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(54) HYBRID POWER DRIVING SYSTEM AND DRIVING METHOD THEREOF

(57) The present invention discloses a hybrid power
driving system, comprising: an engine, a clutch, a first
shaft, a second shaft disposed parallel to the first shaft,
a motor, an energy storage device, and an output gear.
The engine may be connected with the first shaft via the
clutch. The motor is connected with the second shaft di-
rectly or indirectly, and is electrically connected with the
energy storage device. The first shaft has a first gear, a
second gear and a first synchronizer, in which the first
gear and the second gear are mounted on the first shaft
via bearings respectively, and the first synchronizer is
selectively engaged with the first gear or the second gear.
The second shaft may have a third gear, a fourth gear
and a second synchronizer, in which the third gear may
be mounted on the second shaft via a bearing. The fourth
gear may be fixed to the second shaft. And the second
synchronizer may be selectively engaged with the third
gear or the fourth gear. The first gear may be engaged
with the third gear, the second gear may be engaged with
the fourth gear. And the third gear may be engaged with
an output gear. The present invention also discloses a
driving method of a hybrid power driving system. Through
the first synchronizer and the second synchronizer se-
lectively engaging with corresponding gears, a plurality
of operating modes can be realized. And the structure is

simple and compact.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a hybrid power
driving system and a driving method thereof.

BACKGROUND

[0002] A hybrid vehicle adopts two different power
sources at the same time, and according to different con-
nection manners of a power system, there are mainly
three types of structure: series, parallel, parallel and se-
ries.
[0003] The characteristic of the series structure is to
combine the output power by electricity; the engine di-
rectly drives the generator to charge the energy storage
device and the motor; the motor is used to drive the
wheels. The characteristic of the parallel structure is to
combine output power by mechanical energy; the engine
is connected with the drive shaft; the motor may operate
as the motor and the generator simultaneously to balance
the load of the engine. The driving modes of the series
structure and parallel structure are respectively single,
and can not fully exert the advantage of the hybrid power
driving system.
[0004] Currently, the hybrid power driving system used
in prior art is usually the series and parallel type.
[0005] For one of the current series and parallel mode,
power is distributed to every power unit by a planet gear
mechanism. In this mechanism, the engine is connected
with a planet carrier; a part of the mechanical energy of
the engine is transferred into electricity by a first motor
to provide electricity to a second motor or to charge the
energy storage device; another part of the mechanical
energy directly acts on a gear ring. Meanwhile, the sec-
ond motor is connected with the gear ring to provide a
part of power and torque.
[0006] For another series and parallel mode in prior
art, power is distributed to every power unit by a clutch,
such as those disclosed in US Patent No. 6209672B1.
In this structure, the engine is connected to a first motor;
the first motor and the second motor are connected
through the clutch; the vehicle power is transferred to
wheels through an output shaft of the second motor. By
controlling the engage and disengage of the clutch, a
plurality of running modes are achieved.
[0007] In above mentioned two series and parallel
modes, generally there are two motors; sometimes a
transmission is needed. For the first mode, the planet
gear mechanism is needed. So the structure is compli-
cated occupying more space, which counts against the
vehicle layout and reduction of vehicle weight.
[0008] For another series and parallel mode in prior
art, power is distributed to each power unit by a clutch
and a transmission.
[0009] For example, US Patent Application No.
2006/0254837A1 discloses a hybrid power driving sys-

