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(54) ANTENNA INSTALLATION APPARATUS AND ANTENNA DEVICE

(57) An antenna installation apparatus and an anten-
na device. The antenna installation apparatus compris-
es: a first sleeve joint assembly (40), a connecting as-
sembly (30), and an installation assembly (60). The first
sleeve joint assembly (40) is configured to be sleeved on
a support rod (20). The installation assembly (60) is lo-
cated on the side of the first sleeve joint assembly (40)

along a predetermined direction. One end of the connect-
ing assembly (30) is connected to the installation assem-
bly (60), and the other end of the connecting assembly
(30) is configured to connect to an antenna apparatus
(10). The predetermined direction is the length direction
of the support rod (20).
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application is filed on the basis of
the Chinese patent application No. 202010122465.X
filed on February 27, 2020, and claims priority of the Chi-
nese patent application, the entire contents of which are
incorporated herein by reference.

TECHNICAL FIELD

[0002] The present invention relates to the field of me-
chanical designs, in particular to an antenna installation
apparatus and an antenna device.

BACKGROUND

[0003] With the advent of the 5G era, 5G antennas
have begun to be laid on a large scale. There are various
installation scenarios for antenna apparatuses, including
many installation scenarios in small spaces, for example,
an antenna apparatus is installed in a beautification hood.
A 5G antenna has high integration, heavy weight and
large overall size, so it is a huge challenge for the 5G
antenna to meet the installation and use requirements in
a narrow space while replacing a 4G antenna. At present,
when being installed, an antenna apparatus is installed
on a support rod by means of an antenna installation
apparatus, so there is a certain distance between the
antenna apparatus and the support rod. In order to meet
the requirements of antenna installation in a narrow
space, it is an urgent technical problem to be solved in
this field about how to reduce the distance between the
antenna apparatus and the support rod.

SUMMARY

[0004] In order to solve one of the above technical
problems at least to a certain extent, the present invention
provides an antenna installation apparatus, including: a
first sheathing assembly, a connection assembly and an
installation assembly. The first sheathing assembly is
configured to be sheathed on a support rod, the installa-
tion assembly is located at one side of the first sheathing
assembly in a predetermined direction, one end of the
connection assembly is connected to the installation as-
sembly, and the other end of the connection assembly
is configured to be connected to an antenna apparatus.
The predetermined direction is a length direction of the
support rod.
[0005] The present invention further provides an an-
tenna device, including: an antenna apparatus and the
above-mentioned antenna installation apparatus, where
the antenna apparatus is connected to the connection
assembly.

BRIEF DESCRIPTION OF DRAWINGS

[0006] The drawings are provided for a further under-
standing of the present invention and constitute a part of
the description, are used to explain the present invention
together with the following specific embodiments, but do
not constitute a limitation to the present invention. In the
drawings:

Fig. 1 is a schematic diagram of an antenna appa-
ratus provided in a comparative example installed
on a support rod;

Fig. 2 is a schematic diagram showing the connec-
tion between a first connection arm of a connection
assembly and a first sheathing assembly provided
in the comparative example;

Fig. 3 is a schematic diagram showing a first con-
nection state of a first sheathing assembly, a con-
nection assembly and an installation assembly pro-
vided in some embodiments of the present invention;

Fig. 4 is a schematic diagram showing a second con-
nection state of a first sheathing assembly, a con-
nection assembly and an installation assembly pro-
vided in some embodiments of the present invention;

Fig. 5 is a schematic diagram of the connection as-
sembly shown in Fig. 4;

Fig. 6 is a schematic diagram showing the connec-
tion between a first connection arm and an installa-
tion shaft provided in some embodiments of the
present invention;

Fig. 7 is a schematic structural diagram of a second
connection arm provided in some embodiments of
the present invention;

Fig. 8 is a schematic diagram of a first support base
provided in some embodiments of the present inven-
tion;

