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(57) ABSTRACT

A binocular eyepiece assembly for telescope, the assembly
includes a casing, an optical lenses assembly, a beam splitter,
a first reflecting mirror unit and a second reflecting mirror
unit. The casing has a left ocular portion, a right ocular
portion and a light receiving portion. The optical lenses
assembly, the beam splitter, the first reflecting mirror unit
and the second reflecting mirror unit are disposed inside the
casing, and furthermore, the beam splitter is disposed on the
light axis of the light axis. The beam splitter has a first
reflecting surface, a second reflecting surface and an
included angle. The included angle is disposed between the
first reflecting surface and the second reflecting surface. The
included angle is a right angle. A light beam is received via
the light receiving portion, and the light beam will be
transmitted to the optical lenses assembly and a beam
splitter.
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BINOCULAR EYEPIECE ASSEMBLY AND
BINOCULAR TELESCOPE

BACKGROUND

Technical Field

[0001] The present invention relates to a binocular eye-
piece assembly, and in particular, to a single-tube binocular
lens assembly for a single-tube telescope.

Related Art

[0002] Currently, telescopes may be roughly classified
into monocular telescopes (single-tube) and binocular tele-
scopes (dual-tube) in the market. The structure and optical
design of a monocular telescope are relatively simple, and
the monocular telescope is usually a single optical system
constituted by an objective lens system and an eyepiece. In
addition to also including an objective lens system and an
eyepiece, a binocular telescope needs to split, by using a
beam splitter, a beam into two optical systems for left and
right eyes to use. Since ancient times, people are more
accustomed to observing with both the left and right eyes.
Therefore, even though the binocular telescope is more
complex and heavier than the monocular telescope, and has
worse optical effects, the binocular telescope is still popular
with most of people.

[0003] First, referring to FIG. 1, FIG. 1 is a schematic
diagram of a partial optical member of a conventional
binocular telescope. It should be first noted that FIG. 1
shows only a brief optical diagram of an eyepiece of a
conventional binocular telescope 1, in which no other con-
struction is drawn, and should be easily understood by
persons of ordinary skill in the art.

[0004] First, the conventional binocular telescope 1 splits
an incident beam into two sub-beams by using a beam
splitter 11, and the two sub-beams then enter left and right
eyes of a user respectively through a reflecting prism 13, a
reflecting prism 12, and a reflecting mirror 14.

[0005] Specifically, by means of surface coating, the beam
splitter 11 may partially transmit and partially reflect an
incident beam (a coated part reflects an incident light ray),
s0 as to split the beam into two sub-beams. However, such
an approach has at least the following disadvantages: First,
a splitting ratio of the beam splitter is unfavorable, and
splitting quality of the beam splitter depends on a coating
technology. Besides, the sub-beams in this design separately
form half images at the eyepieces, and the user needs to
observe with both left and right eyes, so as to observe an
entire image. Further, it is difficult to miniaturize the beam
splitter, and therefore, the entire volume of the telescope
cannot be miniaturized. In addition, when a binocular tele-
scope with such configuration is assembled, the position of
the beam splitter needs to be corrected particularly, and if the
position of the beam splitter deviates, the splitting ratio is
affected, resulting in uncomfortable observation experience
of'the user. Moreover, costs are higher if the beam splitter is
used.

[0006] Therefore, to overcome the disadvantages in the
prior art, one objective of the present invention is to provide
a binocular eyepiece assembly that may be used in a
single-tube telescope and that may enable more comfortable
observation for a user. In addition, another purpose of the
present invention is to provide a single-tube binocular

Feb. 1,2018

eyepiece assembly that is designed with a structure and an
optical path that are complete and simple, and that may be
miniaturized, and a telescope matched with the single-tube
binocular eyepiece assembly.

