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FILTER ASSEMBLY OF CAMERA

Technical Field

The present invention relates to a camera accessory and, more particularly, to
a filter assembly of a camera.

Background Art

As for accessories for a camera, a tripod for preventing the shaking of the
camera, a flash for lighting up a thing pictured for photographing in a dark
environment, various filters for improving a photographing technique, such as an
ultraviolet (UV) filter for shielding UV irradiated through a camera lens, can be
illustrated. A camera lens 1s demountably attached in front of the objective lens for
filtering the light which irradiates film through the objective lens or for modifying the
thing image of the object captured the film) to produce various effects on the pictured
image.

Generally, a camera may be classified as either an auto-focusing camera, which
automatically adjusts the focus or a manual-focusing camera, which the user adjusts the
focus manually. Manual-focus cameras adjust the focus while confirming the object
viewed through a viewfinder which is related to the objective lens. On the other hand,
an auto-focus camera adjusts the focus while confirming the object viewed through a
viewfinder which is separate from the objective lens. Accordingly, the image of the
object viewed may be confirmed during photography when using a manual-focus
camera. Whereas, the camera image of the object viewed is not identical with the view
of the object through the viewfinder when using an auto-focus camera.

A conventional camera filter assembly includes: a frame which is attached to
the camera objective lens; a filter inserted into the frame; and a fixing ring for fixing
the filter to the frame. The filter may be used to provide various effects during
photography such as modifying the image, reducing the intensity of a specific color,
etc.

FIG. 1 is an exploded perspective view of a conventional filter assembly 10
used in a manually-focusing camera. As illustrated in FIG. 1, filter assembly 10 for
the manually-focusing camera includes: a frame 12 having a protrusion 18 protrusively

formed by means of a molding on the inner surface of frame 12; a fixing ring 30 fixed
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at the inner surface portion of frame 12 by means of a meshing engagement; and a
filter 20 inserted between frame 12 and fixing ring 30. At one portion of the outer
peripheral surface of frame 12, a first screw 14 for combining frame 12 with the
camera lens, is formed. At one portion of the inner peripheral surface of frame 12, a
second screw 16 is formed. At the outer peripheral surface of fixing ring 30, a third
screw 32 is formed. Fixing ring 30 combines with frame 12 through second screw 16
and third screw 32. Filter 20 which is inserted between fixing ring 30 and frame 12,
is made of glass and has a predetermined color, as necessary.

FIG. 2 is a conventional filter assembly 50 which may be used for
accomplishing special effects (hereinafter referred to as "special filter assembly")
during photography. Special filter assembly 50 illustrated in FIG. 2 includes: a pattern
filter 20 having a first filter 22; a second filter 24; and a pattern 26 inserted between
first filter 22 and second filter 24. First and second filters 22 and 24 are generally
made of transparent glass.

Pattern 26 may be used to provide special effects during photography and is a
monocolored thin film or multicolored thin film. Examples of pattern 26 include: a
very small pattern positioned at the center line of first and second filters 22 and 24 and
having a diameter smaller than the diameters of first and second filters 22 and 24,
respectively; a pattern having a plurality of colors and being positioned on the whole
surface of first and second filters 22 and 24; and a partitioning pattern which partitions
the image and passing through first and second filters 22 and 24 into three or more
images.

Pattern filter 20 having pattern 26 is manufactured by inserting a pattern having
a predetermined shape between first and second filters 22 and 24, respectively and
compressing first and second filters 22 and 24 tightly together, while producing a
vacuum state. Accordingly, pattern filter 20 as shown in the figures is obtained.

A specialized apparatus is needed to manufacture the filter assembly having a
pattern, the manufacturing process is complicated, and the manufacturing cost of the
special filter assembly is correspondingly high.

Moreover, since a screw for attaching the filter assembly to the camera lens
cannot be formed on the lens of an auto-focusing camera, a filter assembly for

obtaining special effects during photography cannot be used with an auto-focusing
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camera lens.

In order to solve the problem described above, apparatuses for attaching a filter
assembly to an auto-focusing camera have been disclosed in Korean Utility Model
Publication Nos. 95-50049 and 95-5039 on June 21, 1995, for "Holder for Camera
Filter" and "Holder for Camera Lens Filter", in pending U.S. patent application for
"Apparatus for Demountably Attaching a Lens Filter to a Camera", which is filed
together with this application on even date.

