DESCRIPTION

A TRANSMISSION METHOD AND DEVICE

FOR COAXIALLY OUTPUTTING ROTATION AND REVOLUTION

FIELD OF THE INVENTION
The present invention relates to the field of mechanical transmission
technology, and more particularly to a transmission method and device for

coaxially outputting rotation and revolution.

BACKGROUND OF THE INVENTION

Modern mechanical transmission, mainly referring to transmission of power
and motion by mechanical means, is widely used in the mechanical engineering.
Currently, most mechanical transmission mechanisms are single-input,
single-output transmission. However, in some special mechanical engineering
fields, an actuator requires the coaxial rotation and revolution. For example, in the
field of petrochemical industry, volumetric fluid transport machinery mostly has the
positive-displacement pump structure, which uses the rotation and revolution of a
rotor in the inner cavity of a stator to realize the volumetric fluid transport process.
In the field of polymer materials processing machinery, some plasticization
transport devices require the transmission mechanism to uniaxially output the
rotation and revolution.

In the conventional mechanical engineering devices, a rotor often needs to
rotate and revolve at the same time, which, however, is achieved by cooperation of
the stator and rotor of the actuator, the transmission system of the engineering

machinery only passively receiving such a composite motion of the rotor shaft by a



universal coupling instead of initiatively outputting the rotation and revolution. A
conventional universal coupling-based transmission mechanism, when being
connected with a rotation-revolution actuator, can only rely on meshing of the rotor
with the stator to passively achieve revolution, with the axial load generated in the
process of transport mostly needing to be born by the stator and rotor, which
reduces the overall stability of the transmission system, resulting in such problems
as unstable rotor operation, worn and deformed rotor and inner cavity of the stator.
Currently, there is not yet a transmission device that coaxially outputs rotation and
revolution and can bear the axial load.

Therefore, for overcoming the above problems, it is significant to develop a
new transmission method and device that coaxially outputs rotation and revolution

and can bear the axial load.

CONTENTS OF THE INVENTION

For overcoming the defects of the prior art, a purpose of the present invention
is to provide a transmission method for coaxially outputting rotation and revolution,
which can effectively increase the overall rigidity and bearing capacity of the
system and improve stability of the motion mechanism.

Another purpose of the present invention is to provide a transmission device
for coaxially outputting rotation and revolution that is used to realize the above
method.

The technical solutions of the present invention include the following one:

1. A transmission method for coaxially outputting rotation and revolution is
provided, wherein the power input shaft is an eccentric shaft including a spindle
and a crank shaft connected with each other; the power output shaft revolves
around the spindle axis of the power input shaft, and meanwhile rotates reversely at
the same speed around its own axis and can bear the axial load, with the process

specifically as follows:



The power input shaft, through transmission of the K-H-V planetary gear train
with small teeth difference, is used to make the axis of the power output shaft
coincide with the crank-shaft axis of the power input shaft, and make the power
output shaft revolve around the spindle axis of the power input shaft, with the
revolutional speed equal to the rotational speed of the power input shaft; meanwhile,
the main power of the power input shaft, through superposition of the transition
gear train on the K-H-V planetary gear train with small teeth difference, makes the
power output shaft rotate reversely at the same speed to the power input shaft; a
series thrust bearing set is used to bear the axial load.

A transmission device for coaxially outputting rotation and revolution that is
used to realize the above method is mainly composed of a power input shaft, a
transition gear train, a K-H-V planetary gear train with small teeth difference, an
eccentric motion frame, a power output shaft, a series thrust bearing set and a stand;

the power input shaft is an eccentric shaft including a spindle and a crank shaft
connected with each other;

the transition gear train includes a power distribution main gear, a first
transition gear and a second transition gear set;

the K-H-V planetary gear train with small teeth difference includes an
internal-external gear and an output planetary gear;

the series thrust bearing set includes a first thrust bearing and a second thrust
bearing;