SUMMARY

[0007] The present invention provides a single-tube bin-
ocular eyepiece assembly for a single-tube telescope, com-
prises a casing, comprising a right ocular portion, a left
ocular portion, and a light receiving portion; an optical lens
assembly, disposed in the casing; a beam splitting prism,
disposed in the casing, wherein the beam splitting prism is
disposed on an optical axis of the optical lens assembly, the
beam splitting prism comprises a first reflecting surface, a
second reflecting surface, and a vertex angle, the first
reflecting surface and the second reflecting surface form the
vertex angle, and the vertex angle is a right angle a first
reflecting mirror assembly, disposed in the casing; and a
second reflecting mirror assembly, disposed in the casing.
[0008] Wherein the light receiving portion receives a
beam, the beam is sequentially transmitted to the optical lens
assembly and the beam splitting prism, the beam is then
transmitted to the first reflecting surface and the second
reflecting surface of the beam splitting prism, the beam
reflected by the first reflecting surface is defined as a first
beam, the beam reflected by the second reflecting surface is
defined as a second beam, the first beam is transmitted to the
first reflecting mirror assembly, and the second beam is
transmitted to the second reflecting mirror assembly.
[0009] In one embodiment of the present invention
wherein the beam transmitted to the optical lens assembly is
turned by 180 degrees in a vertical direction and turned by
180 degrees in a horizontal direction.

[0010] In one embodiment of the present invention
wherein the beam transmitted to the optical lens assembly
can form a full circle erect image.

[0011] In one embodiment of the present invention
wherein the first beam forms a first image through the first
reflecting mirror assembly, the second beam forms a second
image through the second reflecting mirror assembly, and
the first image and the second image are the same.

[0012] In one embodiment of the present invention, the
single-tube binocular eyepiece assembly further comprises
an interpupillary distance adjustment apparatus, disposed in
the casing. The interpupillary distance adjustment apparatus
comprises a connecting rod unit, wherein the connecting rod
unit comprises a first connecting rod, a second connecting
rod, and a third connecting rod, two ends of the second
connecting rod are separately connected to the first connect-
ing rod and the third connecting rod, and the second con-
necting rod is pivoted in the casing by using a pivot
component, so that the second connecting rod can rotate
around the pivot component as an axis; and a slide unit,
comprising a first slide and a second slide.

[0013] In one embodiment of the present invention, a part
of'the first connecting rod is disposed in the first slide, a part
of the third connecting rod is disposed in the second slide,
and the other ends are connected to the second connecting
rod.

[0014] In one embodiment of the present invention, the
first connecting rod and the third connecting rod are abutted
against a stop portion of the first slide and a stop portion of
the second slide, so as to change a center distance between
the right ocular portion and the left ocular portion.
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[0015] In one embodiment of the present invention, the
casing further comprises a first adjustment portion and a
second adjustment portion, the first adjustment portion can
drive the first connecting rod, and the second adjustment
portion can drive the third connecting rod.

[0016] In one embodiment of the present invention, the
single-tube binocular eyepiece assembly further comprises
an interpupillary distance adjustment apparatus, disposed in
the casing. The interpupillary distance adjustment apparatus
comprises: a gear unit, wherein the gear unit comprises a
first tooth-row, a second tooth-row, and a gear, the first
tooth-row and the second tooth-row are disposed opposite to
each other, and the gear is separately meshed with the first
tooth-row and the second tooth-row.

[0017] In one embodiment of the present invention, the
casing further comprises a first adjustment portion and a
second adjustment portion, the first adjustment portion can
drive the first tooth-row, and the second adjustment portion
can drive the second tooth-row.

[0018] The present invention provides further provides a
single-tube binocular telescope, that comprises a single-tube
objective tube, comprising an objective lens optical unit and
the single-tube binocular eyepiece assembly according to
above said embodiment, coupled to the single-tube objective
tube.

[0019] The present invention may further provide a single-
tube binocular telescope, including: a single-tube objective
tube and the single-tube binocular eyepiece assembly of any
one of the foregoing embodiments. The objective tube
includes an objective lens optical unit, and the single-tube
binocular eyepiece assembly is coupled to the single-tube
objective tube.

[0020] The present invention provides a single-tube bin-
ocular eyepiece assembly that is light and that has a simple
optical path design, and the single-tube binocular eyepiece
assembly may be matched with an objective tube, and is
applied to a common telescope.

[0021] One objective of the present invention is to provide
a binocular eyepiece assembly that may be used in a
single-tube telescope and that may enable more comfortable
observation for a user. In addition, anther objective of the
present invention is to provide a single-tube binocular
eyepiece assembly that is designed with a structure and an
optical path that are complete and simple, and that may be
miniaturized, and a single-tube telescope matched with the
single-tube binocular eyepiece assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1 is a schematic diagram of a partial optical
member of a conventional binocular telescope.

[0023] FIG. 2 is a schematic three-dimensional diagram of
a single-tube binocular eyepiece assembly according to the
present invention.

