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1
DUSTPROOF VIEW FINDER

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

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a dustproof view finder.
for example. in a lens shutter type of camera.

2. Description of Related Art

In a known lens shutter type of camera, an inverted
(Galilean finder or a real image type finder is used as a view
finder. For instance, a known real image type view finder is
comprised of a first lens group 41, a second lens group 43,
a rectangular prism 45, an image erecting prism 47, and an
eyepiece 49, arranged in this order from the object side, as
shown in FIG. 6. The real image type view finder also
includes a field plate 51 located in an aerial space defined
between an emission surface of the rectangular prism 45 and
an incident surface of the image erecting prism 47. The view
finder is supported for example by a camera body. The field
plate 51 is made of a thin transparent plate with a field frame
53 evaporated on its rear surface. as shown in FIG. 7.

The field frame 53 is immovably held by a field plate
holder 56 at a predetermined position. as shown in FIG. 8.
The field frame 53 and the field frame plate holder 56 are
usually exposed to the atmosphere.

Accordingly, dust or foreign matter 52 may adhere to the
field plate 51 (FIGS. 7 and 8). As is well known, the field
plate 51 is located in the vicinity of an image plane formed
by the first lens group 41 and the second lens group 43.
Therefore, if dust (or foreign matter) 52 adheres to the field
plate 51. the field of view of the finder. and accordingly the
image of an object to be taken. will be obstructed.

The same is true when the ficld finder 55 is provided on

the incident surface of the image erecting prism 47 or the
vicinity thereof (FIG. 9).

SUMMARY OF THE INVENTION

The primary object of the present invention is to provide
a view finder in which no dust (or foreign matter) appears in
the field of view.

To achieve the object mentioned above, according to the
present invention, there is provided a dustproof view finder
in which an image formed by an objective optical system., is
erected by an image erecting optical system and is observed
by an ocular optical system as an erect image. The dustproof
view finder comprises a pair of front and rear optical
elements spaced from one another at a predetermined dis-
tance to define an aerial space therebetween, and an enclos-
ing device which encloses the aerial space.

Preferably, a dustproof view finder further comprises a
field frame which is enclosed in the aerial space between the
optical elements. One of the optical elements can be made
of a field plate which is provided thereon with the field
frame.

The present disclosure relates to subject matter contained

in Japanese Utility Model Application No. 02-123879 (filed
on Nov. 26, 1990) which is expressly incorporated herein by
reference in its entirety.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described below in detail with
reference to the accompanying drawings., in which;
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FIG. 1 is an enlarged sectional view of a main part of a
view finder according to a first embodiment of the present
invention, taken along the line 1—1 in FIG. 4;

FIG. 2 is an enlarged sectional view of a main part of a
view finder according to a second embodiment of the present
invention;

FIG. 3 is an enlarged sectional view of a main part of a
view finder according to a third embodiment of the present
invention;

FIG. 4 is an explanatory view of a real image type of view
finder to which the present invention is applied.

FIG. S is a schematic view showing an arrangement of
optical elements along an optical path. shown in FIG. 4;

FIG. 6 is an explanatory view of a known real image type
of view finder; and, |

FIGS. 7. 8. and 9 are sectional views of a field frame and
its surroundings in a known real image type of view finder
as shown in FIG. 6. respectively.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 4 shows areal image type of view finder to which the
present invention is applied.

The real image type of view finder includes first and
second lens groups 11 and 13 which form an objective
optical system. a mirror 15 and an image erecting prism 17
which form an image erecting optical system, and an eye-
piece 19 which forms an ocular optical system. These optical
elements are arranged in this order from the objective side.
The view finder also includes a third lens group (field lens)
21 between the mirror 15 and the image erecting prism 17.
The third lens group 21 is provided on its rear surface with
a field frame 22 (FIG. 1). Alternatively, its is possible to
provide the field frame 22 on the incident surface of the
image erecting prism 17.

A closure or seal member 23 is mounted to the outer
peripheries of the third lens group 21 and the image erecting
prism 17, enclosing an aerial space 50 defined by and
between the third lens group 21 and the incident surface 18
of the image erecting prism 17. The seal member 23 is made
of a flexible or elastically deformable material. such as
sponge. rubber, or synthetic resin. etc., having good light
interception and dust-proof properties.

As can be understood from the foregoing, according to the
present invention. since the aerial space 50, defined between
the field frame 22 and the incident surface 18 of the image
erecting prism 17, is enclosed by the seal member 23.
foreign matter (dust, etc.) is prevented from entering the
acrial space 50. Namely. since foreign matter does not come
into contact with frame 22, nor anything within the aerial
space 50, the field of view is not obstructed. Thus, an object
image and the field frame 22 is maintained clearly [visable]
visible to a photographer.

Preferably, the seal member 23 has a projection 24 which
is snugly fit into the aerial space 50 to enhance the seal
effect, as shown in FIG. 1.

It is possible to make the seal member 23 of an adhesive
material, or coat the scal member 23 with an adhesive
material, so that dust or other foreign matter 1s even more
effectively prevented from coming into contact with the field
frame 22.

Alternatively. it is possible to make the seal member 23 of
an adhesive tape. In this alternative. the seal member 23 (1.€.,
adhesive tape) can be easily adhered to the peripheral
surfaces of the image erecting prism 17 and the third lens
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group 21. again, preventing dust or other foreign matter
from interfering with the field frame 22, and obstructing the

photographer’s view.

FIG. 2 shows a modified seal member 25 which is
provided on its opposite ends with projections 29 in addition
to the central projection 28, so that recesses 26 and 27 are
formed between the end projections 29 and the central
projection 28. The image erecting prism 17 and the third lens
group 21 are fit into the recesses 26 and 27 respectively. The
seal member 25 not only closes the aerial space 50. but also
stably holds the third lens group 21 with respect to the image
erecting prism 17 in a predetermined positional relationship.