the power distribution main gear is mounted on the spindle of the power input
shaft, the eccentric motion frame is mounted on the crank shaft of the power input
shaft, the power distribution main gear meshes with the first transition gear, the first
transition gear meshes with one end of the second transition gear set, the other end
of the second transition gear set meshes with the outer teeth of the internal-external
gear, and the inner teeth of the internal-external gear mesh with an output planetary

gear that is mounted on the power output shatft;



preferably, the spindle of the power input shaft is provided with a first deep
groove ball bearing, the first transition gear is provided with a second deep groove
ball bearing, the second transition gear set is provided with a third deep groove ball
bearing, the eccentric motion frame is provided with a fourth deep groove ball
bearing and a seventh deep groove ball bearing, the internal-external gear is
provided with a fifth deep groove ball bearing, the output planetary gear is provided
with an eighth deep groove ball bearing, and the power output shaft is provided
with a sixth deep groove ball bearing and a ninth deep groove ball bearing; the first,
second, third, fourth, fifth and sixth deep groove ball bearings are provided on the
stand, respectively, the seventh deep groove ball bearing is provided on the
eccentric motion frame, the eighth deep groove ball bearing is provided on the
output planetary gear, and the ninth deep groove ball bearing is provided on the
power output shatft.

The first thrust bearing is coaxial with the spindle of the power input shaft and
provided at the rear end of the eccentric motion frame, and the second thrust
bearing is coaxial with the power output shaft and provided at the rear end of the
output planetary gear.

Wherein the second transition gear set includes two second transition gears
that are connected with each other through the second transition gear shaft and
provided at both ends of the second transition gear shaft, respectively, the second
transition gear at one end meshing with the first transition gear, the second
transition gear at the other end meshing with the outer teeth of the internal-external
gear.

The above transmission device for coaxially outputting rotation and revolution
can be driven directly by a motor, a hydraulic motor or other power devices; the
power input shaft, after being driven by the power device, drives the power output
shaft to revolve through the K-H-V planetary gear train with small teeth difference

(that is, when the power input shaft rotates, the power output shaft rotates around



the inner periphery of the internal-external gear through the output planetary gear,
thus realizing the eccentric revolution); through superposition of the transition gear
train on the K-H-V planetary gear train with small teeth difference, the output
planetary gear drives the power output shaft to rotate and makes the rotation
reverse and at the same speed to the revolution; the thrust bearing that makes
rotation and revolution and is coaxial with the power output shaft and the thrust
bearing coaxial with the spindle of the power input shaft are connected in series to
bear the axial load. The axial load is transferred to the output planetary gear via the
power output shaft, and is transferred to the eccentric motion frame via the second
thrust bearing coaxial with the power output shaft, and is transferred via the
eccentric motion frame and the first thrust ball bearing coaxial with the spindle of
the power input shaft, and is finally born by the stand.

The above transmission device for coaxially outputting rotation and revolution
can be combined with an eccentric rotor volume pulsation deformation
plasticization transport device to constitute an extruder.

2. A transmission method for coaxially outputting rotation and revolution is
provided, wherein the power output shaft revolves around the axis of the power
input shaft, and meanwhile rotates reversely at the same speed around its own axis
and can bear the axial load, with the process specifically as follows:

The power input shaft, through transmission of a universal joint drive system,
is used to make the axis of the power output shaft eccentric relative to the axis of
the power input shaft and, through transmission of the transition gear train, make
the power output shaft revolve around the axis of the power input shaft, with the
revolutional speed equal to the rotational speed of the power input shaft and the
revolutional direction reverse to the rotational direction of the power input shaft;
meanwhile, the main power of the power input shaft, through transmission of the
universal joint drive system, makes the power output shaft rotate equidirectionally

at the same speed to the power input shaft; and a series thrust bearing set is used to



bear the axial load.