FIGs. 3 & 4 illustrate a filter assembly 100 that may be utilized in the
apparatuses (including the apparatus 500 as shown in FIG. 12) disclosed in the above-
mentioned publications. As shown in the figures, filter assembly 100 for auto-focusing
camera includes: a frame 110 having a mounting protrusion 112 formed on the outer
cylindrical surface of frame 110; a filter 120 inserted into the inner cylindrical surface .
of frame 110; and a fixing ring 130 for fixing filter 120 to frame 110.

Filter 120 is seated on a receiving protrusion 114 formed on the inner
cylindrical surface of frame 110 and is fastened to frame 110 by fixing ring 130, which
is, in turn, fastened to the inner cylindrical surface of frame 110 by means of an
adhesive agent. A plurality of filters 120 may inserted between frame 110 and fixing
ring 130 and a pattern for obtaining special effects is inserted between the filters 120,
as described above concerning the manual-focusing camera.

When the pattern is formed in filter assembly for auto-focusing camera 100, the
manufacturing process is complicated and the manufacturing cost is high. In addition,
in case of forming the pattern between the filters and the adhesive power of fixing ring
130 fixed to the inner cylindrical surface of frame 110, is_ weak, the filter is likely to

be separated from frame 110.

Disclosure of Invention

Accordingly, it is an object of the present invention to provide a simple,
inexpensive filter assembly which may be used conveniently, and is easy to
manufacture.

To accomplish the object, there is provided in the present invention a filter
assembly for a camera comprising: a frame having a mounting protrusion formed at

an outer end portion of periphery of the frame and a receiving protrusion formed at an
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inner periphery of the frame, a filter part seated on the receiving protrusion of the
frame, and a fixing ring which has a pressing protrusion for pressing the filter part
when the filter part is inserted into the frame, and of which outer periphery sticks to
the inner periphery of the frame. The frame has a receiving groove between the
receiving protrusion and the inner surface of the frame, and the fixing ring further has
a fixing protrusion inserted into the receiving groove so that the fixing protrusion and
the receiving groove are stick together through an exposure of ultrasonic waves after
inserting the fixing ring into the frame.

The filter part includes a first filter, a second filter pressed by the pressing
protrusion of the fixing ring and a pattern filter inserted between the first filter and the
second filter. The pattern filter partitions a planar area of the filter having the same
diameter as the diameters of the first and the second filters into a predetermined ratio
and includes at least two partition filters having predetermined colors and refractive
indexes. The partition filters are made of glass or a synthetic resin.

In addition, the filter part is received into and fixed to the frame by the
receiving groove of the frame and the pressing protrusion and the fixing protrusion of
the fixing ring. The fixing ring is attached and fixed to the frame by an adhesive agent.

According to the present invention, the pattern filter for obtaining special effects
during photography is easy to manufacture. The structure of the filter assembly is

simple and its manufacturing cost is low.

Brief Description of the Drawings

The above object and advantages of the present invention will become more
apparent by describing in detail preferred embodiments thereof with reference to the
attached drawings in which:

FIG. 1 is an exploded perspective view of a conventional filter assembly for a
manually focusing camera;

FIG. 2 is an exploded perspective view of a conventional filter assembly having
a pattern for a manually focusing camera;

FIG. 3 is an exploded perspective view of a conventional filter assembly for an
auto-focusing camera;

FIG. 4 is a cross-sectional view of the assembled state of the filter assembly of
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FIG. 3 cut along the line A-A;

FIG. 5 is an exploded perspective view of a filter assembly according to a first
embodiment of the present invention;

FIG. 6 is a cross-sectional view of the assembled state of the filter assembly of
FIG. 5 cut along the line B-B;

FIG. 7 1s an exploded perspective view of a filter assembly according to a
second embodiment of the present invention;

FIG. 8 is a cross-sectional view of the assembled state of the filter assembly of
FIG. 7 cut along the line C-C;

FIG. 9 illustrates examples of the pattern inserted into the filter assembly in
FIG. 7;

FIG. 10 is an exploded perspective view of a filter assembly according to a
third embodiment of the present invention;

FIG. 11 is a cross-sectional view of the filter assembly of FIG. 10 cut along the
line D-D;

FIG. 12 is a cross-sectional view of the assembled state of the filter assembly
of FIG. 10 cut along the line D-D;

FIG. 13 is an exploded perspective view of a filter assembly according to a
fourth embodiment of the present invention;

FIG. 14 is a cross-sectional view of the assembled state of the filter assembly
of FIG. 13; and

FIG. 15 is an example for showing the applied state of the filter assembly of
FIG. 13.

