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(54) WIDE-ANGLE RADIATION LEAKY COAXIAL CABLE

(57) The present disclosure provides a wide-angle
radiating leaky cable, from inner side to outer side, in-
cluding an inner conductive body, an insulating layer, an
outer conductive body, and an outer protective casing.
A plurality of sections of slots are defined on wall of the
outer conductive body, the sections of slots are equally
spaced apart from each other. Each section of slots is
composed of a plurality of slot modules. Each slot module
includes a plurality of slot units independent from each
other. The wide-angle radiating leaky cable of the present
disclosure obtains wide-angle radiating through a distrib-

uted leakage mode. By including a plurality of independ-
ent slot units in each slot module, the problems of a small
slot, a weak intensity of low-frequency radiation, and a
narrow radial radiation angle at high frequency resulted
from a high-frequency signal coverage, can be over-
come. The slot unit of a specific design can reduce
high-frequency attenuation, so that the leaky cable can
be compatible with low-frequency coupling and high-fre-
quency attenuation, has a good signal combining ability,
and greatly reduce the cost of indoor signal coverage.
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Description

FIELD

[0001] The subject matter herein generally relates to
the field of cables, and more particularly, to a wide-angle
radiating leaky cable.

BACKGROUND

[0002] This section is intended to provide background
or context for the embodiments of the present disclosure
set forth in the claims. Descriptions related herein are
not admitted to be prior art by being included in this sec-
tion.
[0003] Leaky cables have both a signal transmission
function and an antenna radiation function. The leaky
cable can wirelessly communicate with external space
through slots defined at the outer conductive body. The
leaky cable has the advantages of uniform signal cover-
age and easy installation. Thus, the leaky cable is widely
used in wireless communication systems installed in nar-
row spaces such as tunnels, mines, subways, adits, and
also high-speed trains and indoor buildings, and has a
very broad development prospect. When covered by
wireless network, because the indoor environment is
complicated, a larger radial radiation angle of the leaky
cable is needed to eliminate the signal dead zones to
obtain a uniform signal coverage.
[0004] With the development and frequently use of
communication technology, to meet the requirement of
high-frequency signals, the slot size of the leaky cable
becomes smaller. Therefore, the radial radiation range
of the leaky cable at high frequency also becomes small-
er, thus the leaky cable cannot meet the requirement of
indoor wide-angle coverage by eliminating the signal
dead zones. At the same time, when the frequency band
becomes wider, the existing slot becomes incompatible
with low-frequency coupling and high-frequency attenu-
ation. Thus, the cost of indoor signal coverage is in-
creased.

SUMMARY

[0005] What is needed, is a wide-angle radiating leaky
cable which has a wide radial radiation angle of 170 de-
grees or more, small coupling loss, good compatibility
with high frequency and low frequency, large radial signal
coverage, and high uniformity.
[0006] The present disclosure provides a wide-angle
radiating leaky cable, from inner side to outer side, in-
cluding an inner conductive body, an insulating layer, an
outer conductive body, and an outer protective casing.
A plurality of sections of slots are defined on wall of the
outer conductive body, the sections of slots are equally
spaced apart from each other. Each section of slots is
composed of a plurality of slot modules. Each slot module
includes a plurality of slot units independent from each