[0024] FIG. 3A is a schematic diagram of an internal
component and an optical path in FIG. 2.

[0025] FIG. 3B is a schematic diagram of an optical path
of an optical lens assembly in FIG. 3A.

[0026] FIG. 4 is a schematic enlarged diagram of a beam
splitting prism in FIG. 3A.

[0027] FIG. 5 is a schematic three-dimensional diagram in
FIG. 2 with a part of the casing omitted.

[0028] FIG. 6 is a top view of the single-tube binocular
eyepiece assembly in FIG. 5 that is adjusted to a minimum
interpupillary distance.
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[0029] FIG. 7 is a top view of the single-tube binocular
eyepiece assembly in FIG. 5 that is adjusted to a maximum
interpupillary distance.

[0030] FIG. 8 is a schematic three-dimensional diagram of
another embodiment of a single-tube binocular eyepiece
assembly according to the present invention.

[0031] FIG. 9 is a top view of the single-tube binocular
eyepiece assembly in FIG. 8 that is adjusted to a minimum
interpupillary distance.

[0032] FIG. 10 is a top view of the single-tube binocular
eyepiece assembly in FIG. 8 that is adjusted to a maximum
interpupillary distance.

[0033] FIG. 11 is a three-dimensional diagram of a bin-
ocular telescope according to the present invention.

[0034] FIG. 12 is a schematic diagram of an internal
optical path of another optical lens assembly of a single-tube
binocular eyepiece assembly according to the present inven-
tion.

DETAILED DESCRIPTION

[0035] First, referring to FIG. 2 to FIG. 4, FIG. 2 is a
schematic three-dimensional diagram of a single-tube bin-
ocular eyepiece assembly according to the present invention.
FIG. 3A is a schematic diagram of an internal component
and an optical path in FIG. 2. FIG. 3B is a schematic
diagram of an optical path of an optical lens assembly in
FIG. 3A. FIG. 4 is a schematic enlarged diagram of a beam
splitting prism in FIG. 3A. Further, FIG. 4 is a schematic
enlarged diagram of a frame A in FIG. 3A, and FIG. 3B is
a schematic diagram of imaging when an exemplary optical
lens assembly is used independently.

[0036] This embodiment is a single-tube binocular eye-
piece assembly 2, which may be matched with a single-tube
telescope for use. The single-tube telescope, for example,
may be a terrestrial telescope or a portable observation
telescope, but is not limited thereto.

[0037] The single-tube binocular eyepiece assembly 2
may include at least: a casing 20, an optical lens assembly
23, a beam splitting prism 24, a first reflecting mirror
assembly 254, and a second reflecting mirror assembly 255.
By means of coordination of these members, the single-tube
binocular eyepiece assembly 2 may form a small optical
system.

[0038] The casing 20 includes a right ocular portion 21, a
left ocular portion 22, and a light receiving portion 20a. The
right ocular portion 21 and the left ocular portion 22 in this
embodiment may be used in cooperation with a conventional
eyepiece in the market, and may be replaced with different
eyepieces by a user according to different scenarios, require-
ments, and habits. Therefore, flexibility of the overall match-
ing is improved. The right ocular portion 21 and the left
ocular portion 22 will respectively correspond to the left eye
and the right eye of the user. By means of imaging at the
eyepiece, images are transmitted to the left and right eyes of
the user. The light receiving portion 20a maybe coupled with
an objective lens of a conventional single-tube telescope, so
that when the matched single-tube telescope is used for
observation, both eyes may be used for observation.
[0039] The following first describes an internal optical
path of the single-tube binocular eyepiece assembly 2, and
descriptions of mechanisms of the single-tube binocular
eyepiece assembly 2 are provided later. Moreover, for ease
of indication, some internal members have been omitted.
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[0040] The optical lens assembly 23, the beam splitting
prism 24, the first reflecting mirror assembly 25q, and the
second reflecting mirror assembly 255 are all disposed in the
casing 20. After entering the optical lens assembly 23, a
beam is transmitted to the optical lens assembly 23. After
adjusting the focus, aberration, chromatic aberration, astig-
matism, dispersion and the like of the beam received from
the light receiving portion 20q, the optical lens assembly 23
may transmit the beam to the beam splitting prism 24.
Specifically, apart from adjusting the chromatic aberration
and aberration, the optical lens assembly 23 of this embodi-
ment may also change an incident angle of a light ray, so that
after leaving the optical lens assembly 23, the light ray is
turned by 180 degrees in a vertical direction and a horizontal
direction, and forms a full circle erect image. An actual
adjustment manner is adjusted according to different optical
requirements. Details are not particularly described herein.

