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Abstract

Provided is a cross arm(110), one end of which is connected to a tower body (101),
and the end of the cross arm (110) away from the tower body (101) is a free end for
connecting a conducting wire (103). The free end comprises an end connecting piece (111)
and an extension piece (112). The extension piece (112) is fixed with the end connecting
piece (111). In a horizontal projection, the extension piece (112) protrudes from the end
connecting piece (111) and the conducting wire (103) is connected to the extension piece
(112). The angle between the extension piece (112) and a center line of the cross arm (110)
is greater than the angle between the conducting wire (103) and the center line of the cross
arm (110). The free end of the cross arm (110) is further provided with a jumper wire
device (120), which is horizontally arranged on the end connecting piece (111) and is used
for hitching the jumper wire. By using the extension piece, the distance between the
conducting wire and the tower body can be increased under the condition that the turning
angle is met, thereby the requirement for a electrical gap between the conducting wire and
the tower body is met, and there is no need to increase the length of the cross arm. By
horizontally arranging the jumper wire device on the end connecting piece, the jumper wire
device does not occupy the space in the vertical direction, thereby the distance between

wire layers can be reduced, and therefore the size of the tower body can be reduced.
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CROSS ARM AND ANGLE TOWER AND TENSION TOWER
COMPRISING THE SAME

TECHNICAL FIELD

The present disclosure relates to a technical field of power transmission and transformation
devices, and more particularly, to a cross arm, and an angle tower and a tension tower
including the same.

BACKGROUND

In an overhead transmission line, a transmission tower functions to support a conducting
wire. Specifically, the conducting wire is supported by a cross arm fixed on the transmission
tower. The specific connection means is hanging the conducting wire at a free end of the

cross arm of the transmission tower.

An angle tower is a transmission tower used to change a route direction of a line when the
route direction is required to be changed. As shown in FIG. 1, a conventional angle tower 10
has an outer corner 11 and an inner corner 12. The conducting wire 13 at the inner corner
12 tends to be away from the angle tower 10, and the conducting wire 14 at the outer corner
11 tends to approach first and then to be away from the angle tower 10. There is a
requirement on a minimum electrical clearance between the conducting wire and the angle
tower 10. Generally, the distance between the conducting wire and the angle tower 10 is
increased by increasing the length of the cross arm to meet the electrical clearance

requirement, but an excessively long cross arm multiplies the production difficulties.

A tension tower is commonly used to withstand unbalanced tension, and force on the
conducting wire is generally transferred to the tower body by a tension string. The tension
tower includes a line tension tower, an angle tower and a terminal tower, which can
withstand the horizontal load generated by conducting wires and ground wires. The
conducting wires on both sides of the tension tower need to be connected by a jumper wire.
As shown in FIG. 2, in a conventional tension tower 20, the jumper wire needs to be
performed by using a tension insulator string 21 and related fittings. The use of the tension
insulator string 21 and the fittings makes the vertical spacing between the cross arms 22

very large, and makes the tower head 23 have a complicated structure with a large size,
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which is inconvenient for maintenance and installation. It causes that the tension tower 20 is
costly, the load caused by the conducting wire and the wind load on the tower head are

large, and the tower body is heavy.

SUMMARY

In view of the disadvantages of the prior art, one objective of the present disclosure is to
provide a cross arm which is used on an angle tower to support a conducting wire, so that
the electrical clearance between the conducting wire and the tower body can be satisfied
without increasing the length of the cross arm. Another objective of the present disclosure is
to provide a cross arm that can be used on a tension tower to support a conducting wire, so
that the tension insulators and complicated connections between fittings can be cancelled.
Thus the interlayer spacing of the conducting wires is narrowed, and the size of the tower
head of the tension tower is reduced. As a result, the structure is simplified and the cost is

reduced.

In order to achieve the mentioned objectives, the present disclosure adopts the following

technical solutions.

