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PROTECTIVE ASSEMBLY AND IMAGING

EQUIPMENT SET

CROSS-REFERENCE TO RELATED PATENT

APPLICATION

This application claims the benefit of priority to Taiwan
Patent Application No. 110135484, filed on Sep. 24, 2021.
The entire content of the above identified application is
incorporated herein by reference.

Some references, which may include patents, patent appli-
cations and various publications, may be cited and discussed
in the description of this disclosure. The citation and/or
discussion of such references is provided merely to clarify
the description of the present disclosure and is not an
admission that any such reference is “prior art” to the
disclosure described herein. All references cited and dis-
cussed in this specification are incorporated herein by ref-
erence in their entireties and to the same extent as if each
reference was individually incorporated by reference.

FIELD OF THE DISCLOSURE

The present disclosure relates to a protective assembly
and an imaging equipment set, and more particularly to a
protective assembly that is adapted to an optical imaging
device and an imaging equipment set that includes the
protective assembly.

BACKGROUND OF THE DISCLOSURE

When human subject research is carried out with use of an
optical imaging device, since shaking caused by personal
factors (such as breathing or heart beating) is unavoidable,
a vacuum pump mechanism has been adopted in the related
art for stabilizing an optical imaging lens. However, when a
user has to move the optical imaging lens to other areas to
be examined, vacuuming needs to be performed again, so
that the optical imaging lens can be fixed to one of the areas
to be examined. Such a process is time-consuming and
labor-intensive.

Therefore, how to solve repeated fixing issues of the
optical imaging device through an improvement in structural
design, so as to overcome the above-mentioned problem, has
become one of the important issues to be addressed in this
industry.

SUMMARY OF THE DISCLOSURE

In response to the above-referenced technical inadequacy,
the present disclosure provides a protective assembly and an
imaging equipment set, so as to effectively overcome a
shaking problem caused by unavoidable personal factors.
Not only can an optical imaging device be effectively fixed
to one of areas to be examined (thereby improving an issue
of blurred images), but the area to be examined can also be
quickly changed when needed (with a clear image obtained).

In one aspect, the present disclosure provides a protective
assembly that is used to accommodate an imaging lens. The
protective assembly includes a housing, a transparent par-
tition, and an adhesive member. The housing includes a tube
body segment and a bottom segment that is connected to the
tube body segment. The bottom segment has a curved
portion that is formed on a periphery thereof. An accom-
modating space is defined by the housing and the imaging
lens is movably disposed in the accommodating space. An
inner side of the curved portion has an inclined surface that

is configured to abut against a shell of the imaging lens. The
transparent partition is disposed on the bottom segment of
the housing. The adhesive member has an inner surface and
an outer surface. The inner surface of the adhesive member
is fixed onto a bottom surface of the housing, and the outer
surface of the adhesive member is sticky.

In certain embodiments, an outer side of the curved
portion has a curved surface or has a right angle.

In certain embodiments, the bottom segment has a
through hole, and the transparent partition is disposed in the
through hole.

In certain embodiments, an area of the through hole is
larger than an area of the imaging lens.

In certain embodiments, the adhesive member is detach-
ably and replaceably fixed to the bottom segment, the
transparent partition is detachably and replaceably disposed
on the bottom segment, and the outer surface of the adhesive
member is flush with a bottom surface of the transparent
partition.

In certain embodiments, the adhesive member is a medi-
cal double-sided tape or a gel sheet.

In certain embodiments, the bottom segment of the hous-
ing is detachably connected to the tube body segment. The
tube body segment further includes a first connection part,
and the curved portion includes a second connection part.
The first connection part and the second connection part are
engaged with each other.

In certain embodiments, the adhesive member includes at
least one engaging structure, a carrier layer, and a gel layer.
The gel layer is disposed on a bottom side of the carrier
layer. The at least one engaging structure is disposed on a top
side of the carrier layer, so as to be engaged with the
housing.

In certain embodiments, the bottom segment further
includes at least one engaging groove that is engaged to the
at least one engaging structure.

In another aspect, the present disclosure provides an
imaging equipment set that includes an imaging lens and the
above-mentioned protective assembly. The imaging lens is
disposed in the accommodating space of the protective
assembly.

