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(57) Abstract: A rotating structure for a laser radar comprises a stator (4), a motor winding (2), a rotor pressing cover (6),
a rotor (1), and bearings (3). Herein, the stator (4) drives the rotor (1) to rotate after being energized, thereby driving a
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transmission structure. In this way, the present invention ensures stability of the rotating shaft, improves shock resistance
of the rotating structure, and prevents mutual interference of signal transmission systems.
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Rotating Structure for Laser Radar

Technical Field
The present utility model relates to the field of rotating structures and particularly to a
rotating structure for use on a laser radar.

Background Art

With the rapid development of the field of intelligent radar technology, the field of
application of radar has gradually widened, and rotary radar has become been increasingly
valued by various industries due to its convenience. Rotating radar structures come in many
styles, but there are still many problems.

At present, laser rangefinder radars are mostly divided into two upper and lower parts, with
the lower part being the rotary base and the upper part being the laser transceiver assembly that is
driven to rotate. The rotating base of the laser rangefinder radar is typically a single solid shaft
structure with smaller diameter due to the limitations in signal transmission and power supply.
However, since the upper part of the laser transceiver assembly weighs at least 600 g, this
small-diameter uniaxial design is easily damaged by external force vibration with the high-speed
rotation of the radar, thereby affecting the normal use of the laser rangefinder radar.

Summary of the Utility Model

In order to solve the above problems, a rotating structure for a laser radar employs a design
based on a hollow shaft having a large diameter, and portions of the rotary system’s stator and
rotor form a shaft system, thus leaving enough space in the middle to accommodate a signal
transmission structure and an electrical power transmission structure. This ensures stability of
the rotating shaft, improves shock resistance of the rotating structure, and prevents mutual
interference of signal transmission systems.

In particular, the present utility model provides a rotating structure of a laser radar, which
is characterized in that it comprises a stator. The stator comprises a stator base and a stator body,
with stator body being ring-shaped and configured at the center of the stator body [sic: base].
There is a motor coil, and the motor coil is configured on the outer side of the stator body. There
is a rotor gland, and the rotor gland is ring-shaped. The rotor gland is firmly mounted on the
inner side of the rotor body. There is a rotor, and the rotor has a cylindrical shape. The center of
the end surface of the rotor is configured with a rotor mounting module. The rotor mounting
module is firmly connected to the rotor gland so that the rotor is firmly connected to the stator.
There are also bearings, and the bearings are mounted between the rotor [sic: stator] and the rotor
mounting module, supporting the rotation of the rotor. After electrical power is applied to the
stator, the stator drives the rotor to rotate, thereby driving the rotation of the laser radar assembly
mounted on the upper part of the rotor.
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Preferably, the rotating structure further comprises a first bearing and a second bearing.
The inner side of stator body is configured with an annular bulge facing a central shaft. The first
bearing is configured on the upper portion of the annular bulge, and second bearing is configured
on the lower portion of the annular bulge and the upper portion of the rotor gland.

Preferably, the rotating structure further comprises an electrical power transmission unit
configured on the inner side of the stator body used for supplying electrical power to the rotating
structure as well as a signal transmission unit used for enabling the conversion of signals.

Preferably, the electrical power transmission unit comprises a first coupling coil and a
second coupling coil, wherein the first coupling coil is cylindrical and is configured on the inner
side of the stator body, while second coupling coil is configured on the stator base.

Preferably, the first coupling coil is configured with a through hole in the center, and the
signal transmission unit is configured inside the through hole.

Preferably, at least one hollowed-out heat dissipation hole is configured on the end face of
the rotor.

Preferably, mounting holes are also configured on the end face of the rotor, used for
mounting the laser radar assembly.

Preferably, a stator [sic: rotor] mounting module is a hollow cylindrical structure having a
diameter greater than or equal to the diameter of first coupling coil and less than or equal to the
diameter of bearing. The first coupling coil is located on the inner side of the rotor mounting
module after installation.