According to one aspect of present disclosure, a cross arm applied to an angle tower is
provided. Said angle tower includes a tower body. An end of said cross arm is connected to
said tower body, and another end of said cross arm away from said tower body is a free end
for connecting a conducting wire. Said free end comprises an end connecting member and
an elongate member fixed to said end connecting member. In a horizontal projection, said
elongate member extends outward from said end connecting member. Said conducting wire
is connected to said elongate member. An angle between said elongate member and a
center line of said cross arm is greater than an angle between said conducting wire and said

center line of said cross arm.

There is a requirement on a minimum electrical clearance between the conducting wire and
the tower body. The electrical clearance is related to the shortest space distance from the
conducting wire to the tower body. The minimum electrical clearance can avoid causing the
flashover and assure the personal safety. According to the present disclosure, in the

horizontal projection, said elongate member extends outward from said free end in a
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direction parallel with or away from said tower body, so the distance between two hanging
points of two conducting wires at the corner can be increased. Then the distance between
the conducting wire and the tower body can be increased, that is, the electrical clearance
between the conducting wire and the tower body is increased without changing the length of

the cross arm.

Preferably, said elongate member is arranged on both sides of said end connecting member.
The two conducting wires at the corer can be hung on the elongate members arranged on
the both sides of the end connecting member respectively, so that the distance between the

conducting wire and the tower body can be increased.

Preferably, one said elongate member is arranged on said end connecting member, and two
conducting wires at a corner are respectively connected to both ends of said elongate
member. The elongate member can be mounted on the end connecting member as a whole,

which only needs to be fixed to the free end.

Preferably, said elongate member is joined by a plurality of segments of supports. The
appropriate number of supports may be chosen to assemble an elongate member with a
desired length as required to meet the electrical clearance requirement between the
conducting wire and the tower body. In addition, when the elongate member needs to be

long, it is flexible to assemble such elongate member in a form of multi-segment supports.

Preferably, at least one reinforcing member is arranged on said elongate member. The
arrangement of the reinforcing member can enhance the strength and structural stability of

the elongate member.

Preferably, said at least one reinforcing member is connected to said end connecting
member and said end connecting member. The reinforcing member, the elongate member
and the end connecting member may form a stable triangular structure that further enhances

the strength of the elongate member.

Preferably, at least one auxiliary member is arranged between said reinforcing member and

said elongate member, and said auxiliary member is connected to said reinforcing member
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and said elongate member. The arrangement of the auxiliary member further increases the

rigidity of the elongate member.

Preferably, said elongate member is arranged at an outer corner of said angle tower. At the
outer corner, the conducting wire at the corner approaches first and moves away from the
tower body, which is easy to cause the electrical clearance between the conducting wire and
the tower body not to satisfy the requirement. The arrangement of the elongate member at
the outer corner of the angle tower can increase the distance between the two conducting

wires and the tower body at the outer corner.
Preferably, said cross arm is a composite cross arm.

An angle tower is also provided according to present disclosure. The angle tower includes
the tower body and the cross arm mentioned above. The angle tower can meet the
requirement on the electrical clearance between the conducting wire and the tower body

without increasing the length of the cross arm.

According to another aspect of present disclosure, a cross arm applied to a tension tower is
provided. Said tension tower includes a tower body. An end of said cross arm is connected
to said tower body, and another end of said cross arm away from the tower body is a free
end for connecting a conducting wire. Said free end is provided with an end connecting
member and a jumper device. Said jumper device is horizontally arranged on said end

connecting member and configured to be hung with a jumper wire.

The jumper device is horizontally arranged on the end connecting member, then the jumper
device will not occupy the vertical space, thus the interlayer spacing of the conducting wires
can be narrowed. And the tension insulators and the complicated connections between
fittings can be cancelled. Thus the size of the tower head of the tension tower is reduced, the

structure is simplified and the cost is reduced.

Preferably, said jumper device is a composite post insulator, an end of said composite post
insulator is connected to said end connecting member, and another end of said composite
post insulator is hung with said jumper wire. The jumper device is configured as a composite

post insulator, which can optimize the electric field of the cross arm.
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Preferably, said composite post insulator is hung with said jumper wire by a connecting

fitting. It is convenient for connection and installing.