Therefore, in the protective assembly and the imaging
equipment set provided by the present disclosure, the inner
side of the curved portion of the bottom segment of the
housing has the inclined surface that is configured to abut
against the shell of the imaging lens. The bottom segment of
the housing has the through hole, and the area of the through
hole is larger than the area of the imaging lens. Accordingly,
through the through hole, the imaging lens can observe one
area to be examined. Since the inclined surface is configured
to abut against the shell of the imaging lens, the imaging lens
can have a largest moving space in the housing, such that the
imaging lens is able to move in a small range when observ-
ing the area to be examined. In addition, the adhesive
member fixed onto the bottom surface of the housing is
sticky and can be quickly attached to the to-be-examined
area of a human body, so as to prevent the housing from
directly contacting the human skin and to obtain clear
images. Furthermore, after the observation, the adhesive
member can be quickly replaced by a new adhesive member,
and the sanitary condition of one-time use is achieved.

These and other aspects of the present disclosure will
become apparent from the following description of the
embodiment taken in conjunction with the following draw-
ings and their captions, although variations and modifica-
tions therein may be affected without departing from the
spirit and scope of the novel concepts of the disclosure.
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BRIEF DESCRIPTION OF THE DRAWINGS

The described embodiments may be better understood by
reference to the following description and the accompanying
drawings, in which:

FIG. 1 is a perspective view of a protective assembly
according to a first embodiment of the present disclosure;

FIG. 2 is a partially cross-sectional view taken along line
II-II of FIG. 1;

FIG. 3 is a schematic cross-sectional view showing an
inclined surface of a bottom segment having a slope of 0
degrees according to the present disclosure;

FIG. 4 is an exploded view of the protective assembly
according to the first embodiment of the present disclosure;

FIG. 5 is a sectional view of a housing according to the
first embodiment of the present disclosure;

FIG. 6 is a sectional view of a housing according to a
second embodiment of the present disclosure;

FIG. 7 is a sectional view of a housing according to a third
embodiment of the present disclosure;

FIG. 8 is a perspective view of a transparent partition
according to the present disclosure; and

FIG. 9 is a partially cross-sectional view taken along line
IX-IX of FIG. 8.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

The present disclosure is more particularly described in
the following examples that are intended as illustrative only
since numerous modifications and variations therein will be
apparent to those skilled in the art. Like numbers in the
drawings indicate like components throughout the views. As
used in the description herein and throughout the claims that
follow, unless the context clearly dictates otherwise, the
meaning of “a”, “an”, and “the” includes plural reference,
and the meaning of “in” includes “in” and “on”. Titles or
subtitles can be used herein for the convenience of a reader,
which shall have no influence on the scope of the present
disclosure.

The terms used herein generally have their ordinary
meanings in the art. In the case of conflict, the present
document, including any definitions given herein, will pre-
vail. The same thing can be expressed in more than one way.
Alternative language and synonyms can be used for any
term(s) discussed herein, and no special significance is to be
placed upon whether a term is elaborated or discussed
herein. A recital of one or more synonyms does not exclude
the use of other synonyms. The use of examples anywhere
in this specification including examples of any terms is
illustrative only, and in no way limits the scope and meaning
of the present disclosure or of any exemplified term. Like-
wise, the present disclosure is not limited to various embodi-
ments given herein. Numbering terms such as “first”, “sec-
ond” or “third” can be used to describe various components,
signals or the like, which are for distinguishing one com-
ponent/signal from another one only, and are not intended to,
nor should be construed to impose any substantive limita-
tions on the components, signals or the like.

Referring to FIG. 1 to FIG. 4, a first embodiment of the
present disclosure provides a protective assembly 700 that is
used to accommodate an imaging lens 500. The imaging lens
500 can be a water immersion objective lens or a normal
objective lens. The imaging lens 500 includes an objective
lens part 501 that can have a circular cylindrical shape or a
circular conical shape. A periphery of the objective lens part
501 has an inclined surface. The protective assembly 700

includes a housing 10a, a transparent partition 20, and an
adhesive member 30a. An accommodating space 19 that is
used to accommodate the imaging lens 500 is defined by the
housing 10a. The accommodating space 19 is configured to
allow the imaging lens 500 to be movably arranged therein.
The housing 10a can be filled with a liquid. The liquid in the
present embodiment can be water for enabling the imaging
lens 500 to operate, but the liquid is not limited thereto. The
housing 10a includes a tube body segment 11a, a bottom
segment 15a, and a locking part 17. Two ends of the tube
body segment 11a are respectively connected to the bottom
segment 15a and the locking part 17. The tube body segment
11a, the bottom segment 15a, and the locking part 17 can be
formed as a one-piece structure. The tube body segment 11a,
the bottom segment 15a, and the locking part 17 can also be
threadedly engaged to each other or can be fastened to each
other. In this embodiment, the protective assembly 700 is
formed as a one-piece structure (as shown in FIG. 5), but the
present disclosure is not limited thereto. The locking part 17
can be connected to a shell (not shown in the figures) of the
imaging lens 500, so that the housing 10a can be fixed onto
the shell of the imaging lens 500. The locking part 17 and the
shell of the imaging lens 500 can be threadedly engaged to
each other or can be fastened to each other, but the present
disclosure is not limited thereto.