[0041] The beam splitting prism 24 may be a tapered
prism, and the beam splitting prism 24 includes at least a first
reflecting surface 24a and a second reflecting surface 24b.
Moreover, two surfaces, namely, the first reflecting surface
24a and the second reflecting surface 245, may form a vertex
angle 0, and the vertex angle 0 in this embodiment is a right
angle. The vertex angle 6 is disposed on an optical axis of
the beam splitting prism 24. Through the optical lens assem-
bly 23, the beam may be transmitted to both the first
reflecting surface 24a and the second reflecting surface 245,
and reflected by the first reflecting surface 24a and the
second reflecting surface 245. Preferably, by means of this
setting, the incident beam is averagely split by the optical
lens assembly 23 into two equal sub-beams, which enter the
right ocular portion 21 and the left ocular portion 22
respectively after being reflected by the first reflecting
mirror assembly 25a and the second reflecting mirror assem-
bly 2565.

[0042] Inview of a forward direction of the beam, the light
receiving portion 20a of this embodiment receives a beam.
Then, the beam is sequentially transmitted to the optical lens
assembly 23 and the beam splitting prism 24. The optical
lens assembly 23 transmits the beam to the first reflecting
surface 24a and the second reflecting surface 246 of the
beam splitting prism 24 (referring to the schematic diagram
of the optical path in the figure). In this specification, it is
first noted that, for ease of description, particularly, a beam
reflected by the first reflecting surface 24a is defined as a
first beam, and a beam reflected by the second reflecting
surface 245 is defined as a second beam. After passing
through the first reflecting surface 24a and the first reflecting
mirror assembly 25a sequentially, the first beam is trans-
mitted to the right ocular portion 21, and after passing
through the second reflecting surface 245 and the second
reflecting mirror assembly 256 sequentially, the second
beam is transmitted to the left ocular portion 22.

[0043] Particularly referring to FIG. 3A, after passing
through the optical lens assembly 23, the beam splitting
prism 24, the first reflecting surface 24a, and the first
reflecting mirror assembly 25q, an upper beam (represented
by dashed lines) entering from the light receiving portion
20a on the left side is transformed from originally forming
an inverted image to forming an erect image (being inverted
in both a vertical direction and a horizontal direction). A first
image formed by the first beam through the first reflecting
mirror assembly is the erect image. Similarly, after passing
through the optical lens assembly 23, the beam splitting
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prism 24, and the second reflecting mirror assembly 255, the
second beam (a lower beam represented by solid lines) is
also transformed from originally forming an inverted image
to forming an erect image. By means of this configuration,
different from a conventional eyepiece assembly, in the
present invention, no additional erecting prism assembly
needs to be configured. Therefore, the objective of providing
a single-tube binocular eyepiece assembly is that a structure
and an optical path that are complete and simple, and that
may be miniaturized can be achieved.

[0044] It should be additionally noted that, in the present
invention, the optical lens assembly 23 completely transmits
a beam and averagely splits the beam into a first beam and
a second beam (each beam is averagely split into two
sub-beams) by the first reflecting surface 24a and the second
reflecting surface 245 of the beam splitting prism 24. There-
fore, the first image and the second image formed by the first
beam and the second beam are images that are the same and
complete. That is, a complete image can be seen from either
a left eyepiece or a right eyepiece. Different from the prior
art in which two different sub-images are formed at left and
right eyes, the two sub-images are half images, and the user
can observe a complete image only by receiving the two
sub-images with two eyes. An additional benefit of this
approach in the present invention is that a complete obser-
vation image can be observed from any ocular portion, and
practicability of the present invention is further improved.
[0045] It should be additionally noted that, for ease of
indication, in this embodiment, a forward direction and a
characteristic of a beam are indicated by using only some
line segments, which are only used for indication rather than
limiting the shape, property, or other optical properties of the
beam of this application in the future.

[0046] Next, referring to FIG. 5 to FIG. 7, FIG. 5 is a
schematic three-dimensional diagram in FIG. 2 with a part
of the casing omitted. FIG. 6 is a top view of the single-tube
binocular eyepiece assembly in FIG. 5 that is adjusted to a
minimum interpupillary distance. FIG. 7 is a top view of the
single-tube binocular eyepiece assembly in FIG. 5 that is
adjusted to a maximum interpupillary distance.