Preferably, said tension tower is an angle tower. Said end connecting member is further
connected to an elongate member. In a horizontal projection, said elongate member extends
outward from said end connecting member. Said conducting wire is connected to said
elongate member. An angle between said elongate member and a center line of said cross
arm is greater than an angle between said conducting wire and a center line of said cross

arm.

In an angle tower, there is a requirement on the minimum electrical clearance between the
conducting wire and the tower body. The electrical clearance is related to the shortest space
distance from the conducting wire to the tower body. The minimum electrical clearance can
avoid causing the flashover and assure the personal safety. According to the present
disclosure, in the horizontal projection, said elongate member extends outward from said
free end in a direction parallel with or away from said tower body. The distance between the
two hanging points of the two conducting wires on both sides of the tower body can be
increased. Then the distance between the conducting wire and the tower body can be
increased, that is, the electrical clearance between the conducting wire and the tower body

can be increased without changing the length of the cross arm.

Preferably, said elongate member is arranged on both sides of said end connecting member.
The two conducting wires on both sides of the tower can be hung on the elongate members
arranged on the both sides of the end connecting member, so that the distance between the

conducting wire and the tower body can be increased.

Preferably, one said elongate member is arranged on said end connecting member, and two
conducting wires on both sides of said tower body are respectively connected to both ends
of said elongate member. The elongate member can be mounted on the end connecting

member as a whole, which only needs to be fixed to the free end.
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Preferably, at least one reinforcing member is arranged on said elongate member. The
arrangement of the reinforcing member may enhance the strength and structural stability of

the elongate member.

Preferably, said at least one reinforcing member is connected to said elongate member and
said end connecting member. The reinforcing member, the elongate member and the end
connecting member may form a stable triangular structure that further enhances the strength

of the elongate member.
Preferably, said cross arm is a composite cross arm.

A tension tower is provided according to present disclosure. The tension tower includes said
tower body and said cross arm. The size of the tower head of the tension tower is small, the

material cost is saved and the installation is convenient.

DESCRIPTION OF DRAWINGS

FIG. 1 is a top view of a conventional angle tower.

FIG. 2 is a schematic view of a conventional tension tower.

FIG. 3 is a top view of an angle tower according to Example One of the present disclosure.
FIG. 4 is a partial enlarged view of a free end of the cross arm shown in FIG. 3.

FIG. 5 is a schematic view of a free end of a cross arm according to Example Two of the

present disclosure.
FIG. 6 is an enlarged partial view of a free end of the cross arm shown in FIG. 5.

FIG. 7 is a schematic view of an angle tower according to Example Three of the present

disclosure.

FIG. 8 is a schematic view of a tension tower according to Example Four of the present

disclosure.
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FIG. 9 is a schematic view of a tension tower according to Example Five of the present

disclosure.

FIG. 10 is a partial enlarged view of a free end of the cross arm shown in FIG. 9.

FIG. 11 is a top view of a tension tower according to Example Six of the present disclosure.
FIG. 12 is an enlarged partial view of a free end of the cross arm shown in FIG. 11.

DETAILED DESCRIPTION

Specific embodiments of the present disclosure will be disclosed herein upon request.
However, it should be understood that the embodiments disclosed herein are only exemplary
examples of the present disclosure and may be embodied in various forms. Accordingly,
details disclosed herein are not to be considered as being limiting, but merely serve as a
basis of claims and as a representative basis for teaching those skilled in the art to variously
apply the disclosure in any appropriate means in practice, including use of the various
features disclosed herein and combination with features that might not be expilicitly disclosed
herein.

A cross arm according to one aspect of the present disclosure will be described below by

taking an angle tower as an example.
Example One

FIG. 3 is a schematic view showing use of an angle tower 100 at a corner of a line. The
angle tower 100 includes a tower body 101 and cross arms 110 arranged on the tower body
101. The conducting wires 103 at the corner are hung on the cross arms 110 respectively. In

this example, the conducting wires 103 have a corner angle of 120 degrees.