Fig. 9 is a schematic diagram of a first sheathing
assembly and an installation plate, as well as a sup-
port component and an installation plate provided in
some embodiments of the present invention;

Fig. 10 is a schematic diagram of a first front fastener,
an installation plate and a support component pro-
vided in some embodiments of the present invention;

Fig. 11 is a schematic diagram of a first rear fastener
provided in some embodiments of the present inven-
tion;

Fig. 12 is a schematic diagram of a first sheathing
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assembly, a connection assembly and an installation
assembly provided in other embodiments of the
present invention;

Fig. 13 is a schematic diagram of installing an an-
tenna apparatus on a support rod by means of an
antenna installation apparatus provided in some em-
bodiments of the present invention;

Fig. 14 is a schematic diagram of a second sheathing
assembly and a second support base provided in
some embodiments of the present invention;

Fig. 15 is a schematic structural diagram of a second
front fastener and a fixing plate on the second front
fastener shown in Fig. 14; and

Fig. 16 is a schematic diagram of a second sheathing
assembly and a second support base provided in
other embodiments of the present invention.

DETAILED DESCRIPTION

[0007] Specific embodiments of the present invention
will be described below in detail in conjunction with the
accompanying drawings. It should be understood that
the specific embodiments described here are only used
to describe and explain the present invention, and are
not used to limit the present invention.
[0008] Fig. 1 is a schematic diagram of an antenna
apparatus provided in a comparative example installed
on a support rod. As shown in Fig.1, an antenna appa-
ratus 10 is installed on a support rod 20 by means of an
antenna installation apparatus. The antenna installation
apparatus includes: a connection assembly 30, and a
first sheathing assembly 40 and a second sheathing as-
sembly 50 which are sheathed on the support rod 20.
The connection assembly 30 is installed on the first
sheathing assembly 40, and the antenna apparatus 10
is connected to the connection assembly 30 and the sec-
ond sheathing assembly 50. The connection assembly
30 includes two first connection arms 31 and a second
connection arm. The first connection arms 31 are con-
nected to the first sheathing assembly 40. By adjusting
an included angle between each first connection arm 31
and the second connection arm, an installation angle of
the antenna apparatus may be adjusted. Fig. 2 is a sche-
matic diagram showing the connection between the first
connection arms of the connection assembly and the first
sheathing assembly provided in the comparative exam-
ple. As shown in Fig. 2, a convex portion 40a is arranged
at the right side of the first sheathing assembly 40, each
first connection arm 31 is arranged on the convex portion
40a by means of screws or other fastening structures,
and a certain distance is kept between the first connection
arm 31 and the first sheathing assembly 40, so that the
first connection arm 31 may be adjusted to different an-
gles. In addition, the convex portion 40a also has a large