Best Mode for Carrying out the Invention

Hereinafter, the constituting elements and the operation principles according to
preferred embodiments of the present invention will be explained in more detail with
reference to the accompanying drawings. In the drawings, the same reference numerals

are given to the same elements.

Embodiment 1

FIG. 5 is an exploded perspective view of a filter assembly 200 according to
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a first embodiment of the present invention and FIG. 6 is a cross-sectional view of the
assembled state of filter assembly 200.

As illustrated in FIGs. 5 and 6, filter assembly 200 according to the first
embodiment of the present invention includes: a first frame 210 having a first mounting
protrusion 212 formed at an outer surface end portion of first frame 210 and a first
receiving protrusion 214 formed at an inner surface end portion of first frame 210; a
first filter part 220 positioned on first receiving protrusion 124 of first frame 210; and
a first fixing ring 230 which fixes first filter part 220 to first frame 210.

First frame 210 has a cylindrical shape. A receiving groove 216 is formed
between first receiving protrusion 214 and the inner surface of first frame 210. The
cylindrical first frame 210 is molded to have a sawtooth shape for prevent sliding.

First filter part 220 includes a first filter 222 which is positioned on first
receiving protrusion 214. First filter 222 is generally made of glass. In addition, first
filter 222 may has a predetermined color, when necessary. First filter 222 may be
manufactured so as to shield a light having a predetermined wavelength range such as
an ultraviolet ray.

First fixing ring 230 is provided with a fixing protrusion 232, which is inserted
into receiving groove 216 and is formed at the outer surface end portion of first fixing
ring 230. A first pressing protrusion 234 which directly presses the distal surface
portions of first filter 222 by making contact with the upper surface portion of first
filter 222 is formed on the inner surface of first fixing ring 230. Both the outer surface
of first fixing ring 230 and fixing protrusion 232 are coated with an adhesive. The
outer surface of first fixing ring 230 is thus attached to the inner surface of first frame
210; fixing protrusion 232 is inserted into and fixed to receiving groove 216.
Accordingly, first filter part 220 is seated on and fastened to first frame 210 by means

of first fixing ring 230.

Embodiment 2

FIGs. 7 to 9 illustrate a filter assembly 300 according to a second embodiment
of the present invention. FIG. 7 is an exploded perspective view of filter assembly 300
according to the second embodiment of the present invention and FIG. 8 is a cross-

sectional view of the assembled state of the filter assembly in FIG. 7. FIG. 9 illustrates
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various examples of pattern filters 300 in FIGs. 7 & 8.

Filter assembly 300 according to the second embodiment of the present
invention includes first frame 210, a second filter part 320 and first fixing ring 230.
In this embodiment, first frame 210 and first fixing ring 230 are the same as first frame
210 and first fixing ring 230, respectively, of filter assembly 200 according to the first
embodiment. Therefore, an explanation of the structure and functions of these common
elements is omitted from the description below.

As shown in FIGs. 7 and 8, second filter part 320 includes first filter 222 seated
on first receiving protrusion 214, a second filter 322 pressed by first pressing
protrusion 234 of first fixing ring 230, and a first pattern filter 330 inserted between
first filter 222 and second filter 322. First filter 222 and second filter 322 are made
from the same material, such as a transparent glass. The diameter of first pattern filter
330 is the same as the diameters of first and second filters 222 and 322, respectively.

First pattern filter 330 includes a plurality of first partition filters 332 and 334,
as shown in FIG. 7. The plurality of first partition filters 332 and 334 partition the
planar area of first pattern filter 330 into predetermined shapes by a predetermined
ratio. The plurality of first partition filters 332 and 334 may be manufactured to have
different colors and/or refractive indexes. First pattern filter 330 may have various
partitioned shapes, some of which are illustrated in FIG. 9. First partition filters 332
and 334 are made of glass or a synthetic resin having a predetermined color and a
predetermined refractive index. First pattern filter 330 may be obtained by assembling
first partition filters 332 and 334 together into a circular shape.

First pattern filter 330 is assembled and seated on first filter 232 after the latter
has been seated on receiving protrusion 214 of first frame 210. Second filter 322 is
then positioned on the upper (distal) surface of first pattern filter 330. First fixing ring
230 is attached to the inner surface of first frame 210 to complete the assembly of filter

assembly 300.