In this example, the cross arm 110 is a V-shaped composite cross arm with an open end
connected to the tower body 101, and an apex serving as a free end which is used to
connect the conducting wire 103. The cross arm 110 includes two cross arm insulators 113
and a free end. The two cross arm insulators 113 are fixed by an end fitting 111 at the free
end.
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FIG. 4 shows a partial enlarged view of a free end of the cross arm. The free end of the
cross arm includes an end fitting 111, elongate members 112, and a jumper device 120.
Specifically, the elongate members 112 are respectively arranged on both sides of the end
fitting 111. Each elongate member 112 has an end connected to the end fitting 111 and
another end connected to a conducting wire 103 on the same side of the elongate member.

The jumper device 120 is fixed to the end fitting 111 for supporting the jumper wire.

In this example, the angle between the conducting wire 103 and a center line of the cross
arm 110 is 60 degrees. The elongate member 112 is horizontally arranged at the free end,
and an angle between the elongate member 112 and the center line of the cross arm 110 is
90 degrees. The arrangement of the elongate member 112 is equivalent to extend a virtual
intersection of the two cornered conducting wires 103 on the same side of the tower body
101. Thus the distance between the conducting wire 103 and the tower body is increased.
The electrical clearance between the conducting wire 103 and the tower body 101 can be

satisfied without changing the length of the cross arm 110.

In order to explain intuitively, FIG.3 may be compared to FIG. 1. FIG. 1 shows an angle
tower 10 without an elongate member, while FIG. 3 shows an angle tower 100 with an
elongate member 112 according to this embodiment. Both the angle towers in FIG.1 and
FIG.3 have a same corner angle and a same cross arm length. A distance L2 from the
conducting wire 103 to the tower body 101 in FIG. 3 is greater than a distance L1 from the
conducting wire 13 to the tower body in FIG. 1.

Alternatively, when drawing a parallel line of the conducting wire 103 with any point on the
end fitting 111 as a starting point, it is obviously that the distance from the drawn parallel line
to the tower body 101 is smaller than the distance from the conducting wire 103 to the tower
body 101. That is, it is easier to satisfy the electrical clearance between the conducting wire
and the tower body by using the cross arm provided with the elongate member 112 on the

angle tower.

In this embodiment, the elongate member 112 is arranged horizontally at the free end so that
the angle between the elongate member 112 and the center line of the cross arm 110 can be

compared directly. However, it is obviously that the elongate member can also be not
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completely in the horizontal plane. The elongate member may be offset by an angle in the
vertical plane, as long as in the horizontal projection, the angle between the elongate
member and the center line of the cross arm is greater than the angle between the

conducting wire on the same side and the center line of the cross arm.

In addition, two reinforcing members are arranged at the free end of the cross arm 110.
These two reinforcing members include an inclined member 116 and an auxiliary member
117. The inclined member 116 and the elongate member 112 form a V-shaped structure,
that is, the end portions of the inclined member 116 and the elongate member 112 are fixed
to a connecting plate 118 to form a V-shaped apex, and the other end of the inclined
member 116 is fixed to the end fitting 111. The arrangement of the inclined member 116
enhances the rigidity and strength of the elongate member 112. The auxiliary member 117 is
connected to the inclined member 116 and the elongate member 112, thus the V-shaped
structure formed by the inclined member 116 and the elongate member 112 is strengthened,

and the rigidity and strength of the elongate member 112 are further enhanced.

Due to the use of the elongate member 112, the cross arm 110 is prevented from being too
long, so that the angle tower provided with the cross arms 110 can avoid the situation that
the electrical clearance between the conducting wires is unsatisfied. The angle tower is light

and the line corridor is narrow.

The number of cornered conducting wires is not the inventive point of present disclosure, so
the cornered conducting wires may also be split wires. In this example, the elongate member
112 may be arranged at the outer corner of the angle tower 100, but the elongate member
112 may also be arranged at the inner corner. The conducting wire at the outer corner is
close to the tower body first and then away from the tower body at the outer corner, while the
conducting wire at the corner is directly away from the tower body at the inner corner,
therefore, compared to the inner corner, it is more necessary to provide an elongate member

at the outer comer.