width, which leads to a large distance dl between the
antenna apparatus 10 and the support rod 20.
[0009] In an installation scenario of a narrow space,
for example, when the antenna apparatus 10 is installed
in a beautification hood, if the distance between the an-
tenna apparatus 10 and the support rod 20 is large, the
antenna apparatus 10 is nearly attached to the wall sur-
face of the beautification hood closely, resulting in the
following problems: limited operation space for installa-
tion, great difficulty in installation; difficult adjustment of
antenna angles (for example, an azimuth angle and a dip
angle), which affects a signal coverage direction; and
small remaining space in the beautification hood, which
affects an air duct and is not beneficial to heat dissipation
of an antenna.
[0010] An embodiment of the present invention pro-
vides an antenna installation apparatus. The antenna in-
stallation apparatus includes: a first sheathing assembly,
a connection assembly and an installation assembly. Fig.
3 is a schematic diagram showing a first connection state
of a first sheathing assembly, a connection assembly and
an installation assembly provided in some embodiments
of the present invention; and Fig. 4 is a schematic dia-
gram showing a second connection state of a first sheath-
ing assembly, a connection assembly and an installation
assembly provided in some embodiments of the present
invention. As shown in Figs. 3 and 4, the first sheathing
assembly 40 is configured to be sheathed on the support
rod, the installation assembly 60 is located at one side
of the first sheathing assembly 40 in a predetermined
direction, one end of the connection assembly 30 is con-
nected to the installation assembly 60, and the other end
of the connection assembly 30 is configured to be con-
nected to an antenna apparatus. The predetermined di-
rection is a length direction of the support rod. "The in-
stallation assembly 60 is located at one side of the first
sheathing assembly 40 in a predetermined direction",
that is, when the first sheathing assembly 40 is sheathed
on the upright support rod, the installation assembly 60
is located above or below the first sheathing assembly 40.
[0011] In an embodiment of the present invention, the
installation assembly 60 is located above or below the
first sheathing assembly 40, one end of the connection
assembly 30 is connected to the installation assembly
60, and the other end of the connection assembly is con-
nected to the antenna apparatus. Compared with the way
of connecting the connection assembly 30 to the convex
portion 40a at the right side of the first sheathing assem-
bly 40 in Fig. 2, in the antenna installation apparatus of
the embodiment of the present invention, no gap is kept
between the connection assembly 30 and the first
sheathing assembly 40 in a horizontal direction, and
moreover, when the first sheathing assembly 40 is
sheathed on the support rod, even if the width of the
installation assembly 60 is large, the distance between
the antenna apparatus and the support rod cannot be
increased, so that the antenna apparatus may be closer
to the support rod, which is beneficial to the installation
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of the antenna apparatus in a narrow space.
[0012] In some embodiments, as shown in Fig. 3, the
installation assembly 60 includes an installation shaft 61,
installation plates 62 located at both sides of the instal-
lation shaft 61 in an axial direction, and first locking com-
ponents 63 arranged on the installation plates 62.
[0013] Fig. 5 is a schematic diagram of the connection
assembly shown in Fig. 4. Referring to Figs. 3 to 5, the
connection assembly 30 includes: a first connection arm
31 and a second connection arm 32. The first end of the
first connection arm 31 is fixedly connected to the instal-
lation shaft 61, the second end of the first connection arm
31 is rotatably connected to the first end of the second
connection arm 32, and the second end of the second
connection arm 32 is configured to be connected to the
antenna apparatus. The first locking components 63 are
configured to keep the installation shaft 61 and the in-
stallation plates 62 relatively fixed when a first target an-
gle is formed between a length direction of the first con-
nection arm 31 and the predetermined direction. The
length direction of the first connection arm 31 refers to a
direction from the first end to the second end of the first
connection arm 31. The first target angle may be set as
required.
[0014] The second end of the second connection arm
32 may be indirectly connected to the antenna apparatus.
For example, as shown in Figs. 3 and 5, the connection
assembly 30 further includes a first support base 33, and
the second end of the second connection arm 32 is indi-
rectly connected to the antenna apparatus by means of
the first support base 33.
[0015] Fig. 6 is a schematic diagram showing the con-
nection between the first connection arm and the instal-
lation shaft provided in some embodiments of the present
invention. As shown in Fig. 6, the end faces of both ends
of the installation shaft 61 are provided with a threaded
hole 61v respectively, and the installation plates 62 are
provided with a through hole 62v respectively (as shown
in Fig. 10). The threaded hole 61v in the installation shaft
61 is directly opposite to the through hole 62v in the in-
stallation plates 62. The first locking component 63
shown in Fig. 3 includes a screw that passes through the
through hole 62v and is screwed into the threaded hole
61v. During the installation of the antenna apparatus, the
threaded hole 61v in the installation shaft 61 is aligned
with the through hole 62v in the installation plates 62,
and the first connection arm 31 is rotated to an appropri-
ate angle. Then, the first locking component 63 is
screwed into the threaded hole 61v, so that the two in-
stallation plates 62 press the installation shaft 61 there-
between.
[0016] The first connection arm 31 is a sheet-metal
structural component, including: a first main plate portion
311 and two first side plate portions 312. The two first
side plate portions 312 are arranged at both sides of the
first main plate portion 311 in a width direction, and are
integrally connected with the first main plate portion 311.
It should be understood that the first main plate portion