Embodiment 3
FIGs. 10 to 12 illustrate a filter assembly 400 according to a third embodiment
of the vpresent invention. FIG. 10 is an exploded perspective view of filter assembly

according to the third embodiment of the present invention.
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As shown in FIGs. 10-12, filter assembly 400 according to the third
embodiment of the present invention includes: a second frame 410 having a second
mounting protrusion 412 formed on the outer surface end of second frame 410 and a
second receiving protrusion 414 formed at the inner surface of second frame 410; a
third filter part 420 seated on second receiving protrusion 414 of second frame 410;
and a second fixing ring 440, which fixes third filter part 420 to second frame 410.

Second frame 410 has a hollow cylindrical shape and has a plurality of adhesive
protrusions 416 located at a predetermined interval on the inner surface of second
frame 410. Second frame 410 is molded so that the outer cylindrical surface thereof
has a sawtooth shape for preventing sliding. Second fixing ring 440 has a second
pressing protrusion 442 for pressing third filter part 420, formed on the inner surface
of second fixing ring 440. The outer surface of second fixing ring 440 makes contact
with the plurality of adhesive protrusions 416.

After second fixing ring 440 has been inserted into second frame 410, second
fixing ring 440 and second frame 410 are exposed to ultrasonic waves. The plurality
of adhesive protrusions 416 melt due to their exposure to ultrasonic waves and thereby
bond the cylindrical outer surface of second fixing ring 440 to the inner surface of

second frame 410. Third filter part 420 is seated on and fixed to second frame 410 by

the adhesion of second fixing ring 440 to the inner surface of second frame 410. (see

FIGs. 11 & 12)

Third filter part 420 includes a third filter 422 seated on second receiving
protrusion 414, a fourth filter 426 pressed by second pressing protrusion 442 of second
fixing ring 440 and a second pattern filter 430 inserted between third filter 422 and
fourth filter 426. Third filter 422 and fourth filter 426 are made of the same material,
usually a transparent glass.

Second pattern filter 430 includes at least one set of second partition filters 432
and 434, as shown in FIG. 10. Second partition filters 432 and 434 partition the planar
area of second pattern filter 430 into predetermined shapes at a predetermined ratio.
The plurality of second partition filters 432 and 434 are manufactured to have different
colors and/or different refractive indexes. Second pattern filter 430 may have various
partitioned shapes. FIG. 9 illustrates examples of the partitioned shapes. Second

partition filters 432 and 434 are made of glass or a synthetic resin having a
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predetermined color and a predetermined refractive index. Second pattern filter 430 can
be obtained by fitting second partition filters 432 and 434 in a circular shape. The
diameter of second pattern filter 430 is the same as the diameter of third and fourth
filters 422 and 426. Second pattern filter 430 is provided with separating protrusions
436 protrusively formed on both sides of second pattern filter 430 with a predetermined
height. Separating protrusions 436 contact with the surfaces of third and fourth filters
422 and 426 to separate second pattern filter 430 from third and fourth filters 422 and
426 at a predetermined distance. Therefore, when second fixing ring 440 sticks to
second frame 410, second pattern filter 430 is separated from third and fourth filters
422 and 426 by the length of separating protrusions 436. The lengths of separating
protrusions 436 are in the range of 0.1mm to 0.3mm.

After third filter 422 is placed on second receiving protrusion 414 of second
frame 410, second pattern filter 430 is placed to match the third filter 422. Then,
fourth filter 426 is positioned on the upper surface of second pattern filter 430. Second
fixing ring 440 is inserted into the inner cylindrical surface of second frame 410 so that
second pressing protrusion 442 can sufficiently press fourth filter 426. At this time,
when second frame 410 and second fixing ring 440 are exposed to ultrasonic waves,
the plurality of adhesive protrusions 416 melt to fasten second fixing ring 440 to

second frame 410. Then, the assembly of filter assembly 400 is completed.

Embodiment 4

FIGs. 13 to 15 illustrate a filter assembly 500 according to a fourth embodiment
of the present invention. FIG. 13 is an exploded perspective view of filter assembly
500 according to the fourth embodiment of the present invention. FIG. 14 is a cross-
sectional view of the assembled state of filter assembly 500 in FIG. 13.