Example Two
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As shown in FIG. 5 and FIG. 6, in this example, an elongate member 212 is fixed to an end
fitting 211 as a whole, and conducting wires 203 at a.corner are connected to both ends of
the elongate member 212, respectively. In contrast to the Example One, the elongate
member 212 in this example is formed by joining five supports 219 with different lengths. An
appropriate number of supports may be chosen to assemble an elongate member with a
desired length as required to meet the electrical clearance between the conducting wire and
the tower body. In addition, when the elongate member needs to be long, it is flexible for
assembly in a form of multi-segment supports. In this example, a reinforcing member and an
auxiliary member are also arranged at the free end of the cross arm, whose functions and
structures are the same as those in the Example One, and are not be described in detail

herein.
Example Three

The elongate member provided in the present disclosure does not limit the cross-member
structure, the material, the corner angle of the conducting wire and others, to which it is
applied. As shown in FIG. 7, in this example, the cross arm 310 on the angle tower 300 is a
line-shaped cross arm. The conducting wire 303 has a corner angle of 100 degrees, and an
angle between the conducting wire 303 at the corner and the center line of the cross arm
310 is 50 degrees. In this example, elongate members are arranged at both the inner and

outer corners.

Specifically, the cross arm 310 includes a cross arm insulator 313 and a free end away from
the tower body 301. The free end includes an end fitting 311 and an elongate member 312
connected to the end fitting 311. The elongate member 312 is a rectangular plate having an
inclination angle of 60 degrees in a vertical plane, and two angles of 70 degrees and 110
degrees relative to the center line of the cross arm 310 respectively. Since any angle
between the elongate member 312 and the center line of the cross arm 310 is greater than
the angle between the conducting wire 303 and the center line of the cross arm 310, the
cross arm 310 in this example can satisfy the electrical clearance between the conducting
wire 303 and the tower body 301.
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In this example, an end of the end fitting 311 is a sleeve bonded to the cross arm insulator
313. Another end of the end fitting 311 is a connecting plate fixed to the elongate member
312. The end fitting may include any suitable connecting member that is fixable to the
elongate member as known to those skilled in the art. Further, the conducting wire may be
connected to the elongate member by any appropriate connecting means known to those

skilled in the art, for example, by being hooked through a wire clamp.

Hereinafter, a cross arm according to another aspect of the present disclosure will be

described with an example of a tension tower.
Example Four

As shown in FIG. 8, in this example, the tension tower 400 is used for a double-circuit power
transmission line and is also used to change the line direction, so it can also be regarded as
an angle tower. The tension tower 400 as an angle tower includes a tower body 401, and six
cross arms 410 arranged on the tension tower 400 for connecting three-phase conducting
wires, respectively. An end of the cross arm 410 is connected to the tower body 401, and
another end of the cross arm 410 away from the tower body 401 is a free end for connecting
the conducting wire 403. The free end of the cross arm 410 is provided with an end
connecting member 411 and a jumper device 420. The jumper device 420 is horizontally
arranged on the end connecting member 411 for being hung with the jumper wire 402. In this
example, the arrangement of the jumper device 420 replaces the tension insulator strings
and complex fitting connection configurations associated in the prior art. The vertical
distance between the cross arms of each phase is reduced, thereby the size of the tower
head of the tension tower 400 is reduced too. The material of the tower body 401 is saved,

the structure is simplified, and the cost is reduced.

Specifically, the tower body 401 may be a lattice type iron tower, or may be a rod body, or
other forms of transmission tower structure such as a composite tower. In this example, the
jumper device 420 includes a composite post insulator 421. The composite post insulator
421 includes an inner core rod and sheds outside the core rod. The core rod is molded by
pultrusion of glass fiber impregnated with epoxy resin. The sheds are made of high

temperature vulcanized silicone rubber and molded by integral vacuum injection outside the
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core rod. Both ends of the composite post insulator 421 are glue-mounted flanges 422 for
connecting the end connecting member 411 or wire clamps, so that the jumper wires 402

can be hung up.

As shown in FIG. 8, in this example, the flange 422 at one end of the composite post
insulator 421 is connected to the end connecting member 411, for example, by means of
bolting, welding, etc. The composite post insulator 421 extends horizontally from the end
connecting member 411 in a direction away from the tower body 401, and a jumper wire 402
is directly hung to the flange 422 at the other end. The middle portion of the jumper wire 402
is hung on the composite post insulator 421. Two ends of the jumper wire 402 are connected
to the cornered conducting wires 403 on both sides of the cross arm. Therefore the

conducting wires are connected.