tem. The engine is connected to the first input shaft of
the transmission by a clutch; a motor is connected to the
second input shaft of the transmission. The power of the
engine and/or the motor is transferred to the wheels
through an output shaft of the transmission. The first input
shaft and the second input shaft may be two terminals
of a common main shaft which penetrates through the
transmission, or may be two separate shafts which are
jointed together. When the clutch is engaged, the engine
can drive the vehicle separately (the engine may also
used to control the motor to generate electricity at this
time); or the engine and the motor are connected in par-
alleled to drive the vehicle. When the clutch is disen-
gaged, the motor drives the vehicle separately. In this
solution, the power distribution of each power unit is
mainly utilized by the clutch. The transmission functions
as a traditional role of speed variation. Thus, the driving
mode of this driving system is relatively simple. In addi-
tion, the transmission is too huge which is disadvanta-
geous for reducing the total vehicle weight.
[0010] In addition, US Patent Nos. 5,337,848 and
6,019,698 also disclose a similar structure, that is, a
clutch is configured between an engine and a transmis-
sion. Different driving modes of the vehicle are realized
by engagement and the disengagement of the clutch.
Moreover, the power of the engine and the motor can be
coupled by the transmission and then transferred to
wheels. There is the same problem in this structure. That
is, the driving mode is relatively simple, and the trans-
mission is too huge which is disadvantageous for reduc-
ing the total vehicle weight.

SUMMARY

[0011] Objectives of the present disclosure relate to
provide a hybrid power driving system and a driving meth-
od thereof. The driving system has a simple structure,
occupy less space and has a plurality of driving modes.
The driving method is simple for controlling, which can
switch among different driving modes conveniently.
[0012] According to an aspect of the present disclo-
sure, a hybrid power driving system may be provided,
comprising: an engine, a clutch, a first shaft, a second
shaft disposed parallel to the first shaft, a motor, an en-
ergy storage device and an output gear. The engine may
be connected with the first shaft via the clutch. The motor
may be connected with the second shaft directly or indi-
rectly, and may be electrically connected with the energy
storage device. The first shaft may have a first gear, a
second gear and a first synchronizer, in which the first
gear and the second gear may be mounted on the first
shaft via bearings respectively. And the first synchronizer
may be selectively engaged with the first gear or the sec-
ond gear. The second shaft may have a third gear, a
fourth gear and a second synchronizer, in which the third
gear may be mounted on the second shaft via a bearing.
The fourth gear may be fixed to the second shaft, and
the second synchronizer may be selectively engaged
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with the third gear or the fourth gear. The first gear may
be engaged with the third gear, the second gear may be
engaged with the fourth gear , and the third gear may be
engaged with an output gear.
[0013] According to another aspect of the present dis-
closure, a hybrid power driving system may be provided.
The driving system may comprise an engine, a clutch, a
first shaft, a second shaft disposed parallel to the first
shaft, a motor, an energy storage device, and an output
gear. The engine may be connected with the first shaft
via the clutch. The motor may be connected with the sec-
ond shaft directly or indirectly, and may be electrically
connected with the energy storage device. The first shaft
may have a first gear, a second gear and a first synchro-
nizer, in which the first gear and the second gear may be
mounted on the first shaft via bearings respectively, and
the first synchronizer may be selectively engaged with
the first gear or the second gear. The second shaft may
have a third gear, a fourth gear, a fifth gear and a second
synchronizer, in which the third gear and the fourth gear
may be fixed on the second shaft. The fifth gear may be
mounted on the second shaft via a bearing, and the syn-
chronizer may be selectively engaged with the fifth gear.
The first gear may be engaged with the third gear, the
second gear may be engaged with the fourth gear, and
the fifth gear may be engaged with the output gear.
[0014] According to still another aspect of the present
disclosure, a driving method of a hybrid power driving
system may be provided. The driving method may com-
prise the following steps: providing an engine, a clutch,
a first shaft, a second shaft disposed parallel to the first
shaft, a motor , an energy storage device ; and an output
gear ; the engine may be connected with the first shaft
via the clutch , when the clutch may be engaged, the
engine outputs power to the first shaft; the motor may be
connected with the second shaft directly or indirectly, and
may be electrically connected with the energy storage
device, such that the motor outputs power to the second
shaft by receiving electricity from the energy storage de-
vice, or the motor generates electricity and stores the
electricity into the energy storage device by receiving
power from the second shaft; the first shaft may be pro-
vided with a first gear , a second gear and a first
synchronizer , in which the first gear and the second gear
may be mounted on the first shaft via bearings respec-
tively, and the first synchronizer may be selectively en-
gaged with the first gear or the second gear; the second
shaft may be provided with a third gear , a fourth gear
and a second synchronizer, in which the third gear may
be mounted on the second shaft via a bearing, the fourth
gear may be fixed on the second shaft, and the synchro-
nizer may be selectively engaged with the third gear or
the fourth gear; the first gear may be engaged with the
third gear , the second gear may be engaged with the
fourth gear , and the third gear may be engaged with the
output gear; the output gear may be used to output power
from the engine and/or the motor to wheels, or feed power
from the wheels back to the motor , thus causing the mo-

