, dans le-
quel l’au moins un groupe de lentilles comprend une
pluralité de lentilles dont les intervalles dans la di-
rection de l’axe optique sont ajustés, et lorsque les
intervalles entre les lentilles sont ajustés de manière
à être dans une position large, l’unité d’ajustement
de la lumière bloque la lumière de manière corres-
pondant à la zone périphérique de l’au moins un
groupe de lentilles.
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