311 does not necessarily have a full-face structure, for
example, the first main plate portion 311 may be provided
with a hollow pattern. One end of the first main plate
portion 311 is connected to the installation shaft 61, for
example, the first main plate portion 311 may be con-
nected to the installation shaft 61 by connection compo-
nents 311a such as revolving rivets.
[0017] Fig. 7 is a schematic structural diagram of a
second connection arm provided in some embodiments
of the present invention. The second connection arm 32
is also a sheet-metal structural component. As shown in
Fig. 7, the second connection arm 32 includes: a second
main plate portion 321 and two second side plate portions
322. The two second side plate portions 322 are located
at both sides of the second main plate portion 321 in a
width direction, and the first connection arm 31 is rotat-
ably connected to the second side plate portion 322. In
this way, when an included angle between the first con-
nection arm 31 and the second connection arm 32 is zero
(that is, the first main plate portion 311 is parallel to the
second main plate portion 321), the first connection arm
31 is embedded between the two second side plate por-
tions 322 of the second connection arm 32, thus making
the structure of the connection assembly 30 more com-
pact.
[0018] Referring to Figs. 5 to 7, the first connection arm
31 is rotatably connected to the corresponding second
side plate portion 322 by a revolving rivet 34. For exam-
ple, the first side plate portion 312 is provided with a
through hole 121, the second side plate portion 322 is
provided with a through hole 3221, and the first connec-
tion arm 31 and the second connection arm 32 are rotat-
ably connected by a revolving rivet 34 penetrating
through the through hole 3121 and the through hole 3221.
The method of rotationally connecting the first connection
arm 31 and the second connection arm 32 by the revolv-
ing rivet 34 is easy to realize and is low in cost.
[0019] In addition, the second side plate portion 322 is
provided with an arc-shaped hole 3222. The first connec-
tion arm 31 is provided with a second locking component
35. The second locking component 35 passes through
the arc-shaped hole 3222. The second locking compo-
nent 35 is configured to slide along the arc-shaped hole
3222 when the first connection arm 31 and the second
connection arm 32 rotate relatively, and keep the first
connection arm 31 and the second connection arm 32
relatively fixed when a second target angle is formed be-
tween the first connection arm 31 and the second con-
nection arm 32. The first target angle and the second
target angle may be set according to a tilt angle required
by the antenna apparatus. The tilt angle range of the
antenna apparatus may be limited by means of the arc-
shaped hole 3222 and the second locking component 35.
[0020] In an example, the second locking component
35 is a screw, a nut 36 is fixed on the inner side of the
first side plate portion 312, a through hole 3122 is formed
in a position, directly opposite to the nut 36, of the first
side plate 312, and the second locking component 35