tor to generate electricity and store to the generated elec-
tricity into the energy storage device.
[0015] According to still yet another aspect of the
present disclosure, a driving method of a hybrid power
driving system may be provided, which may comprise:
providing an engine , a clutch , a first shaft, a second
shaft disposed parallel to the first shaft, a motor , an en-
ergy storage device , and an output gear, the engine may
be connected with the first shaft via the clutch , when the
clutch may be engaged, the engine outputs power to the
first shaft; the motor may be connected with the second
shaft directly or indirectly and electrically connected with
the energy storage device, the motor outputs power to
the second shaft by receiving electricity from the energy
storage device, or the motor generates electricity and
stores the electricity into the energy storage device by
receiving power from the second shaft, the first shaft may
be provided with a first gear , a second gear and a first
synchronizer , in which the first gear and the second gear
may be mounted on the first shaft via a bearing, and the
first synchronizer may be selectively engaged with the
first gear or the second gear; the second shaft may be
provided with a third gear , a fourth gear , a fifth gear and
a second synchronizer , in which the third gear and the
fourth gear may be mounted on the second shaft via bear-
ings respectively, the fifth gear may be mounted on the
second shaft via a bearing, and the synchronizer may be
selectively engaged with the fifth gear; the first gear may
be engaged with the third gear , the second gear may be
engaged with the fourth gear , and the fifth gear may be
engaged with the output gear; the output gear may be
used to output the power from the engine and/or the mo-
tor to wheels, or feed the power from the wheel back to
the motor , thus causing the motor to generate electricity
and store the electricity into the energy storage device.
[0016] In above embodiments, as dexterously using a
structure similar to a clutch, i.e., through selectively en-
gaging each gear via the first synchronizer and the sec-
ond synchronizer, a plurality of driving modes can be
realized conveniently. And the structure may be simple
and compact, which may be advantage for vehicle ar-
rangement and total weight reduction of the vehicle.
[0017] Other features and corresponding advantages
of present disclosure will be described in details in the
following embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Figs. 1 and 2 are schematic structural views of
the hybrid power driving system according to embodi-
ments of the present invention, in which Fig. 1 is a sche-
matic structural view of the hybrid power driving system
according to one embodiment of the present invention,
and Fig. 2 is a schematic structural view of the hybrid
power driving system according to another embodiment
of the present invention;
[0019] Figs. 3 and 4 are schematic structural views of
the hybrid power driving system according to another em-
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bodiments of the present invention, in which Fig. 3 is a
schematic structural view of the hybrid power driving sys-
tem according to one embodiment of the present inven-
tion, and Fig. 4 is a schematic structural view of the hybrid
power driving system according to another embodiment
of the present invention;
[0020] Figs. 5 to 10 are schematic views showing the
hybrid power driving system in various operating modes
according to embodiments; and
[0021] Figs. 11 to 13 are schematic views showing the
hybrid power driving system in various operating modes
according to another embodiment.