[0047] Then, how to adjust the interpupillary distance is
described in an embodiment of the present invention. Apart
from the foregoing members, the single-tube binocular eye-
piece assembly 2 of the present invention may further
include an interpupillary distance adjustment apparatus 26.
The interpupillary distance adjustment apparatus 26 is dis-
posed in the casing 20, and is used to adjust a distance
between the right ocular portion 21 and the left ocular
portion 22, so that the user can make adjustments according
to a habit of the user and a requirement of the interpupillary
distance.

[0048] Still referring to FIG. 5, the interpupillary distance
adjustment apparatus 26 of this embodiment includes a
connecting rod unit and a slide unit. The connecting rod unit
is matched with the slide unit to change relative positions of
the right ocular portion 21 and the left ocular portion 22.
[0049] Specifically, the connecting rod unit may include at
least: a first connecting rod 261, a second connecting rod
262, and a third connecting rod 263. Two ends of the second
connecting rod 262 are respectively connected to the first
connecting rod 261 and the third connecting rod 263. The
second connecting rod 262 maybe pivoted in the casing by
using a pivot component 266, so that the second connecting
rod 262 can rotate around the pivot component 266 as an
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axis. The slide unit includes a first slide 264 and a second
slide 265. A part of the first connecting rod 261 is disposed
in the first slide 264, a part of the third connecting rod 263
is disposed in the second slide 265, and the other ends are
connected to the second connecting rod 262.

[0050] When moving along the first slide 264, the first
connecting rod 261 drives the drive second connecting rod
262 to rotate. In this case, the second connecting rod 262
drives the third connecting rod 263 to move along the second
slide 265, so that the first connecting rod 261 and the third
connecting rod 263 can move along the slides to the left and
to the right in a sliding manner. On the contrary, when
moving along the second slide 265, the third connecting rod
263 also drives the second connecting rod 262 to rotate, so
that the first connecting rod 261 moves along the first slide
264.

[0051] The first connecting rod 261 and the third connect-
ing rod 263 are abutted against a stop portion (not shown in
the figure) of the first slide 264 and a stop portion (not shown
in the figure) of the second slide 265, so as to change a center
distance between the right ocular portion 21 and the left
ocular portion 22. When being abutted against the stop
portion of the first slide 264, the first connecting rod 261
may drive the left ocular portion 22 to move, and when being
abutted against the second slide 265, the third connecting
rod 263 may drive the right ocular portion 21 to move. It
should be additionally noted that the left ocular portion 22
and the right ocular portion 21 simultaneously move rela-
tively. A distance (that is, a papillary distance or an inter-
pupillary distance) between optical axis of the left ocular
portion 22 and the right ocular portion 21 may be adjusted.
FIG. 6 shows a use aspect in which an exemplary interpu-
pillary distance L, is a shortest distance, and the shortest
distance in this embodiment is 58 millimeters, but is not
limited thereto. FIG. 7 shows a use aspect in which an
exemplary interpupillary distance L., is a longest distance,
and the longest distance in this embodiment is 74 millime-
ters, but, similarly, is not limited thereto.

[0052] The casing 20 further includes a first adjustment
portion 27 and a second adjustment portion 28. The first
adjustment portion 27 can drive the first connecting rod 261,
and the second adjustment portion 28 can drive the third
connecting rod 263. That is, during use, the user holds the
ocular portion with four fingers, and pushes the first adjust-
ment portion 27 or the second adjustment portion 28 with a
thumb, so that the first adjustment portion 27 can drive the
first connecting rod 261, and the second adjustment portion
28 can drive the third connecting rod 263, so as to drive the
left ocular portion 22 and the right ocular portion 21 to move
relatively (increase an interpupillary distance or decrease an
interpupillary distance).