5 6 



EP 4 050 727 A1

5

5

10

15

20

25

30

35

40

45

50

55

passes through the arc-shaped hole 3222 and the
through hole 3122 and is connected to the nut 36. If the
second locking component 35 and the nut 36 are
screwed, the first connection arm 31 and the second con-
nection arm 32 are kept relatively fixed.
[0021] Fig. 8 is a schematic diagram of a first support
base provided in some embodiments of the present in-
vention. Referring to Figs. 5, 7 and 8, the first support
base 33 includes a first support plate 331 and a first
adapter plate connected to the first support plate 331.
The first support plate 331 is configured to be connected
to the antenna apparatus, and the first adapter plate 332
is rotatably connected to the second connection arm 32.
[0022] The first support base 33 includes two first sup-
port plates 331 and two first adapter plates 332. The two
first adapter plates 332 are connected by a first connec-
tion plate 333. The first support plate 331 is provided with
a through hole 331v, and when the first support plate is
connected to the antenna device, the antenna apparatus
is fixedly connected with the first support plate 331 by a
connection component (for example, a screw or the like)
passing through the through hole 331v. The first adapter
plate 332 is provided with a through hole 332v, the sec-
ond side plate portion 322 of the second connection arm
32 is provided with a through hole 3223 corresponding
to the through hole 332v, and the first adapter plate 332
is connected with the second side plate portion 322 by a
revolving rivet 37 penetrating through the through hole
332v and the through hole 3223. The first support plate
331 may be provided with connecting components such
as screws, and when the first support plate is connected
with the antenna apparatus, the antenna apparatus is
fixedly connected with the first support plate 331 by the
connecting components such as screws.
[0023] Fig. 9 is a schematic diagram of a first sheathing
assembly and an installation plate, as well as a support
component and an installation plate provided in some
embodiments of the present invention. Referring to Fig.
3 and Fig. 9, the first sheathing assembly 40 includes a
first front fastener 41, a first rear fastener 42 and carriage
bolts 43 arranged at both ends of the first front fastener
41. The two ends of the first front fastener 41 are respec-
tively connected to the first rear fastener 42 by the car-
riage bolts 43, so that the first sheathing assembly 40 is
sheathed on the support rod, and the first front fastener
41 and the first rear fastener 42 are tightly held on the
support rod. The installation assembly 60 is arranged on
the first front fastener 41. In addition, a support compo-
nent 64 is further arranged between the two installation
plates 62. A notch 64v is formed at the top of the support
component 64, and the installation shaft 61 is supported
in the notch 64v. In some examples, the installation plate
62, the support component 64 and the first front fastener
41 are all sheet-metal structural components and are in-
tegrally formed.
[0024] Fig. 10 is a schematic diagram of a first front
fastener, an installation plate and a support component
provided in some embodiments of the present invention.