Preferably, the rotor mounting module is configured with external threads.
Correspondingly, the inner side of the rotor gland is configured with internal threads. During
installation, the rotor mounting module is screwed into the rotor gland and firmly connected with
1t.

Preferably, a heat dissipation module is configured on the end face of the rotor, and the
heat dissipation module is a fan structure formed through the thinning of the end face of the
rotor.
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Compared with the prior art, the technical advantages of the present utility model are as

follows:

1)

2)

3)

In the present utility model, the stator, rotor, and bearing parts of the rotary system are
integrated into a shaft system, which prevents the interference of magnetic force between
the rotor and stator during installation, simplifies the installation step, and improves the
accuracy of installation.

The present utility model installs the signal transmission structure and the electrical
power transmission structure on the inner side of the shaft system integrated with stator,
rotor, and bearing parts to prevent interference with the power transmission. When the
radar is operated at high speed, it can ensure the smoothness of the rotating shaft while
having high impact resistance.

The present utility model configures the rotor as an outer casing structure, which encases
the stator and bearing and their internal signal transmission and electrical power
transmission structures and increases the electromagnetic immunity of the rotating
structure.

Explanations of Attached Drawings

Fig. 1 is a structural diagram of a laser radar rotating structure consistent with a preferred
example of the present utility model.

Fig. 2 is a longitudinal cross-sectional view of the rotating structure of Fig. 1.
Fig. 3 is a structural diagram of the rotating structure of Fig. 1 without a rotor installed.

Fig. 4 is a structural diagram of the bearings and rotor gland of the rotating structure of Fig.
1.

Fig. 5 is a structural diagram of a rotor in the rotating structure of Fig. 1.
Drawing reference numbers:

1- rotor, 11-rotor mounting module, 12-heat dissipation hole, 13-mounting hole
2- motor coil

3- bearing

4- stator, 41-stator body, 42-stator base

5- first coupling coil, 51-through hole

6- rotor gland

Description of Embodiments

The advantages of the present utility model are described in detail below making use of the

attached drawings and specific examples.

Hesai Exhibit 1007, page 6



WO 2018/201567 PCT/CN2017/088546

Referring to Figs. 1 and 2, Fig. 1 shows a structural diagram of a rotating structure
consistent with a preferred example of the present utility model and a longitudinal view thereof.
It can be seen from Figs. 1 and 2 that the rotating structure provided in this example mainly
includes the stator (4), the motor coil (2), the rotor gland (6), and the bearings (3). The specific
locations and interconnections are as follows:

— Stator (4)

The stator comprises a stator base (42) and a stator body (41). The stator base (42) is
cylindrical, and stator body (41) is ring-shaped. The stator body (41) is configured at the center
of stator base (42) and maintains a concentric coaxial configuration with the stator base (42).

— Motor coil (2)

The motor coil (2) is configured on the outer side of stator body (41) and is also arranged
concentrically and coaxially with the stator body and the stator base.

— Rotor gland (6)

The rotor gland (6) is also ring-shaped, and rotor gland (6) can be firmly mounted on the
inner side of the stator body (41) using the method of flanged edges, etc., with the outer diameter
of the rotor gland (6) equal to or slightly smaller than the inner diameter of the stator body (41).

— Rotor (1)

The rotor (1) is in the shape of a cylinder. The central position of the end face of rotor (1) is
configured with a rotor mounting module (11), which is firmly connected with rotor gland (6), so
that rotor (1) is firmly connected with the stator (4). In this example, after rotor (1) is installed on
the stator (4), the stator (4) encloses the motor coil (2) and the stator body (41) inside, thereby
achieving the effect of electromagnetic shielding.

— Bearings (3)

The bearings (3) are mounted between the rotor (1) and the rotor mounting module (11) for
supporting the rotation of the rotor (1).

In the rotating structure of the present utility model, when the stator (4) is connected to
electrical power, the stator (4) first drives the rotor (1) to rotate, thereby using the rotor (1) to
drive a laser radar assembly mounted on the upper part of the rotor (1) to rotate.