A transmission device for coaxially outputting rotation and revolution that is
used to realize the above method is mainly composed of a power input shaft, a
transition gear train, a universal joint drive system, an eccentric motion frame, a
power output shaft, a series thrust bearing set and a stand,

the transition gear train includes a power distribution main gear, a first
transition gear, a second transition gear set, and a power output gear;

the universal joint drive system includes two universal joints connected in
series;

the series thrust bearing set includes a first thrust bearing and a second thrust
bearing;

the power input shaft is connected with the power output shaft through the two
series universal joints, and the power output shaft is eccentrically provided relative
to the power input shaft;

the power distribution main gear is mounted on the power input shaft, the
eccentric motion frame is mounted on the power output shaft, the power
distribution main gear meshes with the first transition gear, the first transition gear
meshes with one end of the second transition gear set, the other end of the second
transition gear set meshes with the power output gear, and the power output shaft
goes through the power output gear;

preferably, the power input shaft is provided with a first deep groove ball
bearing, the first transition gear is provided with a second deep groove ball bearing,
the second transition gear set is provided with a third deep groove ball bearing, the
frame 1s provided with a fourth deep groove ball bearing and a seventh deep groove
ball bearing, the power output gear is provided with a fifth deep groove ball bearing
and an eighth deep groove ball bearing, and the power output shaft is provided with
a sixth deep groove ball bearing and a ninth deep groove ball bearing; the first,

second, third, fourth, fifth and sixth deep groove ball bearings are provided on the



stand, respectively, the seventh deep groove ball bearing is provided on the
eccentric motion frame, the eighth deep groove ball bearing is provided on the
power output gear, and the ninth deep groove ball bearing is provided on the power
output shaft.

The first thrust bearing is coaxial with the power input shaft and provided at
the rear end of the eccentric motion frame, and the second thrust bearing is coaxial
with the power output shaft and provided at the rear end of the power output gear.

Wherein the second transition gear set includes two second transition gears
that are connected with each other through the second transition gear shaft and
provided at both ends of the second transition gear shaft, respectively, the second
transition gear at one end meshing with the first transition gear, the second
transition gear at the other end meshing with the power output gear.

The above transmission device for coaxially outputting rotation and revolution
can be driven directly by a motor, a hydraulic motor or other power devices; after
the power device drives the power input shaft, the superposition of the universal
joint drive system on the transition gear train makes the power output shaft revolve
eccentrically; meanwhile, the power input shaft directly drives the power output
shaft to rotate through the universal joint drive system, with the rotation reverse and
at the same speed to the revolution; the first thrust ball bearing coaxial with the
power input shaft and the second thrust ball bearing coaxial with the power output
shaft are connected in series to bear the axial load. The axial load is transferred via
the power output shaft to the second thrust bearing coaxial with the power output
shaft, and is transferred via the eccentric motion frame to the first thrust bearing
coaxial with the power input shaft, and is finally born by the stand.

The above transmission device for coaxially outputting rotation and revolution
can be combined with an eccentric rotor volume pulsation deformation

plasticization transport device to constitute an extruder.

The present invention has the following beneficial effects compared to the



prior art:

This transmission method and device for coaxially outputting rotation and
revolution can be applied to an eccentric rotor extruder, so as to solve the problems
such as poor transmission stability, unstable rotor operation, worn and deformed
rotor and inner cavity of the stator during revolution of the transmission system in
the processing process of the eccentric rotor extruder.

This transmission device for coaxially outputting rotation and revolution has
simple and compact structure, strong bearing capacity, and high transmission
efficiency; relative to the conventional universal coupling-based transmission
mechanism, this transmission device can bear greater axial pressure and deviator
load, and effectively improve the high speed stability of the connected rotor;
besides, the extrusion pressure of the eccentric rotor extrusion system is not limited,
thus realizing the processing technology of the high-yield and high-torque directly

formed products of the polymer materials.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic diagram of the principle of Example 1 of this
transmission device for coaxially outputting rotation and revolution.

Fig. 2 is a schematic diagram of the principle of Example 2 of this
transmission device for coaxially outputting rotation and revolution.

Fig. 3 is a schematic diagram of the principle of Example 3 of this
transmission device for coaxially outputting rotation and revolution.