As shown in Fig. 10, the first front fastener 41 is a shell
with an opening, which includes a top plate 411, a bottom
plate 412 and a front side plate 413, the front side plate
413 being opposite to the opening of the shell. The in-
stallation plates 62 and the support component 64 are
arranged on the top plate 411 of the first front fastener
41. Fig. 11 is a schematic diagram of a first rear fastener
provided in some embodiments of the present invention.
Referring to Figs. 9 to 11, the first rear fastener 42 in-
cludes a top plate 421, a bottom plate 423 and a side
plate 422. The side plate 422 of the first rear fastener 42
is provided with through holes 422v and 422h, the front
side plate 413 of the first front fastener 41 is provided
with two through holes 413v, and each carriage bolt 43
passes through the through hole 413v in the first front
fastener 41 and the through hole 422v/422h in the first
rear fastener 42.
[0025] In some examples, the through hole 422h is a
semi-closed through hole. In this way, before the antenna
installation apparatus is installed on the support rod, the
first carriage bolt 43 may be made to pass through one
through hole 413v in the first front fastener 41 and the
through hole 422v in the first rear fastener 42, and the
second carriage bolt 43 may be made to only pass
through the other through hole 413v in the first front fas-
tener 41; and after the first sheathing assembly 40 is
sheathed on the support rod, the second carriage bolt 43
is inserted into the through hole 422h from the notch of
the through hole 422h.
[0026] It should be noted that the carriage bolts 43 in
the embodiments of the present invention are only de-
scribed exemplarily, and other connection components
may be used to connect the first front fastener 41 and
the first rear fastener 42.
[0027] As shown in Fig. 10, the top plate 411 of the
first front fastener 41 may be provided with a limiting hole
411v, and the bottom plate 412 may be provided with a
limiting hole 412v. In this case, the first sheathing assem-
bly 40 may not be provided with the first rear fastener 42.
Referring to Fig. 12, Fig. 12 is a schematic diagram of a
first sheathing assembly, a connection assembly and an
installation assembly provided in other embodiments of
the present invention. The first sheathing assembly 40
includes: a first front fastener 41, a first hoop 44 and a
first clamping and fixing component 45. The first hoop 44
is configured to be sheathed and tightly held on the sup-
port rod. As mentioned above, the first front fastener 41
is a shell with an opening, and a part of the first hoop 44
extends from the opening into and is fixed in the shell.
The first clamping and fixing component 45 is located at
the opening of the shell, is connected between the top
plate 411 and the bottom plate 412, and is configured to
clamp and fix a part of the first hoop 44 between the top
plate 411 and the bottom plate 412. In an example, the
first clamping and fixing component 45 is a screw that
passes through the limiting hole 411v in the top plate 411
and the limiting hole 412v in the bottom plate 412. The
first hoop 44 is provided with a size adjustment compo-
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nent 441 configured to adjust a diameter of the first hoop
44, so that the first hoop 44 may be tightly held on the
support rod.
[0028] Fig. 13 is a schematic diagram of installing an
antenna apparatus on a support rod by means of an an-
tenna installation apparatus provided in some embodi-
ments of the present invention. As shown in Fig. 13, in
order to stably install the antenna apparatus 10, in some
examples, the antenna installation apparatus further in-
cludes: a second sheathing assembly 50 and a second
support base 70. The second sheathing assembly 50 is
configured to be sheathed on the support rod 20 and is
located below the first sheathing assembly 40. Fig. 14 is
a schematic diagram of a second sheathing assembly
and a second support base provided in some embodi-
ments of the present invention. As shown in Fig. 14, the
second support base 70 includes: a second support plate
71 and a second adapter plate 72 connected to the sec-
ond support plate 71. The second support plate 71 is
configured to be connected to the antenna apparatus 10,
and the second adapter plate 72 is rotatably connected
to the second sheathing assembly 50. Two second
adapter plates 72 may be fixedly connected by a second
connection plate 73.
[0029] The second sheathing assembly 50 may in-
clude a second front fastener 51 and a second rear fas-
tener 52. Both ends of the second front fastener 51 are
connected to the second rear fastener 52 by carriage
bolts 53 (or other connection components) respectively.
Fig. 15 is a schematic structural diagram of the second
front fastener and a fixing plate on the second front fas-
tener shown in Fig. 14. Referring to Figs. 14 and 15, the
second sheathing assembly 50 further includes two fixing
plates 54 arranged on the second front fastener 51. The
two fixing plates 54 are located at one side of the second
front fastener 51 facing away from the second rear fas-
tener 52, and the two adapter plates 72 of the second
support base 70 are rotatably connected with the two
fixing plates 54 respectively. The second rear fastener
52 may adopt the same structure as that of the first rear
fastener 42, which will not be repeated here.
[0030] Fig. 16 is a schematic diagram of a second
sheathing assembly and a second support base provided
in other embodiments of the present invention. As shown
in Fig. 16, the second sheathing assembly 50 includes a
second front fastener 51 and a second hoop 55. The
second front fastener 51 is a shell with an opening (as
shown in Fig. 15), and a part of the second hoop 55 ex-
tends into and is fixed in the second front fastener 51.
Like the first front fastener 41, the top plate 511 and the
bottom plate 512 of the second front fastener 51 are re-
spectively provided with limiting holes (such as 511v and
512v shown in Fig. 15). The second sheathing assembly
50 further includes a second clamping and fixing com-
ponent 56 arranged between the top plate 511 and the
bottom plate 512 of the second front fastener 51, and the
second clamping and fixing component 56 passes
through the limiting hole 511v in the top plate 511 and