The conventional tension insulator string is hung at the end portion of the cross arm and is
vertically arranged between two adjacent cross arms. By contrast, the arrangement of the
composite post insulator 421 in the present disclosure can eliminate the tension insulator
string. Since the composite post insulator 421 is horizontally arranged on the end connecting
member 411, the composite post insulator 421 itself does not occupy any vertical distance
between adjacent upper and lower cross arms of different phases. In the vertical plane, the
jumper wire 402 only sags in a small radian. Therefore, there is no need to provide a large
vertical space between adjacent upper and lower cross arms, so that the upper, middle and
lower three-phase cross arms can be arranged more compactly under the condition of
satisfying the electrical performance requirements. Then the size of the tower head of the

tension tower 400 can be smaller, thus the structure is simplified and the cost is reduced.

In this example, each phase of cross arm 410 of the tension tower 400 includes a composite
post insulator 421. Obviously, there may be only one phase or two phases of cross arms 100
including the composite post insulator 421 in the tension tower 400. When the tension tower
400 is used for a single circuit transmission line or more than one transmission lines, it is
only necessary to provide a corresponding number of cross arms 410 according to actual
operating conditions. In addition, when the tension tower is a line tension tower or a terminal
tower, the same jumper device 420 may be also applied, and it only needs to arrange the

conducting wires 403 according to actual usage, which will not be described in detail herein.
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Instead of using the composite post insulator 421, the jumper device 420 may use other
forms of insulation members for connecting the jumper wire 402 as long as it can meet the

actual use requirements.

As shown in FIG. 8, an elongate member 412 is also connected to the end connecting
member 411. In the horizontal projection, the elongate member 412 extends outward from
the end connecting member 411. Two conducting wires 403 on both sides of the tower body
are respectively connected to both ends of the elongate member 412. In this example, the
elongate member 412 is arranged horizontally on the end connecting member 411 and
perpendicular to the composite post insulator 421. The angle between the elongate member
412 and the center line of the cross arm 410 is greater than the angle between the

conducting wire 403 and the center line of the cross arm 410.

In this example, the angle between the conducting wire 403 and the center line of the cross
arm 410 is 60 degrees, and the angle between the elongate member 412 and the center line
of the cross arm 410 is 90 degrees. The arrangement of the elongate member 412 is to be
equivalent to extend the virtual intersection of the two cornered conducting wires 403 on the
same side of the tower body 401.Thus the distance from the conducting wire 403 to the
tower body 401 is increased. The electrical clearance between the conducting wire 403 and
the tower body 401 is satisfied without changing the length of the cross arm 410, and the

cross arm 410 is prevented from being excessively long.

In this example, the elongate member 412 is horizontally arranged on the end connecting
member 411, so that the angle between the elongate member 412 and the center line of the
cross arm 410 can be compared directly. However, it is obviously that the elongate member
may also be not completely in the horizontal plane. The elongate member 412 may be offset
by an angle in the vertical plane, as long as in the horizontal projection, the angle between
the elongate member 412 and the center line of the cross arm 410 is greater than the angle

between the conducting wire 403 on the same side and the center line of the cross arm 410.

In this example, an end of the end connecting member 411 is a sleeve bonded to the cross
arm 410. Another end of the end connecting member 411 is a connecting plate (not shown),

which is connected and fixed to the elongate member 412. The end connecting member 411
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may include any suitable connecting member that is fixable to the elongate member 412 as
known to those skilled in the art, which will not be described in detail herein. Further, the
conducting wire 403 may be connected to the elongate member 412 by any appropriate
connecting means known to those skilled in the art, for example, by being hooked through a

wire clamp.
Example Five

As shown in FIG. 9, the tension tower 500 in this example is substantially the same as the
tension tower 400 in the Example Four, except that a jumper wire 502 is hung to a

composite post insulator 521 through a connecting fitting 530.