[0053] Then, referring to FIG. 8 to FIG. 10, FIG. 8 is a
schematic three-dimensional diagram of another embodi-
ment of a single-tube binocular eyepiece assembly accord-
ing to the present invention. FIG. 9 is a top view of the
single-tube binocular eyepiece assembly in FIG. 8 that is
adjusted to a minimum interpupillary distance. FIG. 10 is a
top view of the single-tube binocular eyepiece assembly in
FIG. 8 that is adjusted to a maximum interpupillary distance.
[0054] Because internal optical construction of this
embodiment is similar to that of the foregoing embodiments,
the internal optical path and structure are no longer
described, and only construction of an interpupillary dis-
tance adjustment apparatus of this embodiment is described.
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[0055] Similar to the foregoing embodiments, this
embodiment also includes an interpupillary distance adjust-
ment apparatus 36, disposed in the casing 30. Different from
the foregoing technology, in which a sliding rod is used, this
embodiment produces an effect similar to that of the fore-
going embodiments by using a gear. Specifically, the inter-
pupillary distance adjustment apparatus 36 of this embodi-
ment includes a gear unit. The gear unit includes a first
tooth-row 361, a second tooth-row 362, and a gear 363, the
first tooth-row 361 and the second tooth-row 362 are dis-
posed opposite to each other, and the gear 363 is separately
meshed with the first tooth-row 361 and the second tooth-
row 362. The gear 363 is fixedly connected to the casing by
using a rotating shaft, and by means of the gear 363, the first
tooth-row 361 and the second tooth-row 362 may linearly
move relatively.

[0056] Specifically, the gear 363 is meshed with both the
first tooth-row 361 and the second tooth-row 362, so as to
drive the first tooth-row 361 and the second tooth-row 362
to respectively move in opposite directions.

[0057] FIG. 9 shows a use aspect in which an interpupil-
lary distance is adjusted to a shortest distance in this
embodiment. FIG. 10 shows a use aspect in which an
interpupillary distance is adjusted to a longest distance in
this embodiment.

[0058] Similar to the foregoing embodiments, the casing
30 of this embodiment also includes a first adjustment
portion 37 and a second adjustment portion 38. The first
adjustment portion 37 can drive the first tooth-row 361, and
the second adjustment portion 38 can drive the second
tooth-row 362. That is, during use, the user holds the ocular
portion with four fingers, and pushes the first adjustment
portion 37 and the second adjustment portion 38 with
thumbs, so that the first adjustment portion 37 can drive the
first tooth-row 361, and the second adjustment portion 38
can drive the second tooth-row 362, so as to drive the left
ocular portion 32 and the right ocular portion 31 to move
relatively (increase an interpupillary distance or decrease an
interpupillary distance).

[0059] Finally, referring to FIG. 11, FIG. 11 is a three-
dimensional diagram of a binocular telescope according to
the present invention. This embodiment shows the single-
tube binocular eyepiece assembly of any one of the forego-
ing embodiments, an objective tube, and an adapter ring.

[0060] The present invention may further provide a bin-
ocular telescope. The figure shows a terrestrial telescope.
But in an implementation aspect, it may also be designed
into a portable telescope that is easy to carry. The binocular
telescope includes at least: a single-tube objective tube 6 and
the single-tube binocular eyepiece assembly 4 of any one of
the foregoing embodiments. The objective tube 6 includes
an objective lens optical unit (not shown in the figure), and
the single-tube binocular eyepiece assembly 4 is coupled to
the single-tube objective tube. In addition, the single-tube
objective tube 6 and the single-tube binocular eyepiece
assembly 4 in this embodiment further include an adapter 5.
Further, the single-tube binocular eyepiece assembly 4 is
coupled to the single-tube objective tube 6 by using the
adapter 5.