Fig. 4 is a schematic diagram of the structure of the eccentric rotor volume

pulsation deformation plasticization transport device II in Fig. 3.

DETAILED DESCRIPTION OF THE EMBODIMENTS

The present invention will be further described in detail below with reference



to exemples; however, the embodiments of the present invention are not limited
thereto.

Example 1

This example provides a transmission method for coaxially outputting rotation
and revolution, wherein the power input shaft is an eccentric shaft including a
spindle and a crank shaft connected with each other; the power output shaft
revolves around the spindle axis of the power input shaft, and meanwhile rotates
reversely at the same speed around its own axis and can bear the axial load, with
the process specifically as follows:

The power input shaft, through transmission of the K-H-V planetary gear train
with small teeth difference, is used to make the axis of the power output shaft
coincide with the crank-shaft axis of the power input shaft, and make the power
output shaft revolve around the spindle axis of the power input shaft, with the
revolutional speed equal to the rotational speed of the power input shaft; meanwhile,
the main power of the power input shaft, through superposition of the transition
gear train on the K-H-V planetary gear train with small teeth difference, makes the
power output shaft rotate reversely at the same speed to the power input shaft; the
second thrust bearing that makes rotation and revolution and is coaxial with the
power output shaft and the first thrust bearing coaxial with the spindle of the power
input shaft are connected in series to bear the axial load.

In this method, the number of gear teeth satisfies the following relationship:

2Z, AV

= +1
Z, Z.Z,

Wherein Z; is the number of teeth of the power distribution main gear, Z;is the
number of teeth of the second transition gear meshing with the first transition gear,
Z3" 1s the number of teeth of the second transition gear meshing with the
internal-external gear, Z,is the number of outer teeth of the internal-external gear,

Zsis the number of inner teeth of the internal-external gear, and Zsis the number of



teeth of the output planetary gear (specifically as shown in Fig. 1).

A transmission device for coaxially outputting rotation and revolution that is
used to realize the above method, as shown in Fig. 1, is mainly composed of a
power input shaft 1, a transition gear train A, a K-H-V planetary gear train B with
small teeth difference, an eccentric motion frame 13, a power output shaft 17, a
series thrust bearing set, a first deep groove ball bearing 2, a second deep groove
ball bearing 4, the third deep groove ball bearing 6, the fourth deep groove ball
bearing 9, the fifth deep groove ball bearing 10, the sixth deep groove ball bearing
16, the seventh deep groove ball bearing 8, the eighth deep groove ball bearing 11,
the ninth deep groove ball bearing 15 and a stand; the series thrust bearing set
includes a first thrust ball bearing 18 and a second thrust ball bearing 19; the
transition gear train A includes a power distribution main gear 3, a first transition
gear 5 and a second transition gear set 7; the K-H-V planetary gear train with small
teeth difference includes an internal-external gear 14 and an output planetary gear
12; the power distribution main gear is mounted on the spindle of the power input
shaft and meshes with the first transition gear, the first transition gear meshes with
one end of the second transition gear set, the other end of the second transition gear
set meshes with the outer teeth of the internal-external gear, and the inner teeth of
the internal-external gear mesh with an output planetary gear that is mounted on the
power output shaft;

the spindle of the power input shaft is provided with a first deep groove ball
bearing, the first transition gear is provided with a second deep groove ball bearing,
the second transition gear set is provided with a third deep groove ball bearing, the
eccentric motion frame is provided with a fourth deep groove ball bearing and a
seventh deep groove ball bearing, the internal-external gear is provided with a fifth
deep groove ball bearing, the output planetary gear is provided with an eighth deep
groove ball bearing, and the power output shaft is provided with a sixth deep

groove ball bearing and a ninth deep groove ball bearing; the first, second, third,
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fourth, fifth and sixth deep groove ball bearings are provided on the stand, the
seventh deep groove ball bearing is provided on the eccentric motion frame, the
eighth deep groove ball bearing is provided on the output planetary gear, and the
ninth deep groove ball bearing is provided on the power output shaft.