Specifically, as shown in FIG. 10, the flange 522 at the end of the composite post insulator
521 is provided with a connecting hole 523, through which the connecting fitting 530 is
connected. At least two wire clamps 531 are arranged on the connecting fitting 530, and the
at least two wire clamps 531 can clamp the jumper wire 502. In this example, the wire
clamps 531 and the connecting fitting 530 may adopt any suitable existing configurations, as

long as the connection can be realized, which will not be described in detail herein.

An adjusting member 532 may also be arranged between the connecting fitting 530 and the
flange 522 for adjusting the distance between the connecting fitting 530 and the composite
post insulator 521 to meet the requirements of different operating conditions. The adjusting
member 532 is strip-shaped plate, and a plurality of spaced through holes are arranged
along the longitudinal direction of the adjusting member 532. The distance between the
connecting fitting 530 and the composite post insulator 521 can be adjusted by connecting
the connecting fitting 530 to different through holes on the adjusting member 532. Of course,
the adjusting member 532 may take other forms. For example, an end portion of one of the
adjusting member 532 and the connecting fitting 530 may be provided with a threaded rod,
and the other end portion may be provided with a thread cooperated with the threaded rod.
The threaded rod may be screwed on the thread and the screwing length may be adjusted,
so that the distance between the connecting fitting and the composite post insulator can be

adjusted by screwing the threaded rod on the thread by different lengths.
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Example Six

As shown in FIG. 11 and FIG. 12, in this example, the tension tower 600 in this example is
substantially the same as the tension tower 400 in the Example Four, except that the cross
arm 610 is a V-shaped composite cross arm. The opening of the V-shaped composite cross
arm is connected to the tower body 601, and the V-shaped composite cross arm includes an
end connecting member 611, elongate members 612 and a jumper device 620 at the vertex
of the V-shape. The elongate members 612 are respectively arranged on both sides of the
end connecting member 611, and the jumper device 620 is horizontally arranged on the end

connecting member 611.

The cross arm 610 includes two composite cross arm insulators 613. Each composite cross
arm insulator 613 includes an insulating tube 614 and silicone rubber sheds 615 outside the
insulating tube 614. The insulating tube 614 may be filled with insulating gas such as SF86, or
may be filled with polyurethane foam. The two composite cross arm insulators 613 are

fixedly connected together at the vertex of the V-shape by the end connecting member 611.

Two elongate members 612 are arranged on both sides of the end connecting member 611
respectively, and the two conducting wires 603 at the corner are respectively hung on the
two elongate members 612. In this example, the angle between the conducting wire 603 and
the center line of the cross arm 610 is 50 degrees, and the angle between the elongate
member 612 and the center line of the cross arm 610 is 70 degrees. The arrangement of the
elongate member 612 is equivalent to extend the virtual intersection of the two cornered
conducting wires 603 on the same side of the tower body 601, so that the distance from the
conducting wire 603 connected to the cross arm 610 hung by the elongate member 611 to
the tower body 601 is increased. The cross arm 610 is prevented from being excessively

long under the condition of satisfying the electrical insulation distance requirements.

In addition, two reinforcing members are arranged at the free end of the cross arm 610. The
two reinforcing members include inclined members 616 and auxiliary members 617. The
inclined member 616 and the elongate member 612 form a V-shaped structure. That is, the
end portions of the inclined member 616 and the elongate member 612 are fixed to a

connecting plate 618 to form a V-shaped apex. The other end of the inclined member 616 is
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fixed to the end connecting member 611. The arrangement of the inclined member 616
enhances the rigidity and strength of the elongate member 612. The auxiliary member 617 is
connected to the inclined member 616 and the elongate member 612, thus the V-shaped
structure formed by the inclined member 616 and the elongate member 612 is strengthened,

i.e., to further enhance rigidity and strength of the elongate member 612.

Due to the use of the elongate member 612, the cross arm 610 is prevented from being
excessively long, so that the tension tower 600 provided with the cross arm 610 can avoid
the situation that the requirement on the electrical clearance between the conducting wire
603 and the tension tower 600 is unsatisfied. The tension tower is light and the line corridor
is narrow. Besides, the number of cornered conducting wires 603 may be any appropriate

number, and the cornered conducting wires 603 may also be bundled conducting wires.