DETAILED DESCRIPTIONS OF EMBODIMENTS OF 
THE INVENTION

[0022] The hybrid power driving system according to
embodiments of the present invention will be described
in details with reference to drawings below.
[0023] As shown in Figs. 1 and 2, in one embodiment
of the present invention, a hybrid power driving system
is provided, the hybrid power driving system comprises
an engine 1, a clutch 2, a first shaft A, a second shaft B
disposed parallel to the first shaft A, a motor 9, an energy
storage device 11, and an output gear 14. The engine 1
is connected with the first shaft A via the clutch 2. The
motor 9 is connected with the second shaft B directly or
indirectly, and electrically connected with the energy stor-
age device 11. The first shaft A has a first gear 3, a second
gear 5 and a first synchronizer 4. The first gear 3 and the
second gear 5 are fitted over and mounted on the first
shaft A via bearings respectively, and the first synchro-
nizer 4 is selectively engaged with the first gear 3 or the
second gear 5. The second shaft B has a third gear 6, a
fourth gear 8 and a second synchronizer 7. The third gear
6 is fitted over and mounted on the second shaft B via a
bearing, the fourth gear 8 is mounted fixedly onto the
second shaft B, and the second synchronizer 7 is selec-
tively engaged with the third gear 6 or the fourth gear 8.
The first gear 3 is engaged with the third gear 6, the sec-
ond gear 5 is engaged with the fourth gear 8, and the
third gear 6 is engaged with an output gear 14.
[0024] In the embodiments of the present invention,
similar to the prior art unless indicated particularly, con-
nections of the engine and the other components gener-
ally refer to the mechanical connections between the out-
put shaft of the engine and the components so as to input
and/or output power via the components, and connec-
tions of the motor and the other components generally
refer to the mechanical connections between the output
shaft of the more and the components so as to input
and/or output power via the components. In addition, the
connection between two components can be realized by
various means, for example, two shafts can be coupled
via a known coupler or a transmission unit such as a gear
train, or the two shafts can be substituted by one common
shaft, it is satisfied as long as the two shafts are connect-
ed so as to transmit power therebetween.

[0025] Fig.1 shows a schematic structural view of the
hybrid power driving system according to one embodi-
ment of the present invention.
[0026] As shown in Fig. 1, the engine 1 is connected
with the first shaft A via the clutch 2. When the clutch 2
is engaged, the engine 1 may drive the first shaft A to
rotate, and when the clutch 2 is disengaged, the power
transmission between the engine 1 and the first shaft A
is cut off. The motor 9 is connected with the second shaft
B and electrically connected with the energy storage de-
vice 11. When the motor 9 receives electricity from the
energy storage device 11, the second shaft B may be
driven to rotate. In addition, the second shaft B may drive
the motor 9 to generate electricity and store the gener-
ated electricity into the energy storage device 11. Nu-
merical references 10 and 12 denote the know power
converters.
[0027] The first shaft A has a first gear 3, a second
gear 5 and a first synchronizer 4. The first gear 3 and the
second gear 5 are fitted over and mounted on the first
shaft A via bearings respectively, and the first synchro-
nizer 4 is selectively engaged with the first gear 3 or the
second gear 5. Here, the first synchronizer 4 may be a
synchronizer used in a conventional transmission such
as friction type inertial synchronizer generally used. The
synchronizer generally comprises a splined hub fixed on
the first shaft A, an engaging sleeve fitted over the hub
and slidable on the hub axially, and a locking ring en-
gaged with the gear frictionally. When the synchronizer
is required to engage with the gear (for example the first
gear 3), the engaging sleeve is shifted by using a shifting
fork so as to engage the gear and locking ring, so that
the gear and the splined hub are rotated together, thus
realizing the power transmission between the gear and
the first shaft A.
[0028] The second shaft B has a third gear 6, a fourth
gear 8 and a second synchronizer 7. The third gear 6 is
fitted over and mounted on the second shaft B via a bear-
ing and rotatable relative to the second shaft B. The fourth
gear 8 is fixed to the second shaft B so as to rotate syn-
chronistically with the second shaft B. The second syn-
chronizer 7 is selectively engaged with the third gear 6
or the fourth gear 8. The first gear 3 is engaged with the
third gear 6, the second gear 5 is engaged with the fourth
gear 8, and the third gear 6 is engaged with an output
gear 14. The second synchronizer 7 has a same structure
as that of the first synchronizer 4.
[0029] With the first to fourth gears, the first to third
gears are fitted over and mounted on the first shaft or
second shaft via bearings so as to rotate freely relative
the first or second shaft, the fourth gear is fixed on the
second shaft so as to rotate synchronistically with the
second shaft B. The fourth gear may be mounted on the
second shaft via interference fit or other suitable means,
or may be integral with the second shaft, it is satisfied as
long as the fourth gear can rotate synchronistically with
the second shaft B.
[0030] It is known from the above that the first shaft A,