The first thrust bearing is coaxial with the spindle of the power input shaft and
provided at the rear end of the eccentric motion frame, and the second thrust
bearing is coaxial with the power output shaft and provided at the rear end of the
output planetary gear. Wherein the second transition gear set includes two second
transition gears that are connected with each other through the second transition
gear shaft and provided at both ends of the second transition gear shaft, respectively,
the second transition gear at one end meshing with the first transition gear, the
second transition gear at the other end meshing with the outer teeth of the
internal-external gear.

The above transmission device for coaxially outputting rotation and revolution
can be driven directly by a motor, a hydraulic motor or other power devices; power
is inputted via the power input shaft, drives the power distribution main gear to
rotate and, via the power input shaft, makes the output planetary gear revolve
around the spindle axis of the power input shaft equidirectionally at the same speed
to the power input shaft, with the output planetary gear driving the power output
shaft to revolve around the spindle axis of the power input shaft; meanwhile, the
main power, successively via meshing of the power distribution main gear and the
power distribution main gear with the first transition gear, meshing of the first
transition gear with the second transition gear set, and meshing of the second
transition gear set with the outer teeth of the internal-external gear, drives the
internal-external gear to rotate, which drives the output planetary gear to rotate,
which then drives the power output shaft to rotate reversely at the same speed, thus
realizing the composite motion of the rotation and the revolution reverse at the

same speed of the power output shaft; the axial load is transferred to the output
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planetary gear via the power output shaft, transferred to the eccentric motion frame
via the second thrust ball bearing coaxial with the power output shaft, and
transferred via the eccentric motion frame and the first thrust ball bearing coaxial

with the power input shaft, and is finally born by the stand.

Example 2

This example provides a transmission method for coaxially outputting rotation
and revolution, wherein the power output shaft revolves around the axis of the
power input shaft, and meanwhile rotates reversely at the same speed around its
own axis and can bear the axial load, with the process specifically as follows:

The power input shaft, through transmission of a universal joint drive system,
is used to make the axis of the power output shaft eccentric relative to the axis of
the power input shaft and, through transmission of the transition gear train, make
the power output shaft revolve around the axis of the power input shaft, with the
revolutional speed equal to the rotational speed of the power input shaft and the
revolutional direction reverse to the rotational direction of the power input shatft;
meanwhile, the main power of the power input shaft, through transmission of the
universal joint drive system, makes the power output shaft rotate equidirectionally
at the same speed to the power input shaft; the second thrust bearing that makes
rotation and revolution and is coaxial with the power output shaft and the first
thrust bearing coaxial with the power input shaft are connected in series to bear the
axial load.

In this method, the number of gear teeth satisfies the following relationship:

Z=2Z;
Z,=7,=27,

Wherein Z; is the number of teeth of the power distribution main gear, Z,1s the

number of teeth of the first transition gear, Z31is the number of teeth of the second
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transition gear meshing with the first transition gear, Z3’ is the number of teeth of
the second transition gear meshing with the internal-external gear, and Z;is the

number of teeth of the power output gear (specifically as shown in Fig. 2).

A transmission device for coaxially outputting rotation and revolution that is
used to realize the above method, as shown in Fig. 2, is mainly composed of a
power input shaft 1, a transition gear train A, a universal joint drive system C, a
power output shaft 17, an eccentric motion frame 13, a first deep groove ball
bearing 2, a second deep groove ball bearing 4, a third deep groove ball bearing 6, a
fourth deep groove ball bearing 9, a fifth deep groove ball bearing 10, a sixth deep
groove ball bearing 16, a seventh deep groove ball bearing 8, an eighth deep groove
ball bearing 11, a ninth deep groove ball bearing 15, a series thrust bearing set and
a stand; the transition gear train includes a power distribution main gear 3, a first
transition gear 5, a second transition gear set 7, and a power output gear 14; the
universal joint drive system includes two universal joints 12 connected in series;
the series thrust bearing set includes a first thrust ball bearing 18 and a second
thrust ball bearing 19;

the power input shaft is connected with the power output shaft through the two
series universal joints, and the power output shaft is eccentrically provided relative
to the power input shaft; the power distribution main gear is mounted on the power
input shaft, the eccentric motion frame is mounted on the power output shaft, the
power distribution main gear meshes with the first transition gear, the first
transition gear meshes with one end of the second transition gear set, the other end
of the second transition gear set meshes with the power output gear, and the power
output shaft goes through the power output gear.