In view of the aforementioned configuration, the stator, rotor, and bearing parts of the
rotary system are integrated into a shaft system in this example, which prevents the interference
of magnetic force between the rotor and the stator during installation, simplifies the installation
step, and improves the installation accuracy. At the same time, the cylindrical rotor structure is
used in this example to encase the stator body, motor coil, bearings, and other structures inside,
and the outer cover formed by the rotor increases the electromagnetic immunity of the rotating
structure.
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Further referring to Fig. 2, in this example, preferably the rotating structure comprises two
bearings, a first bearing and a second bearing (not marked), while the inner side of stator body is
configured with an annular bulge facing the central shaft such that first bearing is configured on
the upper portion of the annular bulge, and second bearing is configured on the lower portion of
the annular bulge and the upper portion of the rotor gland.

Referring further to Fig. 3, which is a structural diagram of the rotating structure of Fig. 1
when the rotor is not installed, it can be seen from the diagram that in this example, the rotating
structure further includes an electrical power transmission unit (not marked) configured on the
inner side of stator body (41) as well as a signal transmission unit (not marked). The electrical
power transmission unit may provide electrical power to the rotating structure to initiate the
rotating structure’s operation, while the signal transmission unit may enable signal conversion,
such as converting the signal received by the radar into an optical signal and passing it to the
main board in the chassis. In view of the aforementioned configuration, compared with the
external configuration in the prior art, this example effectively prevents the mutual interference
of electrical power transmission and signal transmission in the system.

In particular, referring to Figs. 2 and 3, it can be seen that electrical power transmission
unit includes a first coupling coil (5) and a second coupling coil (not marked), wherein first
coupling coil (5) is cylindrical and is configured on the inner side of the stator body (41) and
coaxial with the stator body (41), while second coupling coil is configured on the stator base (42).
After the installation of the rotating structure is complete, a gap is maintained between the first
and second coupling coils, thereby enabling the provision of electrical power to the rotating
structure through the base to drive the rotating structure to operate in the situation of being
cable-free. The above design uses the built-in coupling coil configuration instead of the external
wire configuration. On the one hand, it avoids the safety hazards caused by various complex
wires intersecting each other, and on the other hand, simplifies the installation process.

Furthermore, referring to Fig. 4, which is a structural diagram of the bearings and rotor
gland of the rotating structure in Fig. 1, it can be seen from the diagram that in this example, a
through hole (51) is configured in the center of first coupling coil (5), and signal transmission
unit is configured in through hole, which further saves the space of the external signal
transmission unit while preventing interference between various transmission units or cables.

Hesai Exhibit 1007, page 8



WO 2018/201567 PCT/CN2017/088546

In addition, referring to Fig. 1, preferably, where at least one hollowed-out heat dissipation
hole (12) is configured on the end face of the rotor (1), the heat generated during the operation of
the rotating structure inside it can be released in time, increasing the operating life of the rotating
structure.

Referring to Fig. 1, preferably, mounting holes (13) are also configured on the end face of
the rotor (1) for mounting the laser radar assembly, so that when the rotor (1) is running, the laser
radar assembly can be driven coaxially and at the same speed, and the stability of the laser radar
assembly operation can be improved.

Referring to Fig. 5, preferably, Fig. 5 is a structural diagram of the rotor of the rotating
structure in this example. It can be seen from the diagram that the mounting module (11) of the
stator [sic: rotor] (1) is a hollow cylindrical structure with a diameter greater than or equal to the
diameter of first coupling coil (5) and less than or equal to the diameter of bearing (3). In addition,
it can also be seen from Fig. 4 that external threads are configured on the mounting module (11)
of the stator [sic: rotor] (1), and correspondingly, internal threads are configured on rotor gland
(6). During installation, rotor (1) is screwed into the rotor gland (6) and firmly connected with it.
Thus, the tightness of the connection between the rotor and the stator is further guaranteed.