Filter assembly 500 according to the fourth embodiment of the present invention
further includes a housing 510 for rotatably receiving filter assemblies 200, 300 and
400 according to the first, the second and the third embodiments, respectively. Housing
510 is utilized for mounting a rectangular filter of a camera.

Filter assemblies 200, 300 and 400 according to the first, the second and the
third embodiments, respectively, may be rotatably received by housing 510. Housing

510 includes a bottom plate 514 having a through hole 512 of the same diameter as
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receiving protrusions 214 and 414 of frames 210 and 410, respectively, and a receiving
ring 516 which rotatably receives mounting protrusions 212 and 412 of frames 210 and
410, respectively.

Receiving ring 516 includes a blocking jaw 518 at an end portion thereof to
block mounting protrusions 212 and 412. The inner diameter of blocking jaw 518 is
the same as or somewhat larger than the outer diameter of frames 210 and 410.
Receiving ring 516 passes through and inserted into the outer surface of frames 210
and 410. Blocking jaw 518 is positioned on the upper surface of mounting protrusions
212 and 412. At this state, receiving ring 516 is attached to and fixed to bottom plate
514. Accordingly, frames 210 and 410 are rotatably mounted between bottom plate 514
and receiving ring 516.

As shown in FIG. 15, filter assemblies 200, 300 and 400 according to the first,
the second and the third embodiments, respectively, of the present invention are
rotatably mounted in housing 510. These can then be utilized in a filter fixing apparatus
of an auto-focusing camera or a filter holer 600.

As described above, the filter assembly of the present invention can be
advantageously used with either an auto-focusing camera or a manually focusing
camera. In addition, the pattern can be simply and inexpensively manufactured and the
filter can be firmly fastened to the frame.

Although the preferred embodiment of the invention has been described, it is
understood that the present invention should not be limited to the preferred
embodiment, but various changes and modifications can be made by one skilled in the

art within the spirit and scope of the invention as hereinafter claimed.
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What is claimed is:

1. A filter assembly of a camera comprising:

a frame having a mounting protrusion formed at an outer surface end portion
of said frame and a receiving protrusion formed at an inner surface of said frame;

a filter part positioned on said receiving protrusion of said frame; and

a fixing ring which has a pressing protrusion for pressing said filter part when
said filter part is inserted into said frame, and of which outer surface sticks to said

inner surface of said frame.

2. A filter assembly of a camera as claimed in claim 1, wherein said frame
has a receiving groove between said receiving protrusion and said inner surface of said
frame, and said fixing ring further has a fixing protrusion inserted into said receiving
groove so that said fixing protrusion and said receiving groove are stick together

through an exposure of ultrasonic waves after inserting said fixing ring into said frame.

3. A filter assembly of a camera as claimed in claim 1, wherein said filter
part comprises:

a first filter seated on said receiving protrusion of said frame;

a second filter pressed by said pressing protrusion of said fixing ring; and

a pattern filter placed between said first filter and said second filter.

4. A filter assembly of a camera as claimed in claim 3, wherein a diameter
of said pattern filter is the same as diameters of said first and second filters, and said
pattern filter includes at least two partition filters which partition a planar area of said
first and said second filters into a predetermined ratio and have predetermined colors

and predetermined refractive indexes.

5. A filter assembly of a camera as claimed in claim 3, wherein said pattern
filter further has separating protrusions formed at both end portions of said pattern
filter, for separating said pattern filter from said first filter and said second filter at a

predetermined distance.
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6. A filter assembly of a camera as claimed in claim 5, wherein a length

of said separating protrusion is in the range of 0.1mm to 0.3mm.

7. A filter assembly of a camera as claimed in claim 3, wherein said pattern

filter is comprised of glass.

8. A filter assembly of a camera as claimed in claim 3, wherein said pattern

filter is comprised of a synthetic resin.

9. A filter assembly of a camera as claimed in claim 1, wherein said frame
further has adhesive protrusions formed at a predetermined interval on said inner
surface of said frame and said adhesive protrusions melts by ultrasonic waves to stick

said inner surface of said frame to said outer surface of said fixing ring.

10. A filter assembly of a camera as claimed in claim 1, further comprising
a housing including a bottom plate having a through hole having the same diameter as
a diameter of said receiving protrusion of said frame, and a receiving ring which
rotatably receives said mounting protrusion of said frame and is fixed to said bottom

plate.
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