A curved portion 151 is formed on a periphery of the
bottom segment 15a, and an inner side of the curved portion
151 has an inclined surface 1551. The inclined surface 1551
is configured to abut against a lens cone of the imaging lens
500. Therefore, the imaging lens 500 can have a largest
moving space in the accommodating space 19. In addition,
the inclined surface 1551 can also allow water in the
accommodating space 19 to converge, such that the water
can be collected between the imaging lens 500 and the
transparent partition 20.

The bottom segment 15a has a stepped groove 153 (as
shown in FIG. 4. The stepped groove 153 is provided at a
position near a central axis of the bottom segment 15a. A
through hole 157 is defined by the stepped groove 153 (as
shown in FIG. 2). The transparent partition 20 is detachably
and replaceably disposed in the through hole 157 and tightly
engages with the through hole 157, so as to ensure that the
water does not leak from the accommodating space 19. Both
the size and the thickness of the stepped groove 153 are
defined by the transparent partition 20. The size and the
thickness of the stepped groove 153 are not limited in the
present disclosure. An area of the through hole 157 is larger
than an area of the imaging lens 500. Accordingly, the
imaging lens 500 that is movably disposed in the accom-
modating space 19 is able to observe one area to be
examined through the through hole 157 and to move in a
small range. A movement direction of the imaging lens 500
is perpendicular to a central axis of the housing 10a. The
imaging lens 500 can optionally contact the transparent
partition 20 that is located at the bottom segment 15a. In this
embodiment, the imaging lens 500 is not in contact with the
transparent partition 20 that is located at the bottom segment
15a.

A slope θ1 of the inclined surface 1551 is an angle
between the inclined surface 1551 and a horizontally extend-
ing surface of a bottom surface of the bottom segment 15a.
A slope θ2 of the objective lens part 501 is an angle between
the inclined surface of the objective lens part 501 and the
horizontally extending surface of the bottom surface of the
bottom segment 15a. The slope θ1 of the inclined surface
1551 can be adjusted according to the slope θ2 of the
objective lens part 501 of the imaging lens 500. The slope θ1
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of the inclined surface 1551 ranges from 0° to 41°, and the
slope θ2 of the objective lens part 501 also ranges from 0°
to 41°. The slope θ1 of the inclined surface 1551 and the
slope θ2 of the objective lens part 501 can be the same. In
this embodiment, both the slope θ1 of the inclined surface
1551 and the slope θ2 of the objective lens part 501 are 41°
(as shown in FIG. 2).

Referring to FIG. 3, under the condition that both the
slope θ1 of the inclined surface 1551 and the slope θ2 of the
objective lens part 501 are 0°, an objective lens part 501a of
an imaging lens 500a is configured to abut against an inside
of the housing 10a. Accordingly, the imaging lens 500 that
is movably disposed in the accommodating space 19 is able
to observe one area to be examined through the through hole
157 and to move in a small range. A movement direction of
the imaging lens 500a is perpendicular to the central axis of
the housing 10a.

An outer side of the curved portion 151 is a curved surface
1553, so that the housing 10a can effectively contact the area
to be examined. For example, the curved surface 1553 is
suitable for a to-be-examined skin area of a human body
with an uneven surface. Since a radian of the curved surface
1553 is not limited in the present disclosure, the curved
surface 1553 can also have a right angle.

The transparent partition 20 can be a cover glass or a slide
glass. The transparent partition 20 is sheet-shaped. The
shape of the transparent partition 20 can be round, square, or
polygonal. Both the shape and the thickness of the trans-
parent partition 20 can be adjusted according to actual
requirements, and are not limited thereto. An image quality
of the imaging lens 500 will not be affected by optical
properties of the transparent partition 20. The transparent
partition 20 can be a circular cover glass in this embodiment.
The imaging lens 500 is configured to observe the to-be-
examined area through the transparent partition 20, so that
the imaging lens 500 is prevented from directly contacting
the to-be-examined area.

The adhesive member 30a can be a medical double-sided
tape or a gel sheet. The adhesive member 30a has an outer
surface and an inner surface. Both the outer surface and the
inner surface of the adhesive member 30a can be sticky. A
material of the adhesive member 30a is not limited in the
present disclosure. The inner surface of the adhesive mem-
ber 30a is fixed on a bottom surface of the housing 10a. The
adhesive member 30a is detachably and replaceably con-
nected to an outer surface of the bottom segment 15a of the
housing 10a. The outer surface of the adhesive member 30a
can be flush with a bottom surface of the transparent
partition 20 that is located in the through hole 157 (as shown
in FIG. 5). The medical double-sided tape meets biocom-
patibility tests, such as a cytotoxicity test, a skin sensitivity
test, and a skin irritation test.