Although the field frame 22 is formed on the rear surface
of the third lens group 21 in the above mentioned
embodiments, 1t is possible to form the field frame on the
ficld plate 21 by evaporation or a similar means. In this case,
the field plate 31 is provided between the third lens group 21
and the incident surface 18 of the image erecting prism 17,
as shown in FIG. 3. The incident surface 18 of the image
erecting prism 17 is provided on its peripheral edge with an
annular stepped portion 35. in which a first mounting portion
J6 of an annular seal member 33. formed at one open end
thereof, is fitted. On the other open end of the annular seal
member 33 is formed an annular second mounting portion
37 is which the field plate 31 is fitted. The seal member 33
has a central annular projection 38 against which the field
plate 31 abuts to restrict the fitting position of the field plate
31 in the second mounting portion 37 of the seal member 33.

The seal member 33, shown in FIG. 3. not only closes the
- aerial space 50 between the field plate 31 and the image
erecting prism 17, but also firmly holds the field plate 31.

If the following relationship between the focal length “fe”
of the ocular optical system (eyepiece 19) and the [optical
path length] distance “d”. which is defined as the distance
from the image forming position F1 at which an object
image is formed by the objective optical system (first and
second lens groups 11 and 13) to the incident surface 21a of
the third lens group 21. occurs. an image of the exposed dust
or foreign matter in the vicinity of the image forming
position F1 is dimmed. as shown in FIG. §:

i 1000xdY{nx(fe)’ 112 2.0

"

In the above. “n” is the refractive index of the space
defined between the image forming position F1 and the front
surface 21a of the third lens group 21. Also. the unit of
measurement for “d” and “fe” is millimeter (mm). As a rule,
F1 is constituted on the rear surface of the third lens group
21. and the front focal point of the eyepiece 19 constituted
50 as to be almost identical with the image forming position
F1.

Even if dust or foreign matter adhere to the front surface
21a of the third lens group 21. the dust or foreign matter may
not be conspicuous when the absolute value of diopter of the
cycpiece optical system to the front surface of the third lens
is more than 2.

The present invention is not limited to the illustrated
embodiments. The basic concept of the present invention is
to enclose or seal in the aerial space in the vicinity of the
image forming position, to isolate it from the atmosphere.

As can be understood from the foregoing. according to the
present invention, since the optical path in the image erect-
ing optical system, between the field lens and the prism
thereof, is enclosed or isolated by the seal member, dust or
foreign matter does not enter the optical path. Furthermore,
since the peripheral portion of the field frame is covered by
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the seal member to prevent dust or foreign matter from being
stuck to the surface thereof. the field of view is not
obstructed.

We claim:

1. A dustproof view finder in which an image formed by
an objective optical system is erected by an image erecting
optical system and is observed by an ocular optical system
as an erect image. said dustproof view finder comprising a
pair of front and rear optical elements spaced from one
another at a predetermined distance to define an aerial space
therebetween. and an enclosing device which encloses the
acrial space. the enclosed aerial space defining therein an
image forming position at which an object image is formed
by the objective optical system;

wherein the following relationship exists between focal

length “fe” of the ocular optical system, [optical path
length] distance “‘d” from the image forming position to
a front surface of the front optical element, and refrac-
tive index “n” of the front optical element:

i( 1000xd )/ nx(fe)2 HZ 2.0,

2. A dustproof view finder according to claim 1. further
comprising a field frame provided on a surface of one of the
optical elements located in the closed aerial space.

3. A dustproof view finder according to claim 1, wherein
said enclosing device comprises a seal member which is
mounted to the optical elements to enclose the aerial space.

4. A dustproof view finder according to claim 3, wherein
said seal member is provided with a fitting portion in which
the optical elements are fitted.

S. A dustproof view finder according to claim 4, wherein
sald seal member has an adhesive surface.

6. A dustproof view finder according to claim S5, wherein
said seal member is made of an adhesive material.

7. A dustproof view finder according to claim 5, wherein
sald seal member is made of an adhesive tape.

8. A dustproof view finder including a pair of optical
clements spaced from one another, said dustproof view
finder comprising a field frame provided between the optical
elements. and a seal member which seals said field frame in
an [serial] aerial space therebetween, and an enclosing
device which encloses said field frame in a space defined
between the optical elements;

wherein the following relationship exists between focal
length “fe” of the ocular optical system. Joptical path
length] distance “d” from the space between the optical
elements to a front surface of the front optical element.
and refractive index “n” of the front optical element:

K 1000xdW{ nx(fe)}? }=2.0.

9. A dustproof view finder according to claim 8, wherein
one of the optical elements is a field plate which is provided
thereon with said field frame.

10. A dustproof view finder according to claim 9, wherein
said secal member surrounds the other optical element and
said field plate.

11. A dustproof view finder according to claim 10,
wherein said seal member has an adhesive surface.

12. A dustproof view finder according to claim 11.
wherein said seal member is made of an adhesive material.

13. A dustproof view finder according to claim 8. wherein
said seal member 1s made of an adhesive tape.

14. A dustproof view finder according to claim 10,
wherein said seal member is provided with mounting por-
tions to which the other optical element and said field plate
are mounted.
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15. A dustproof view finder according to claim 8., wherein 16. A dustproof view finder according to claim 8, further
the space defined between the optical elements defines comprising a field frame provided on a surface of one of the

therein an image forming position at which an object image optical elements located in the closed aerial space.
is formed by the objective optical system. ¥ k% % * X
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