5 6 



EP 2 210 758 A1

5

5

10

15

20

25

30

35

40

45

50

55

the second shaft B, and the first to fourth gears and first
and second synchronizers mounted thereon form a
speed change mechanism having two gears similar to
the conventional transmission. However, this speed
change mechanism is different from the conventional
transmission. Wit the conventional transmission, it is
mainly used to shift the gear so as to adapt to different
conditions of the vehicle, but in the embodiments of the
invention, the speed change mechanism having two
gears is mainly used to realize various drive modes and
shift the hybrid power driving system among the various
drive modes. More particularly, in the speed change
mechanism having two gears of the present invention,
by disposing the first to fourth gears on the first and sec-
ond shafts in different manners (the first to third gear is
rotatable relative to the first shaft or second shaft, and
the fourth gear rotates synchronistically with the second
shaft), and by using the first and second synchronizers
4, 7, it is easy to realize the various power matching of
the different power sources, so that the hybrid power driv-
ing system has a plurality of drive modes and may be
shifted among the plurality of drive modes by simply op-
erating the first and second synchronizers 4, 7. In addi-
tion, the speed change mechanism having two gears may
has the function of shifting between the high speed gear
and the lower speed gear in some drive modes, so that
the power source can operate effectively and be adapt-
able to different conditions. The operations of the speed
change mechanism having two gears will be further de-
scribed below.
[0031] In hybrid vehicles, the output gear 14 outputs
the power from the engine 1 and/or motor 9 to the vehicles
16 via the differential 15 so as to drive the vehicle to run.
In one embodiment, the energy storage device 11 may
has an external charging port 13. In addition, the motor
9 can drive the vehicle separately to run in a cruising
speed. During the valley time of electricity consumption,
the energy storage device 11 may be charged by using
the external charging port 13, so that the energy storage
device 11 can supply electricity power to the motor 9 to
drive the vehicle separately, and the use of the engine 1
is farthest reduced, thus saving energy and reducing en-
vironment pollution and bringing advantageous effects.
[0032] The transmission ratio of the first gear 3 and
the third gear 6 may be determined based on the per-
formance and parameters of the vehicle such as maxi-
mum speed, maximum climbable gradient, complete
kerb mass, particularly, the ration is l. The transmission
ratio of the second gear 5 and the fourth gear 8 may be
determined based on the performance and parameters
of the vehicle such as maximum speed, maximum climb-
able gradient, complete kerb mass, particularly, the ration
is 2.45. The transmission ratio of the third gear 6 and the
output gear 14 may be determined based on the perform-
ance and parameters of the vehicle such as maximum
speed, maximum climbable gradient, complete kerb
mass, particularly, the ration is 4.9. Here, by selecting
the ratio reasonably, the engine 1 and the motor 9 can