the limiting hole 512v in the bottom plate 512, thereby
keeping the second hoop 55 and the second front fas-
tener 51 relatively fixed.
[0031] In the embodiments of the present invention,
when the first sheathing assembly 40 includes a first front
fastener 41, a first rear fastener 42 and carriage bolts 43,
the second sheathing assembly 50 adopts the structure
shown in Fig. 14, that is, the second sheathing assembly
50 includes a second front fastener 51, a second rear
fastener 52, carriage bolts 53 and fixing plates 54; and
when the first sheathing assembly 40 includes a first front
fastener 41, a first hoop 44 and a first clamping and fixing
component 45, the second sheathing assembly 50
adopts the structure shown in Fig. 16, that is, the second
sheathing assembly 50 includes a second front fastener
51, a second hoop 55 and a second clamping and fixing
component 56.
[0032] An embodiment of the present invention further
provides an antenna device. As shown in Fig. 13, the
antenna device includes: an antenna apparatus 10 and
the antenna installation apparatus provided in the em-
bodiment of the present invention. The first sheathing
assembly 40 is sheathed on the support rod 20, and the
connection assembly 30 is connected with the antenna
apparatus 10.
[0033] As shown in Fig. 13, the antenna installation
apparatus includes a second sheathing assembly 50.
The first sheathing assembly 40 is located above the sec-
ond sheathing assembly 50. In some examples, as
shown in Fig. 13, the top of the connection assembly 30
does not exceed the top of the antenna apparatus 10.
Compared with the structure in which the connection as-
sembly 30 protrudes from the antenna apparatus 10
shown in Fig. 1, the embodiment of the present invention
can make the structure of the antenna installation appa-
ratus more compact, facilitating the installation of the an-
tenna apparatus in a narrow space.
[0034] It can be seen from the above description of the
antenna installation apparatus and the antenna device
provided in the embodiments of the present invention
that in the embodiments of the present invention, the in-
stallation assembly 60 is located above or below the first
sheathing assembly 40, thereby reducing a distance be-
tween the antenna apparatus and the support rod. As
shown in Fig. 13, when the antenna apparatus 10 is in
an upright state, the distance between the antenna ap-
paratus 10 and the support rod 20 is small. In addition,
the top of the connection assembly 30 does not exceed
the top of the antenna apparatus 10, thereby facilitating
the installation of the antenna apparatus 10 in a narrow
space. Moreover, in the antenna installation apparatus,
revolving rivets are used for connection in a plurality of
positions, reducing the cost and facilitating the installa-
tion.
[0035] In the embodiments of the present invention,
the installation assembly is located at one side of the first
sheathing assembly in a predetermined direction, the
predetermined direction is a length direction of the sup-
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port rod, that is, when the first sheathing assembly is
sheathed on the support rod, the installation assembly
is located above or below the first sheathing assembly.
One end of the connection assembly is connected to the
installation assembly, and the other end of the connection
assembly is connected to the antenna apparatus. There-
fore, no gap is kept between the connection assembly
and the first sheathing assembly in a horizontal direction,
so that the antenna apparatus may be closer to the sup-
port rod, which is beneficial to the installation of the an-
tenna apparatus in a narrow space.
[0036] It can be understood that the above embodi-
ments are only exemplary embodiments adopted to ex-
plain the principles of the present invention, but the
present invention is not limited thereto. For those having
ordinary skill in the art, various variations and improve-
ments can be made without departing from the spirit and
essence of the present invention, and all of which should
be considered to belong to the protection scope of the
present invention.

Claims

1. An antenna installation apparatus, comprising: a first
sheathing assembly, a connection assembly and an
installation assembly, wherein the first sheathing as-
sembly is configured to be sheathed on a support
rod, the installation assembly is located at one side
of the first sheathing assembly in a predetermined
direction, one end of the connection assembly is con-
nected to the installation assembly, and the other
end of the connection assembly is configured to be
connected to an antenna apparatus, wherein the pre-
determined direction is a length direction of the sup-
port rod.

2. The antenna installation apparatus of claim 1, where-
in the installation assembly comprises: an installa-
tion shaft, installation plates located at both sides of
the installation shaft in the axial direction, and first
locking components arranged on the installation
plates; the connection assembly comprises: a first
connection arm and a second connection arm,
wherein the first end of the first connection arm is
fixedly connected to the installation shaft, the second
end of the first connection arm is rotatably connected
to the first end of the second connection arm, and
the second end of the second connection arm is con-
figured to be connected to the antenna apparatus;
and
the first locking components are configured to keep
the installation shaft and the installation plates rela-
tively fixed in response to a first target angle being
formed between a length direction of the first con-
nection arm and the predetermined direction.