other.
[0007] Furthermore, each slot unit 8 has a length of 1
to 200 mm, and a width of 0.1 to 10 mm.
[0008] Furthermore, the slot units perpendicularly or
obliquely intersect with axial direction of the outer con-
ductive body.
[0009] Furthermore, a radial radiation angle of each
slot module is between 170 degrees and 360 degrees.
[0010] Furthermore, the slot units of each slot module
are spaced apart from and do not communicate with each
other, a distance between two adjacent end portions of
two adjacent slot units on a unfolded wall of the outer
conductor is between 0.5 mm to 50 mm.
[0011] Furthermore, each section of slots includes at
least one slot module, the slot modules are arranged
along axial direction of the outer conductive body.
[0012] Furthermore, a distance between adjacent slot
modules of a same section of slots along the axial direc-
tion is 1 mm to 1200 mm.
[0013] Furthermore, directions of adjacent slot mod-
ules of the same section of slots are identical to or differ-
ent from each other.
[0014] Furthermore, the sections of slots are spaced
apart from each other by a same distance along axial
direction of the outer conductive body, and the distance
is between 5 mm to 2000 mm.
[0015] Furthermore, each slot unit is rectangular, L-
shaped, U-shaped, triangular, T-shaped, E-shaped, or
other varied structure.
[0016] Furthermore, end portion of each slot unit in-
cludes a chamfer which has a chamfer radius of 0 mm
to 5 mm.
[0017] Compared to the prior art, the wide-angle radi-
ating leaky cable of the present disclosure includes an
inner conductive body, an insulating layer, an outer con-
ductive body, and an outer protective casing from the
inside to the outside. A plurality of sections of slots are
defined on the wall of the outer conductive body, which
are equally spaced apart from each other and consist of
a plurality of slot modules. Each slot module includes a
plurality of slot units which are independent from each
other. The wide-angle radiating leaky cable of the present
disclosure obtains wide-angle radiating through a distrib-
uted leakage mode. By including a plurality of independ-
ent slot units in each slot module, the problems of a small
slot, a weak intensity of low-frequency radiation, and a
narrow radial radiation angle at high frequency resulted
from high-frequency signal coverage, can be overcome.
The slot unit of a specific design can reduce high-fre-
quency attenuation, so that the leaky cable can be com-
patible with low-frequency coupling and high-frequency
attenuation, has a good signal combining ability, and
greatly reduce the cost of indoor signal coverage.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] In order to illustrate the embodiments of the
present disclosure, descriptions are provided to illustrate

1 2 



EP 3 890 114 A1

3

5

10

15

20

25

30

35

40

45

50

55

the embodiments.

FIG. 1 is a diagrammatic view of a first embodiment
of a wide-angle radiating leaky cable according to
present disclosure.

FIG. 2 is a diagrammatic view of a second embodi-
ment of an outer conductive body of FIG. 1.

FIG. 3 is a diagrammatic view of a third embodiment
of an outer conductive body of FIG. 1.

FIG. 4 is a diagrammatic view of a fourth embodiment
of an outer conductive body of FIG. 1.

[0019] In the drawings, the numbers indicate: 1-inner
conductive body, 2-insulating layer, 3-outer conductive
body, 7-slot module, 8-slot unit, 4-outer protective casing.

DETAILED DESCRIPTION

[0020] Implementations of the disclosure will now be
described, by way of embodiments only, with reference
to the drawing. The embodiments shown and described
above are only examples. It should be noted that the
features in the embodiments of the present disclosure
may be combined with each other without conflict.
[0021] The embodiments shown and described above
are only examples. The disclosure is illustrative only, and
changes may be made in the detail within the principles
of the present disclosure, up to and including the full ex-
tent established by the broad general meaning of the
terms used in the claims. It will, therefore, be appreciated
that the embodiments described above may be modified
within the scope of the claims.
[0022] Unless otherwise defined, all technical and sci-
entific terms used herein have the same meaning as com-
monly understood by one of ordinary skill in the art. The
terminologies used in the description of the present dis-
closure are for describing the embodiments, and are not
intended to limit the embodiments of the present disclo-
sure.
[0023] Referring to FIG. 1, a wide-angle radiating leaky
cable of the present disclosure, from inner side to outer
side, includes:
[0024] An inner conductive body 1. The inner conduc-
tive body 1 can be a copper conductor, an aluminum
conductor, an electroplated-copper-cladding aluminum
conductor, an electroplated-copper-cladding copper
conductor, a copper-cladding aluminum conductor, a
copper-cladding copper conductor, or a copper-cladding
steel conductor. In one embodiment, the inner conductive
body 1 can be formed by longitudinally welding a copper
strap into a copper tube and embossing spiral wrinkles
on the copper tube. In one embodiment, its cross section
is circular.
[0025] An insulating layer 2 as a cladding on outer side
of the inner conductive body 1. In one embodiment, the