Referring to Fig. 1, a heat dissipation module is configured on the end face of the rotor (1),
and the heat dissipation module is a fan structure (not marked) formed through the thinning of
the end face of rotor. In view of the above configuration, the contact area of the rotor (1) with the
upper rotating assembly may be reduced, thereby forming a heat dissipation passage and
improving the heat dissipation efficiency of the internal rotating structure.

In summary, the present utility model adopts the design of a hollow shaft system with a
large diameter at the bottom. The stator and rotor portion of the rotary system are made into a
shaft system, and there is sufficient space in the middle to place the signal transmission structure
and the electrical power transmission structure. In the situation of not interfering with each other,
this can ensure the smoothness of the rotary shaft when the radar is rotating at a high speed
during operation while also having high impact resistance.

It should be noted that the examples of the present utility model have better
implementability and do not limit the present utility model in any form. Any person skilled in the
art may change or modify the technical content disclosed above to equivalent effective examples,
but any modification or equivalent change and modification made to the above examples
according to the technical substance of the present utility model without departing from the
content of the technical solution of the utility model, shall still fall within the scope of the
technical solution of the present utility model.
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Claims

. A rotating structure for laser radar is characterized in that it comprises:

There is a stator. The stator comprises a stator base and a stator body, with stator body being
ring-shaped and configured at the center of the stator body [sic: base].

There is a motor coil, and motor coil is configured on the outer side of stator body.

There is a rotor gland, and rotor gland is ring-shaped. The rotor gland is firmly mounted on
the inner side of rotor body.

There is a rotor, and rotor has a cylindrical shape. The center of the end surface of rotor end
face is configured with a rotor mounting module.

The rotor mounting module is firmly connected to rotor gland so that rotor is firmly
connected to stator.

There are also bearings, and bearings are mounted between rotor and rotor mounting module,
supporting the rotation of the rotor. After electrical power is applied to stator, stator drives
rotor to rotate, thereby driving the rotation of the laser radar assembly mounted on the upper

part of rotor.

. The rotating structure of Claim 1 is characterized in that:

The rotating structure comprises a first bearing and a second bearing.

The inner side of stator body is configured with an annular bulge facing the central shaft
The first bearing is configured on the upper portion of annular bulge.

The second bearing is configured on the lower portion of annular bulge and the upper portion
of rotor gland.

. The rotating structure of Claim 1 is characterized in that:

It further comprises an electrical power transmission unit configured on the inner side of
stator body used for supplying electrical power to the rotating structure as well as a signal
transmission unit used for enabling the conversion of signals.

. The rotating structure of Claim 2 is characterized in that:

The electrical power transmission unit comprises a first coupling coil and a second coupling
coil, wherein the first coupling coil is cylindrical and is configured on the inner side of stator

body, while second coupling coil is configured on the stator base.
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. The rotating structure of Claim 3 is characterized in that:

The first coupling coil is configured with a through hole in the center, and the signal
transmission unit is configured inside the through hole.

. The rotating structure of Claim 1 is characterized in that:

At least one hollowed-out heat dissipation hole is configured on the end face of rotor.

. The rotating structure of Claim 1 is characterized in that:

Mounting holes are also configured on the end face of rotor, used for mounting the laser radar
assembly.

. The rotating structure of Claim 1 is characterized in that:

The mounting module of rotor is a hollow cylindrical structure having a diameter greater than
or equal to the diameter of first coupling coil and less than or equal to the diameter of bearing.
The first coupling coil is located on the inner side of rotor mounting module after installation.
. The rotating structure of Claim 1 is characterized in that:

The rotor mounting module is configured with external threads. Correspondingly, the inner
side of the rotor gland is configured with internal threads. During installation, the rotor
mounting module is screwed into the rotor gland and firmly connected with it.

10. The rotating structure of Claim 1 is characterized in that:

A heat dissipation module is configured on the end face of rotor, and heat dissipation module

is a fan structure formed through the thinning of the end face of rotor.
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