Since a second embodiment is similar to the first embodi-
ment, the similarities therebetween (such as the curved
portion 151, the inclined surface 1551, the stepped groove
153, and the transparent partition 20) will not be repeated
herein.

Referring to FIG. 6, the second embodiment of the present
disclosure provides a protective assembly 700 that includes
a housing 10b, the transparent partition 20, and an adhesive
member 30b. The housing 10b includes a tube body segment
11b, a bottom segment 15b, and a locking part 17. One end
of the tube body segment 11b is connected to the locking
part 17. The tube body segment 11b and the locking part 17
can be formed as a one-piece structure. The tube body
segment 11b and the locking part 17 can also be threadedly
engaged to each other or can be fastened to each other. In

this embodiment, the protective assembly 700 is formed as
a one-piece structure, but the present disclosure is not
limited thereto. Another end of the tube body segment 11b
includes a first connection part 111b, and the bottom seg-
ment 15b includes a second connection part 1552b. The first
connection part 111b is configured to be connected to the
second connection part 1552b. The bottom segment 15b is
detachably connected to the tube body segment 11b. The
locking part 17 can be connected to the shell (not shown in
the figures) of the imaging lens 500, so that the housing 10b
can be fixed onto the shell of the imaging lens 500. Since the
first connection part 111b and the second connection part
1552b can be connected to each other, a quick replacement
and the sanitary condition of one-time use can both be
achieved through a user replacing the second connection
part 1552b.

The adhesive member 30b can be a medical double-sided
tape or a gel sheet. The adhesive member 30b has an outer
surface and an inner surface. Both the outer surface and the
inner surface of the adhesive member 30b can be sticky. A
material of the adhesive member 30b is not limited in the
present disclosure. The inner surface of the adhesive mem-
ber 30b is fixed on a bottom surface of the housing 10b. The
adhesive member 30b is detachably and replaceably con-
nected to an outer surface of the bottom segment 15b of the
housing 10b. The outer surface of the adhesive member 30b
can be flush with the bottom surface of the transparent
partition 20 that is located in the through hole 157.

Since a third embodiment is similar to the first embodi-
ment, the similarities therebetween (such as the curved
portion 151, the inclined surface 1551, the stepped groove
153, and the transparent partition 20) will not be repeated
herein.

Referring to FIG. 7 to FIG. 9, the third embodiment of the
present disclosure provides a protective assembly 700 that
includes a housing 10c, the transparent partition 20, and an
adhesive member 30c. The accommodating space 19 that is
used to accommodate the imaging lens 500 (not shown in the
figures) is defined by the housing 10c. The accommodating
space 19 is configured to allow the imaging lens 500 to be
movably arranged therein. The housing 10c can be filled
with the liquid. The housing 10c includes a tube body
segment 11c, a bottom segment 15c, and the locking part 17.
Two ends of the tube body segment 11c are respectively
connected to the bottom segment 15c and the locking part
17. The tube body segment 11c, the bottom segment 15c, and
the locking part 17 can be formed as a one-piece structure.
The tube body segment 11c, the bottom segment 15c, and the
locking part 17 can also be threadedly engaged to each other
or can be fastened to each other. In this embodiment, the
protective assembly 700 is formed as a one-piece structure
(as shown in FIG. 7), but the present disclosure is not limited
thereto. The locking part 17 can be connected to the shell
(not shown in the figures) of the imaging lens 500, so that
the housing 10c can be fixed onto the shell of the imaging
lens 500. The locking part 17 and the shell of the imaging
lens 500 can be threadedly engaged to each other or can be
fastened to each other, but the present disclosure is not
limited thereto.

The bottom segment 15c of the housing 10c includes at
least one engaging groove 155. Both the number and the
shape of the engaging groove 155 are not limited in the
present disclosure. In this embodiment, the housing 10c
includes four engaging grooves 155 that are configured to
engage with engaging structures 31c.

Referring to FIG. 8, the adhesive member 30c includes at
least one engaging structure 31c, a carrier layer 32c, a
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holding member 33c, and a gel layer 34c. Both the number
and the shape of the engaging structure 31c are not limited
in the present disclosure. In this embodiment, the adhesive
member 30c includes four engaging structures 31c. The
engaging structures 31c are disposed on a top side of the
carrier layer 32c, so as to be engaged with the housing 10c.
The gel layer 34c is disposed on a bottom side of the carrier
layer 32c, so as to be attached to the area to be examined on
the human skin. The holding member 33c is connected to the
carrier layer 32c. The holding member 33c can be used to
assist the user in replacing the adhesive member 30c, such
that the adhesive member 30c can be quickly replaced at the
bottom segment 15c of the housing 10c and the sanitary
condition of one-time use can be achieved.