insulating layer 2 can be made of foamed polyethylene,
polytetrafluoroethylene (PTFE), or fluorinated ethylene
propylene (FEP, also known as perfluoroethylene pro-
pylene copolymer).
[0026] An outer conductive body 3 defining a plurality
of sections of slots on the wall of the outer conductive
body 3. The sections of slots are equally spaced apart
from each other. Each section of slots is composed of a
plurality of slot modules 7. Each slot module 7 includes
a plurality of single slot units 8. The slot units 8 are inde-
pendent from each other, and can be separated from or
communicate with each other.
[0027] Referring to FIG. 1, in a first embodiment, the
sections of slots are arranged in an array on the wall of
the circular outer conductive body 3 along the axial di-
rection of the outer conductive body 3. The slot modules
7 of each section of slots have a same direction, and
obliquely intersect with the axial direction of the outer
conductive body 3. Each slot module 7 includes two slot
units 8 positioned at two cross-sectional plates which are
spaced apart and parallel to each other. Each slot unit 8
is rectangular. When the slot modules 7 are projected on
the longitudinal cross-sectional plane passing through
the center axis, the end portions of the slot units 8 of a
same slot module 7, which are adjacent to each other,
have a chamfering radius of 0.2 mm, and other end por-
tions, which are far away from each other, have a cham-
fering radius of 1.5 mm. Each slot unit 8 has a length of
18 mm and a width of 3 mm. The angle between each
slot unit 8 and the axial direction is 45 degrees. The min-
imum distance between two slot units 8 is 3mm. In this
embodiment, the leaky cable has a radial radiation angle
of 180 degrees, and is compatible with performance at
80 to 3600 MHz.
[0028] Referring to FIG. 2, in a second embodiment,
the sections of slots are defined in an array on the wall
of the circular outer conductive body 3 along the axial
direction of the outer conductive body 3 as shown in the
figure. The slot modules 7 of the basics group of slots
are arranged resembling the shaped of a Chinese char-
acter "eight". The sections of slots at each of the left side
and right side include four slot modules 7. Each slot mod-
ule 7 includes two slot units 8 spaced apart from each
other. Each slot unit 8 is rectangular. When the slot mod-
ules 7 are projected on the longitudinal cross-sectional
plane passing center axis, the end portions of the slot
units 8 of a same slot module 7, which are adjacent to
each other, have a chamfer radius of 0.1 mm, and other
end portions, which are far away from each other, have
a chamfer radius of 1 mm. Each slot unit 8 has a length
of 15 mm and a width of 2 mm. For each slot module 7
of the sections of slots on the left side, the minimum dis-
tance between two adjacent slot units 8 is 2mm, the angle
between the upper slot units 8 of the slot module 7 and
the axial direction is 55 degrees, the angle between the
lower slot units 8 of the slot module 7 and the axial di-
rection is 35 degrees, each two adjacent slot modules 7
has a same distance therebetween along the axis direc-
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tion, which is 27mm. For each slot module 7 of the section
of slots on the right side, the minimum distance between
two adjacent slot units 8 is 4 mm, the angle between the
upper slot unit 8 of the slot module 7 and the axial direc-
tion is 110 degrees, the angle between the lower slot unit
8 of the slot module 7 and the axial direction is 125 de-
grees, each two adjacent slot modules 7 has a same
distance therebetween along the axis direction, which is
27mm. The distance between one slot module 7 adjacent
to the right side of the section of slots and one slot module
7 adjacent to the left side of the section of slots along the
axial direction is 50 mm. In this embodiment, the leaky
cable has a radial radiation angle of 200 degrees, and is
compatible with performance at 80 to 3800 MHz.
[0029] Referring to FIG. 3, in a third embodiment, the
sections of slots are defined in an array at the wall of the
circular outer conductive body 3 along the axial direction
of the outer conductive body 3 as shown in the figure.
The slot modules 7 of the sections of slots are arranged
resembling the shaped of a Chinese character "eight".
Each section of slots at each side includes three slot mod-
ules 7. Each slot module 7 includes three slot units 8
positioned on a same cross-sectional plane. Each slot
unit 8 is rectangular. When the slot modules 7 are pro-
jected on the longitudinal cross-sectional plane passing
through the center axis, the end portions of the slot units
8 of a same slot module 7 have a chamfer radius of 0
mm. The center slot unit 8 of each slot module 7 has a
length of 8 mm. Both the upper slot unit 8 and the lower
slot unit 8 of each slot module 7 have a length of 5 mm
and a width of 2 mm. For the three slot module 7 of the
section of slots on the left side, the two adjacent slot units
8 has a same minimum distance, which is 2mm, the angle
between the slot units 8 and the axial direction is 40 de-
grees, each two adjacent slot modules 7 has a same
distance therebetween along the axis direction, which is
20mm. For the three slot module 7 of the sections of slots
on the right side, two adjacent slot units 8 has a same
minimum distance, which is 2 mm, the angle between
the slot units 8 and the axial direction is 140 degrees,
each two adjacent slot modules 7 has a same distance
therebetween along the axis direction, which is 20 mm.
The distance between one slot module 7 adjacent to the
right side of the section of slots and one slot module 7
adjacent to the left side of the section of slots along the
axial direction is 45 mm. In this embodiment, the leaky
cable has a radial radiation angle of 220 degrees, and is
compatible with performance at 80 to 6000 MHz.
[0030] Referring to FIG. 4, in a fourth embodiment, the
sections of slots are arranged in an array on the unfolded
wall of the circular outer conductive body 3. The slot mod-
ules 7 of each section of slots has a direction perpendic-
ular to the axial direction of the outer conductive body 3.
Each slot module 7 includes two slot units 8 positioned
on a same cross-sectional plane. Each slot unit 8 is rec-
tangular. When the slot modules 7 are projected on the
longitudinal cross-sectional plane passing through the
center axis, the end portions of each slot unit have a