The power input shaft is provided with the first deep groove ball bearing, the
first transition gear is provided with the second deep groove ball bearing, the

second transition gear set is provided with the third deep groove ball bearing, the
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eccentric motion frame is provided with the fourth deep groove ball bearing and the
seventh deep groove ball bearing, the power output gear is provided with the fifth
deep groove ball bearing and the eighth deep groove ball bearing, and the power
output shaft is provided with the sixth deep groove ball bearing and the ninth deep
groove ball bearing; the first, second, third, fourth, fifth and sixth deep groove ball
bearings are provided on the stand, the seventh deep groove ball bearing is
provided on the eccentric motion frame, the eighth deep groove ball bearing is
provided on the power output gear, and the ninth deep groove ball bearing is
provided on the power output shaft.

The first thrust bearing is coaxial with the power input shaft and provided at
the rear end of the eccentric motion frame, and the second thrust bearing is coaxial
with the power output shaft and provided at the rear end of the power output gear.

Wherein the second transition gear set includes two second transition gears
that are connected with each other through the second transition gear shaft and
provided at both ends of the second transition gear shaft, respectively, the second
transition gear at one end meshing with the first transition gear, the second
transition gear at the other end meshing with the power output gear.

The above transmission device for coaxially outputting rotation and revolution
can be driven directly by a motor, a hydraulic motor or other power devices; the
main power is inputted via the power input shaft and, via the universal joint drive
system, drives the power output shaft to rotate equidirectionally at the same speed
to the power input shaft; meanwhile, the power input shaft drives the power
distribution main gear to rotate, which drives the first transition gear to rotate,
which drives the second transition gear set to rotate, which drives the power output
gear to rotate, which drives the power output shaft to revolve around the axis of the
power input shaft reversely at the same speed to the power input shaft, thus
realizing the composite motion of the rotation and the revolution reverse at the

same speed of the power output shaft; the axial load is transferred via the power
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output shaft to the second thrust ball bearing coaxial with the power output shaft, is
transferred via the eccentric motion frame to the first thrust ball bearing coaxial

with the power input shaft, and is finally born by the stand.

Example 3

This example provides an extruder constituted by the combination of the
transmission device for coaxially outputting rotation and revolution with an
eccentric rotor volume pulsation deformation plasticization transport device.

Wherein the transmission device [ for coaxially outputting rotation and
revolution may be the transmission device described in Example 1 or 2. The
eccentric rotor volume pulsation deformation plasticization transport device Il may
be the one disclosed in the patent application No. 201410206552.8 and, as shown in
Fig. 4, includes a stator 21 and a rotor 22.

As shown in Fig. 3, the transmission device I for coaxially outputting rotation
and revolution is connected with the eccentric rotor volume pulsation deformation
plasticization transport device II via a connector 20. The power output shaft 17 is
connected to the rotor connector 20, and the rotor 22 is provided in the inner cavity
of the stator 21, with the connector 20 provided at one end of the rotor.

While in use, the power output shaft 17 of the transmission device for
coaxially outputting rotation and revolution produces revolution and rotation
reverse and at the same speed to the revolution (as described in Example 1) or
rotation and revolution reverse and at the same speed to the rotation (as described
in Example 2), and drives the rotor 22 to rotate and revolve reversely at the same
speed to the rotation in the stator 21 (as shown in Fig. 4); the rolling of the
eccentric rotor in the inner cavity of the stator during its rotation and revolution
reverse and at the same speed to the rotation causes the volume of the space
between the eccentric rotor and the stator to periodically change alternatively along

the axial and radial directions of the stator, and the materials between the stator and
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the rotor bear the volume pulsation deformation when being periodically
compressed and released, thus completing the plasticization transport process
including solid compaction, exhaust, melt plasticization, mixing, and melt
transport.