An outer surface of the adhesive member 30c can be flush
with the bottom surface of the transparent partition 20 that
is located in the through hole 157.
[Beneficial Effects of the Embodiments]

In conclusion, one of the advantages of the subject matter
provided by the present disclosure is that in the protective
assembly and the imaging equipment set provided by the
present disclosure, the inner side of the curved portion of the
bottom segment of the housing has the inclined surface that
is configured to abut against the shell of the imaging lens.
The bottom segment of the housing has the through hole,
and the area of the through hole is larger than the area of the
imaging lens. Accordingly, through the through hole, the
imaging lens can observe one area to be examined. Since the
inclined surface is configured to abut against the shell of the
imaging lens, the imaging lens can have a largest moving
space in the housing, such that the imaging lens is able to
move in a small range when observing the area to be
examined. In addition, the adhesive member fixed onto the
bottom surface of the housing is sticky and can be quickly
attached to the to-be-examined area of a human body, so as
to prevent the housing from directly contacting the human
skin and to obtain clear images. Furthermore, after the
observation, the adhesive member can be quickly replaced
by a new adhesive member, and the sanitary condition of
one-time use is achieved.

The foregoing description of the exemplary embodiments
of the disclosure has been presented only for the purposes of
illustration and description and is not intended to be exhaus-
tive or to limit the disclosure to the precise forms disclosed.
Many modifications and variations are possible in light of
the above teaching.

The embodiments were chosen and described in order to
explain the principles of the disclosure and their practical
application so as to enable others skilled in the art to utilize
the disclosure and various embodiments and with various
modifications as are suited to the particular use contem-
plated. Alternative embodiments will become apparent to
those skilled in the art to which the present disclosure
pertains without departing from its spirit and scope.

What is claimed is:
1. A protective assembly for accommodating an imaging

lens, the protective assembly comprising:
a housing including a tube body segment and a bottom

segment that is connected to the tube body segment,

wherein the bottom segment has a curved portion

formed on a periphery thereof, and an accommodat-

ing space is defined by the housing to receive a liquid

therein for enabling the imaging lens to operate,

wherein the imaging lens is movably disposed in the

accommodating space, and an inner side of the

curved portion has an inclined surface that is con-

figured to abut against a shell of the imaging lens,

wherein the bottom segment has a stepped groove, and

a through hole is defined by the stepped groove

formed through the bottom segment;

a transparent partition disposed on the bottom segment of

the housing and tightly engaged within the through
hole; and

an adhesive member having an inner surface and an outer
surface, wherein the inner surface of the adhesive
member is fixed onto a bottom surface of the housing,
and the outer surface of the adhesive member is sticky,
wherein the outer surface of the adhesive member is
flush with a bottom surface of the transparent partition,
so that the adhesive member laterally surrounds the
transparent partition.

2. The protective assembly according to claim 1, wherein
an outer side of the curved portion has a curved surface or
has a right angle.

3. The protective assembly according to claim 1, wherein
an area of the through hole is larger than an area of the
imaging lens.

4. The protective assembly according to claim 1, wherein
the adhesive member is detachably and replaceably fixed to
the bottom segment, the transparent partition is detachably
and replaceably disposed on the bottom segment.

5. The protective assembly according to claim 1, wherein
the adhesive member is a medical double-sided tape or a gel
sheet.

6. The protective assembly according to claim 1, wherein
the bottom segment of the housing is detachably connected
to the tube body segment, the tube body segment further
includes a first connection part, and the curved portion
includes a second connection part, and wherein the first
connection part and the second connection part are engaged
with each other.

7. The protective assembly according to claim 1, wherein
the adhesive member includes at least one engaging struc-
ture, a carrier layer, and a gel layer, and wherein the gel layer
is disposed on a bottom side of the carrier layer, and the at
least one engaging structure is disposed on a top side of the
carrier layer, so as to be engaged with the housing.

8. The protective assembly according to claim 7, wherein
the bottom segment further includes at least one engaging
groove that is engaged to the at least one engaging structure
of the adhesive member.

9. An imaging equipment set, comprising:
an imaging lens; and
the protective assembly as claimed in claim 1, wherein the

imaging lens is disposed in the accommodating space
of the protective assembly.
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