3. The antenna installation apparatus of claim 2, where-

in each of end faces of the installation shaft is pro-
vided with a threaded hole, each of the installation
plates is provided with a through hole, and the first
locking components each comprises a screw that
passes through the through hole and is screwed into
the threaded hole.

4. The antenna installation apparatus of claim 2, where-
in a support component is arranged between the in-
stallation plates at both sides of the installation shaft,
a notch is formed at the top of the support compo-
nent, and the installation shaft is supported in the
notch.

5. The antenna installation apparatus of claim 2, where-
in the second connection arm comprises: a main
plate portion and side plate portions, wherein the
side plate portions are located at both sides of the
main plate portion in a width direction, and the first
connection arm is rotatably connected to the side
plate portions; and
each of the side plate portions is provided with an
arc-shaped hole, the first connection arm is provided
with a second locking component, the second lock-
ing component passes through the arc-shaped hole
and is configured to slide along the arc-shaped hole
in response to the first connection arm and the sec-
ond connection arm rotating relatively, and keep the
first connection arm and the second connection arm
relatively fixed in response to a second target angle
being formed between the first connection arm and
the second connection arm.

6. The antenna installation apparatus of claim 5, where-
in the first connection arm and the side plate portions
are rotatably connected by a revolving rivet.

7. The antenna installation apparatus of claim 2, where-
in the connection assembly further comprises: a first
support base comprising a first support plate and a
first adapter plate connected to the first support plate,
wherein the first support plate is configured to be
connected to the antenna apparatus, and the first
adapter plate is rotatably connected to the second
connection arm.

8. The antenna installation apparatus of any one of
claims 1 to 7, wherein the first sheathing assembly
comprises: a first front fastener, a first rear fastener
and connection components arranged at both ends
of the first front fastener, wherein two ends of the
first front fastener are respectively connected to the
rear fastener by the connection components, so that
the first front fastener and the first rear fastener are
tightly held on the support rod, and the installation
assembly is arranged on the first front fastener.

9. The antenna installation apparatus of any one of
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claims 1 to 7, wherein the first sheathing assembly
comprises: a first front fastener and a hoop, wherein
the hoop is configured to be sheathed and tightly
held on the support rod, the first front fastener is a
shell with an opening, and a part of the hoop extends
from the opening into and is fixed in the shell.

10. The antenna installation apparatus of claim 9, where-
in the first sheathing assembly further comprises: a
clamping and fixing component, wherein the clamp-
ing and fixing component is located at the opening
of the shell, is connected between a top plate and a
bottom plate of the shell, and is configured to clamp
and fix a part of the hoop between the top plate and
the bottom plate.

11. The antenna installation apparatus of any one of
claims 1 to 7, wherein the antenna installation appa-
ratus further comprises: a second sheathing assem-
bly and a second support base,

wherein the second sheathing assembly is con-
figured to be sheathed on the support rod and
is located below the first sheathing assembly;
and
the second support base comprises: a second
support plate and a second adapter plate con-
nected to the second support plate, wherein the
second support plate is configured to be con-
nected to the antenna apparatus, and the sec-
ond adapter plate is rotatably connected to the
second sheathing assembly.

12. An antenna device, comprising: an antenna appara-
tus and an antenna installation apparatus, wherein
the antenna installation apparatus is the antenna in-
stallation apparatus of any one of claims 1 to 11, and
the antenna apparatus is connected to the connec-
tion assembly.

13. The antenna device of claim 12, wherein the antenna
installation apparatus is the antenna installation ap-
paratus of claim 11, and the top of the connection
assembly does not exceed the top of the antenna
apparatus.
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