[0061] The structure and the internal component relation-
ship of the single-tube binocular eyepiece assembly 4 have
been described in the foregoing embodiments, and details
are not described again.
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[0062] Finally, referring to FIG. 12, FIG. 12 is a schematic
diagram of an internal optical path of another optical lens
assembly 23a of a single-tube binocular eyepiece assembly
2a according to the present invention. Further, FIG. 12
shows another possible combination of the optical lens
assembly 23a. After entering the optical lens assembly 23a,
a beam is transmitted to the beam splitting prism 24a. After
adjusting the focus, aberration, chromatic aberration, astig-
matism, dispersion and the like of the beam received from
the light receiving portion 20a, the optical lens assembly 23a
may transmit the beam to the beam splitting prism 24a. The
beam splitting prism 24a averagely splits the beam received
by the light receiving portion 20a into two sub-beams, and
transmits the two sub-beams to the left ocular portion and
the right ocular portion. Therefore, the optical lens assembly
23a in FIG. 12 can produce an optical effect similar to that
in FIG. 3A.
[0063] It should be additionally noted that, for ease of
indication, in this embodiment, a forward direction and a
characteristic of a beam are indicated by using only some
line segments, which are only used for indication rather than
limiting the shape, property, or other optical properties of the
beam of this application in the future.
[0064] In conclusion, in the present invention, a beam
splitting prism is configured on an optical axis of an optical
lens, so that an incident beam may be averagely distributed
to a left ocular portion and a right ocular portion. In addition,
by means of an optical system of the embodiments, an image
can be completely formed on the left ocular portion and the
right ocular portion separately. Therefore, a user can observe
through both the left ocular portion and the right ocular
portion to achieve an objective of providing a single-tube
binocular eyepiece assembly that can enable more comfort-
able observation and using for the user, and a telescope
matched with the single-tube binocular eyepiece assembly.
In addition in the present invention, replacing a conventional
beam splitter with the beam splitting prism has at least the
following advantages: The beam splitting prism needs to be
coated on only two sides, and does not need to be partially
coated in consideration of a splitting ratio as the conven-
tional beam splitter does, so that an splitting effect is better.
In addition, because the volume of the beam splitting prism
is smaller than that of the beam splitter, and an optical path
is complete and simple, the objective of providing a single-
tube binocular eyepiece assembly that a structure and an
optical path that are complete and simple, and that may be
miniaturized can be achieved.
What is claimed is:
1. A single-tube binocular eyepiece assembly for a single-
tube telescope, comprising:
a casing, comprising a right ocular portion, a left ocular
portion, and a light receiving portion;
an optical lens assembly, disposed in the casing;
abeam splitting prism, disposed in the casing, wherein the
beam splitting prism is disposed on an optical axis of
the optical lens assembly, the beam splitting prism
comprises a first reflecting surface, a second reflecting
surface, and a vertex angle, the first reflecting surface
and the second reflecting surface form the vertex angle,
and the vertex angle is a right angle;
a first reflecting mirror assembly, disposed in the casing;
and
a second reflecting mirror assembly, disposed in the
casing,
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wherein the light receiving portion receives a beam, the
beam is sequentially transmitted to the optical lens
assembly and the beam splitting prism, the beam is then
transmitted to the first reflecting surface and the second
reflecting surface of the beam splitting prism, the beam
reflected by the first reflecting surface is defined as a
first beam, the beam reflected by the second reflecting
surface is defined as a second beam, the first beam is
transmitted to the first reflecting mirror assembly, and
the second beam is transmitted to the second reflecting
mirror assembly.

2. The single-tube binocular eyepiece assembly according
to claim 1, wherein the beam transmitted to the optical lens
assembly is turned by 180 degrees in a vertical direction and
turned by 180 degrees in a horizontal direction.

3. The single-tube binocular eyepiece assembly according
to claim 1, wherein the beam transmitted to the optical lens
assembly can form a full circle erect image.

4. The single-tube binocular eyepiece assembly according
to claim 2, wherein the beam transmitted to the optical lens
assembly can form a full circle erect image.

5. The single-tube binocular eyepiece assembly according
to claim 1, wherein the first beam forms a first image through
the first reflecting mirror assembly, the second beam forms
a second image through the second reflecting mirror assem-
bly, and the first image and the second image are the same.

6. The single-tube binocular eyepiece assembly according
to claim 2, wherein the first beam forms a first image through
the first reflecting mirror assembly, the second beam forms
a second image through the second reflecting mirror assem-
bly, and the first image and the second image are the same.

7. The single-tube binocular eyepiece assembly according
to claim 3, wherein the first beam forms a first image through
the first reflecting mirror assembly, the second beam forms
a second image through the second reflecting mirror assem-
bly, and the first image and the second image are the same.

8. The single-tube binocular eyepiece assembly according
to claim 5, further comprising an interpupillary distance
adjustment apparatus, disposed in the casing, wherein the
interpupillary distance adjustment apparatus comprises:

a connecting rod unit, wherein the connecting rod unit
comprises a first connecting rod, a second connecting
rod, and a third connecting rod, two ends of the second
connecting rod are separately connected to the first
connecting rod and the third connecting rod, and the
second connecting rod is pivoted in the casing by using
a pivot component, so that the second connecting rod
can rotate around the pivot component as an axis; and

a slide unit, comprising a first slide and a second slide,

wherein a part of the first connecting rod is disposed in the
first slide, a part of the third connecting rod is disposed
in the second slide, and the other ends are connected to
the second connecting rod.