It will be understood by those skilled in the art that the cross arms in the angle towers
described in Examples One to Three can be applied to the tension towers, and similarly, the
cross arms in the tension towers described in Examples Three to Six can also be applied to

the angle towers.

The above-described embodiments represent only several embodiments of the present
disclosure, and the description of which is more specific and detailed. But it is not to be
construed as limiting the scope of the present patent. It should be noted that, for those of
ordinary skill in the art, several modifications and improvements can be made without
departing from the concept of the present disclosure, which may fall within the scope of
protection of the present disclosure as well. Therefore, the scope of the disclosure is to be

determined by the appended claims.
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WHAT IS CLAIMED IS:

1. A cross arm, applied to an angle tower comprising a tower body, an end of said cross
arm being connected to said tower body, another end of said cross arm away from said

tower body being a free end for connecting a conducting wire, wherein:

said free end comprises an end connecting member and an elongate member fixed
to said end connecting member, said elongate member is set in at least one

of in a horizontal plane and offset by a first angle in a vertical plane;

in a horizontal projection, said elongate member extends outward from said end

connecting member;

said conducting wire is connected to said elongate member; and

a second angle between said elongate member and a center line of said cross arm
is greater than a third angle between said conducting wire and said center line

of said cross arm.

2. The cross arm according to claim 1, wherein said elongate member is arranged on both

sides of said end connecting member.

3. The cross arm according to claim 1, wherein one said elongate member is arranged on
said end connecting member, and two conducting wires at a corner are connected to both

ends of said elongate member respectively.

4. The cross arm according to claim 1, wherein said elongate member is joined by a

plurality of segments of supports.

5. The cross arm according to claim 1, wherein at least one reinforcing member is

arranged on said elongate member.

6. The cross arm according to claim 5, wherein said at least one reinforcing member is

connected to said elongate member and said end connecting member.
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7. The cross arm according to claim 5, wherein at least one auxiliary member is arranged
between said reinforcing member and said elongate member, and said auxiliary member is

connected to said reinforcing member and said elongate member.

8. The cross arm according to claim 1, wherein said elongate member is arranged at an

outer corner of said angle tower.

9. The cross arm according to claim 1, wherein said cross arm is a composite cross arm.

10. An angle tower, comprising a tower body, wherein said angle tower further comprises

said cross arm according to any one of claims 1 to 9.

11. A cross arm, applied to a tension tower comprising a tower body, an end of said cross
arm being connected to said tower body, and another end of said cross arm away from the
tower body being a free end for connecting a conducting wire, wherein said free end is
provided with an end connecting member, and a jumper device horizontally arranged on
said end connecting member and configured to be hung with a jumper wire; said tension

tower is an angle tower;

said end connecting member is further connected to an elongate member, said
elongate member is set in at least one of in a horizontal plane and offset by a

first angle in a vertical plane;

in a horizontal projection, said elongate member extends outward from said end

connecting member; and

said conducting wire is connected to said elongate member; and

a second angle between said elongate member and a center line of said cross arm
is greater than a third angle between said conducting wire and said center line

of said cross arm.

12. The cross arm according to claim 11, wherein said jumper device is a composite post
insulator, an end of said composite post insulator is connected to said end connecting

member, and another end of said composite post insulator is hung with said jumper wire.
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13. The cross arm according to claim 12, wherein said composite post insulator is hung

with said jumper wire by a connecting fitting.

14. The cross arm according to claim 11, wherein said elongate member is arranged on

both sides of said end connecting member.

15. The cross arm according to claim 11, wherein one said elongate member is arranged
on said end connecting member, and two conducting wires on both sides of said tower

body are respectively connected to both ends of said elongate member.

16. The cross arm according to claim 11, wherein at least one reinforcing member is

arranged on said elongate member.

17. The cross arm according to claim 16, wherein said at least one reinforcing member is

connected to said elongate member and said end connecting member.

18. The cross arm according to claim 11, wherein said cross arm is a composite cross

arm.

19. A tension tower comprising a tower body, wherein said tension tower further comprises

said cross arm according to any one of claims 11 to 18.
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