The extruder constituted by the combination of this transmission device for
coaxially outputting rotation and revolution with the eccentric rotor plasticization
transport device has simple and compact structure, strong bearing capacity, and
high transmission efficiency; this transmission device can bear greater axial
pressure and deviator load, and effectively improve the high speed stability of the
connected rotor; besides, the extrusion pressure of the extrusion system is not
limited, thus realizing the processing technology of the high-yield and high-torque

directly formed products of the polymer materials.

The present invention can be well implemented as described above. The
examples as described above are merely the preferred ones of the present invention,
and are not intended to limit the scope of the present invention; that is, variations
and modifications consistent with the present invention are intended to be
encompassed by the scope of the present invention as defined by the appended

claims.
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CLAIMS

What is claimed is:

1. A transmission method for coaxially outputting rotation and revolution,
characterized in that: a power input shaft is an eccentric shaft including a spindle
and a crank shaft connected with each other; a power output shaft revolves around a
spindle axis of the power input shaft, and meanwhile rotates reversely at the same
speed around its own axis and bears an axial load, with the process specifically as
follows:

the power input shaft, through transmission of a K-H-V planetary gear train
with small teeth difference, is used to make the axis of the power output shaft
coincide with a crank-shaft axis of the power input shaft, and make the power
output shaft revolve around the spindle axis of the power input shaft, with the
revolutional speed equal to the rotational speed of the power input shaft; meanwhile,
main power of the power input shaft, through superposition of the transition gear
train on the K-H-V planetary gear train with small teeth difference, makes the
power output shaft rotate reversely at the same speed to the power input shaft; and
a series thrust bearing set is used to bear the axial load.

2. A transmission method for coaxially outputting rotation and revolution,
characterized in that: the power output shaft revolves around the axis of the power
input shaft, and meanwhile rotates reversely at the same speed around its own axis
and bears the axial load, with the process specifically as follows:

the power input shaft, through transmission of a universal joint drive system,
is used to make the axis of the power output shaft eccentric relative to the axis of
the power input shaft and, through transmission of the transition gear train, make
the power output shaft revolve around the axis of the power input shaft, with the
revolutional speed equal to the rotational speed of the power input shaft and the
revolutional direction reverse to the rotational direction of the power input shaft;

meanwhile, the main power of the power input shaft, through transmission of the



universal joint drive system, makes the power output shaft rotate equidirectionally
at the same speed to the power input shaft; and the series thrust bearing set is used
to bear the axial load.

3. A transmission device for coaxially outputting rotation and revolution,
characterized in that: this device is mainly composed of a power input shaft, a
transition gear train, a K-H-V planetary gear train with small teeth difference, an
eccentric motion frame, a power output shaft, a series thrust bearing set and a stand;

the power input shaft is an eccentric shaft including a spindle and a crank shaft
connected with each other;

the transition gear train includes a power distribution main gear, a first
transition gear and a second transition gear set;

the K-H-V planetary gear train with small teeth difference includes an
internal-external gear and an output planetary gear;

the series thrust bearing set includes a first thrust bearing and a second thrust
bearing;

the first thrust bearing is coaxial with the spindle of the power input shaft and
provided at the rear end of the eccentric motion frame, and the second thrust
bearing is coaxial with the power output shaft and provided at the rear end of the
output planetary gear;

the power distribution main gear is mounted on the spindle of the power input
shaft, the eccentric motion frame is mounted on the crank shaft of the power input
shaft, the power distribution main gear meshes with the first transition gear, the first
transition gear meshes with one end of the second transition gear set, the other end
of the second transition gear set meshes with the outer teeth of the internal-external
gear, the inner teeth of the internal-external gear mesh with the output planetary
gear that is mounted on the power output shaft.