9. The single-tube binocular eyepiece assembly according
to claim 8, wherein the first connecting rod and the third
connecting rod are abutted against a stop portion of the first
slide and a stop portion of the second slide, so as to change
a center distance between the right ocular portion and the left
ocular portion.

10. The single-tube binocular eyepiece assembly accord-
ing to claim 9, wherein the casing further comprises a first
adjustment portion and a second adjustment portion, the first
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adjustment portion can drive the first connecting rod, and the
second adjustment portion can drive the third connecting
rod.

11. The single-tube binocular eyepiece assembly accord-
ing to claim 5, further comprising an interpupillary distance
adjustment apparatus, disposed in the casing, wherein the
interpupillary distance adjustment apparatus comprises:

a gear unit, wherein the gear unit comprises a first
tooth-row, a second tooth-row, and a gear, the first
tooth-row and the second tooth-row are disposed oppo-
site to each other, and the gear is separately meshed
with the first tooth-row and the second tooth-row.

12. The single-tube binocular eyepiece assembly accord-
ing to claim 5, wherein the casing further comprises a first
adjustment portion and a second adjustment portion, the first
adjustment portion can drive the first tooth-row, and the
second adjustment portion can drive the second tooth-row.

13. A single-tube binocular telescope, comprising:

a single-tube objective tube, comprising an objective lens
optical unit; and

the single-tube binocular eyepiece assembly, that coupled
to the single-tube objective tube, the single-tube bin-
ocular eyepiece assembly comprising:

a casing, comprising a right ocular portion, a left ocular
portion, and a light receiving portion;

an optical lens assembly, disposed in the casing;

abeam splitting prism, disposed in the casing, wherein the
beam splitting prism is disposed on an optical axis of
the optical lens assembly, the beam splitting prism
comprises a first reflecting surface, a second reflecting
surface, and a vertex angle, the first reflecting surface
and the second reflecting surface form the vertex angle,
and the vertex angle is a right angle;

a first reflecting mirror assembly, disposed in the casing;
and

a second reflecting mirror assembly, disposed in the
casing,

wherein the light receiving portion receives a beam, the
beam is sequentially transmitted to the optical lens
assembly and the beam splitting prism, the beam is then
transmitted to the first reflecting surface and the second
reflecting surface of the beam splitting prism, the beam
reflected by the first reflecting surface is defined as a
first beam, the beam reflected by the second reflecting
surface is defined as a second beam, the first beam is
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transmitted to the first reflecting mirror assembly, and
the second beam is transmitted to the second reflecting
mirror assembly.

14. The single-tube binocular telescope according to
claim 13, wherein the beam transmitted to the optical lens
assembly is turned by 180 degrees in a vertical direction and
turned by 180 degrees in a horizontal direction.

15. The single-tube binocular telescope according to
claim 13, wherein the beam transmitted to the optical lens
assembly can form a full circle erect image

16. The single-tube binocular telescope, according to
claim 14, wherein the beam transmitted to the optical lens
assembly can form a full circle erect image

17. The single-tube binocular telescope according to
claim 13, wherein the first beam forms a first image through
the first reflecting mirror assembly, the second beam forms
a second image through the second reflecting mirror assem-
bly, and the first image and the second image are the same.

18. The single-tube binocular telescope according to
claim 14, wherein the first beam forms a first image through
the first reflecting mirror assembly, the second beam forms
a second image through the second reflecting mirror assem-
bly, and the first image and the second image are the same.

19. The single-tube binocular telescope according to
claim 15, wherein the first beam forms a first image through
the first reflecting mirror assembly, the second beam forms
a second image through the second reflecting mirror assem-
bly, and the first image and the second image are the same.

20. The single-tube binocular telescope according to
claim 17, further comprising an interpupillary distance
adjustment apparatus, disposed in the casing, wherein the
interpupillary distance adjustment apparatus comprises:

a connecting rod unit, wherein the connecting rod unit
comprises a first connecting rod, a second connecting
rod, and a third connecting rod, two ends of the second
connecting rod are separately connected to the first
connecting rod and the third connecting rod, and the
second connecting rod is pivoted in the casing by using
a pivot component, so that the second connecting rod
can rotate around the pivot component as an axis; and

a slide unit, comprising a first slide and a second slide,

wherein a part of the first connecting rod is disposed in the
first slide, a part of the third connecting rod is disposed
in the second slide, and the other ends are connected to
the second connecting rod.
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