chamfer radius of 0.3 mm. Each slot unit 8 has a length
of 8 mm and a width of 3 mm. Each two adjacent slot
units 8 has a same minimum distance, which is 1 mm.
The distances between each two adjacent slot modules
7, from left to right along the axial direction, are 28 mm,
11 mm, 19 mm, 11 mm, 19 mm, 11 mm, and 28 m. In
this embodiment, the leaky cable has a radial radiation
angle of 185 degrees, and is compatible with perform-
ance at 80 to 6000 MHz.
[0031] In other embodiments, the number of the slot
module(s) 7 of each section of slots may be one or more,
and is not limited to the embodiment. In other embodi-
ments, each slot unit 8 has a length of 1 to 200 mm, and
a width of 0.1 to 10 mm, which are not limited to the
embodiment. The minimum distance between each two
adjacent slit units 8 on the unfolded wall of the outer con-
ductive body is 0.5 to 50 mm, and is not limited to the
embodiment. Each slot unit 8 may be rectangular, L-
shaped, U-shaped, triangular, T-shaped, E-shaped, or
other varied structure. In other embodiment, the angle of
each slot unit 8 obliquely intersect with the outer conduc-
tive body 3 is not limited to the embodiment. In other
embodiments, the directions of the slot modules 7 of the
same section of slots, and the distances therebetween,
can be partially identical, totally identical, or completely
different from each other, and are not limited to the em-
bodiment. In other embodiments, the distance between
adjacent slot modules 7 of the same section of slots along
the axial direction is 1 mm to 1200 mm, and is not limited
to the embodiment. In other embodiments, the slot mod-
ules 7 of the same section of slots can have a same
direction, different directions, or can also intersect on dif-
ferent planes. In other embodiments, the directions of
the slot units 8 of the same slot module 7 can be partially
the identical, totally identical, or completely different from
each other. The micro angular offset caused by machin-
ing error belongs to a normal system error, which is within
the principles of the present disclosure.
[0032] In the embodiment, the sections of slots shown
in FIGS. 1 to 4 are defined as a basic unit of the slots
defined on the outer conductive body. In practical use, a
plurality of such basic units are arranged on the outer
conductive body to achieve functional requirements. In
the embodiment, the distance between the adjacent ba-
sic units may be 210 mm, 262 mm, etc. It can be under-
stood that the distance may be varied from 5 mm to 2000
mm, depending on the number of the slot modules 7 and
the slot units 8 included therein. To satisfy the require-
ments of the performance design, the variation is not lim-
ited to the embodiment. Based on the combination design
of the slot modules 7 and the slot units 8, the radial ra-
diation angle can be increased between 170 degrees and
360 degrees, and is not limited to the embodiment.
[0033] An outer protective casing 4 coated on the outer
layer of the outer conductive body 3. The outer protective
casing 4 is made of polyethylene or flame retardant poly-
olefin. In the embodiment, its cross section may be cir-
cular, semi-circular, rectangular, fan-shaped, or other
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varied structure thereof.
[0034] In summary, the wide-angle radiating leaky ca-
ble of the present disclosure obtains wide-angle radiating
through a distributed leakage mode. The wide-angle ra-
diating leaky cable has a radial radiation angle which
reaches 170 degrees or more, and is compatible with low
frequency coupling and high frequency attenuation.
Thus, the wide-angle radiating leaky cable is suitable for
long-distance transmission and signal coverage of mi-
crowave signals, has a good signal combination capa-
bility, and can greatly reduce the cost of indoor signal
coverage.
[0035] The embodiments shown and described above
are only examples. The disclosure is illustrative only, and
changes may be made in the detail within the principles
of the present disclosure, up to and including the full ex-
tent established by the broad general meaning of the
terms used in the claims. It will, therefore, be appreciated
that the embodiments described above may be modified
within the scope of the claims.