4. The transmission device for coaxially outputting rotation and revolution

according to claim 3, characterized in that: the spindle of the power input shaft is



provided with a first deep groove ball bearing, the first transition gear is provided
with a second deep groove ball bearing, the second transition gear set is provided
with a third deep groove ball bearing, the eccentric motion frame is provided with a
fourth deep groove ball bearing and a seventh deep groove ball bearing, the
internal-external gear is provided with a fifth deep groove ball bearing, the output
planetary gear is provided with an eighth deep groove ball bearing, and the power
output shaft is provided with a sixth deep groove ball bearing and a ninth deep
groove ball bearing; the first, second, third, fourth, fifth and sixth deep groove ball
bearings are provided on the stand, respectively, the seventh deep groove ball
bearing is provided on the eccentric motion frame, the eighth deep groove ball
bearing is provided on the output planetary gear, and the ninth deep groove ball
bearing is provided on the power output shaft.

5. The transmission device for coaxially outputting rotation and revolution
according to claim 3, characterized in that: the second transition gear set includes
two second transition gears that are connected with each other through the second
transition gear shaft and provided at both ends of the second transition gear shatft,
respectively, the second transition gear at one end meshing with the first transition
gear, the second transition gear at the other end meshing with the outer teeth of the
internal-external gear.

6. The transmission device for coaxially outputting rotation and revolution
according to any of claims 3 to 5, characterized in that: the transmission device is
combined with an eccentric rotor volume pulsation deformation plasticization
transport device to constitute an extruder.

7. A transmission device for coaxially outputting rotation and revolution,
characterized in that: this device is mainly composed of a power input shaft, a
transition gear train, a universal joint drive system, an eccentric motion frame, a
power output shaft, a series thrust bearing set and a stand,

the transition gear train includes a power distribution main gear, a first



transition gear, a second transition gear set, and a power output gear;

the universal joint drive system includes two universal joints connected in
series;

the series thrust bearing set includes a first thrust bearing and a second thrust
bearing;

the power input shaft is connected with the power output shaft through the two
series universal joints, and the power output shaft is eccentrically provided relative
to the power input shaft;

the first thrust bearing is coaxial with the power input shaft and provided at the
rear end of the eccentric motion frame, and the second thrust bearing is coaxial
with the power output shaft and provided at the rear end of the power output gear;

the power distribution main gear is mounted on the power input shaft, the
eccentric motion frame is mounted on the power output shaft, the power
distribution main gear meshes with the first transition gear, the first transition gear
meshes with one end of the second transition gear set, the other end of the second
transition gear set meshes with the power output gear, and the power output shaft
goes through the power output gear.

8. The transmission device for coaxially outputting rotation and revolution
according to claim 7, characterized in that: the power input shaft is provided with a
first deep groove ball bearing, the first transition gear is provided with a second
deep groove ball bearing, the second transition gear set is provided with a third
deep groove ball bearing, the frame is provided with a fourth deep groove ball
bearing and a seventh deep groove ball bearing, the power output gear is provided
with a fifth deep groove ball bearing and an eighth deep groove ball bearing, and
the power output shaft is provided with a sixth deep groove ball bearing and a ninth
deep groove ball bearing; the first, second, third, fourth, fifth and sixth deep groove
ball bearings are provided on the stand, respectively, the seventh deep groove ball

bearing is provided on the eccentric motion frame, the eighth deep groove ball
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bearing is provided on the power output gear, and the ninth deep groove ball
bearing is provided on the power output shatft.

9. The transmission device for coaxially outputting rotation and revolution
according to claim 7, characterized in that: the second transition gear set includes
two second transition gears that are connected with each other through the second
transition gear shaft and provided at both ends of the second transition gear shatft,
respectively, the second transition gear at one end meshing with the first transition
gear, the second transition gear at the other end meshing with the power output
gear.

10. The transmission device for coaxially outputting rotation and revolution
according to any of claims 7 to 9, characterized in that: the transmission device is
combined with the eccentric rotor volume pulsation deformation plasticization

transport device to constitute an extruder.
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