Claims

1. A wide-angle radiating leaky cable, from inner side
to outer side, comprising an inner conductive body
(1), an insulating layer (2), an outer conductive body
(3), and an outer protective casing (4), wherein, a
plurality of sections of slots are defined on wall of
the outer conductive body (3), the sections of slots
are equally spaced apart from each other, each sec-
tion of slots is composed of a plurality of slot modules
(7), each slot module (7) comprises a plurality of slot
units (8) independent from each other.

2. The wide-angle radiating leaky cable of claim 1,
wherein each slot unit (8) has a length of 1 to 200
mm, and a width of 0.1 to 10 mm.

3. The wide-angle radiating leaky cable of claim 1,
wherein the slot units (8) perpendicularly or obliquely
intersect with axial direction of the outer conductive
body (3).

4. The wide-angle radiating leaky cable of claim 1,
wherein a radial radiation angle of each slot module
(7) is between 170 degrees and 360 degrees.

5. The wide-angle radiating leaky cable of claim 1,
wherein the slot units (8) of each slot module (7) are
spaced apart from and do not communicate with
each other, a distance between two adjacent end
portions of two adjacent slot units (8) on a unfolded
wall of the outer conductor (3) is between 0.5 mm to
50 mm.

6. The wide-angle radiating leaky cable of claim 1,
wherein each section of slots includes at least one

slot module (7), the slot modules (7) are arranged
along axial direction of the outer conductive body (3).

7. The wide-angle radiating leaky cable of claim 6,
wherein a distance between adjacent slot modules
(7) of a same section of slots along the axial direction
is 1 mm to 1200 mm.

8. The wide-angle radiating leaky cable of claim 6,
wherein directions of adjacent slot modules (7) of
the same section of slots are identical to or different
from each other.

9. The wide-angle radiating leaky cable of claim 1,
wherein the sections of slots are spaced apart from
each other by a same distance along axial direction
of the outer conductive body (3), and the distance is
between 5 mm to 2000 mm.

10. The wide-angle radiating leaky cable of claim 1,
wherein each slot unit (8) is rectangular, L-shaped,
U-shaped, triangular, T-shaped, E-shaped, or other
varied structure.

11. The wide-angle radiating leaky cable of claim 1,
wherein end portion of each slot unit (8) includes a
chamfer which has a chamfer radius of 0 mm to 5
mm.
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