operate at the optimal speed/power capability so as to
increase the efficiency of the system.
[0033] Without particular or contradictory explication,
aspects and features in the above embodiment are also
applicable to the following embodiments. Therefore, the
descriptions of the identical parts are omitted.
[0034] Fig.2 is schematic structural view of the hybrid
power driving system according to another embodiment
of the present invention.
[0035] In the example shown in Fig. 1, the motor 9 is
connected to the second shaft B directly, that is, the motor
9 and the second shaft B are disposed coaxially. Here,
the output shaft of the mort and the second shaft B may
be one shaft or two shafts connected via a coupler.
[0036] As shown in Fig.2, the embodiment shown in
Fig. 2 is different from the embodiment shown in Fig. 1
in that: the motor 9 is connected with the second shaft B
via a transmission. The transmission may be any known
transmission such as gear transmission, belt transmis-
sion, or chain transmission. As an example, the trans-
mission comprises a first transmission gear 21 and a sec-
ond transmission gear 22 engaged with each other, the
motor 9 is connected with the first transmission gear 21,
the first transmission gear 21 is mounted on the first shaft
A via a bearing, and the second transmission gear 22 is
fixed on the second shaft B. Therefore, the motor 9 and
the second shaft B are connected via the first transmis-
sion gear 21 and the second transmission gear 22 en-
gaged with each other. A suitable transmission ratio be-
tween the first transmission gear 21 and the second
transmission gear 22 may be selected as desired so as
to improve transmission efficiency.
[0037] The engine 1, the clutch 2, the first shaft A and
the motor 9 are disposed coaxially, that is, the engine 1
and the motor 9 are disposed at two side of the driving
system so as to optimize the arrangement of the system
on the vehicle and balance the vehicle, and the structure
is compact.
[0038] In addition, based on the type of the vehicle,
besides being disposed coaxially with the first shaft A or
the second shaft B, the motor 9 may be disposed in other
manners, for example the motor 9 is disposed above or
under the system, the present invention does not have
any limits to the disposing of the motor.
[0039] In addition, as described above, the motor 9 is
connected directly with the second shaft B, or connected
to the second shaft B via a transmission. The motor 9
may be connected with the second shaft B via an addition
clutch (not shown) so that the operation of the system is
flexible and various.
[0040] Without particular or contradictory indicating,
aspects and features in the above embodiments are also
applicable to the following embodiments. Therefore, the
descriptions of the identical parts are omitted.
[0041] Figs. 3 and 4 are schematic structural views of
the hybrid power driving system according to another em-
bodiment of the present invention.
[0042] As shown in Figs. 3 and 4, a hybrid power driv-
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ing system is provided, the hybrid power driving system
comprises an engine 1, a clutch 2, a first shaft A, a second
shaft B disposed parallel to the first shaft A, a motor 9,
an energy storage device 11, and an output gear 14. The
engine 1 is connected with the first shaft A via the clutch
2. The motor 9 is connected with the second shaft B di-
rectly or indirectly, and electrically connected with the
energy storage device 11. The first shaft A has a first
gear 3, a second gear 5 and a first synchronizer 4. The
first gear 3 and the second gear 5 are fitted over and
mounted on the first shaft A via bearings respectively,
and the first synchronizer 4 is selectively engaged with
the first gear 3 or the second gear 5. The second shaft
B has a third gear 6, a fourth gear 8, a fifth gear 23 and
a second synchronizer 7. The third gear 6 and the fourth
gear 8 are fixed on the second shaft B, the fifth gear 23
is mounted on the second shaft B via a bearing, and the
synchronizer 7 is selectively engaged with the fifth gear
23. The first gear 3 is engaged with the third gear 6, the
second gear 5 is engaged with the fourth gear 8, and the
fifth gear 23 is engaged with the output gear 14.
[0043] Fig. 3 is a schematic structural view of the hybrid
power driving system according to an embodiment of the
present invention, the structure of the embodiment
shown in Fig. 3 is similar to that of the embodiment shown
in Fig. 1 except for that the second shaft B is modified.
[0044] As shown in Fig. 3, the second shaft B has a
third gear 6, a fourth gear 8, a fifth gear 23 and a second
synchronizer 7. The third gear 6 and the fourth gear 8
are fixed on the second shaft B, the fifth gear 23 is mount-
ed on the second shaft B via a bearing, and the synchro-
nizer 7 is selectively engaged with the fifth gear 23. The
first gear 3 is engaged with the third gear 6, the second
gear 5 is engaged with the fourth gear 8, and the fifth
gear 23 is engaged with the output gear 14 so as to output
power via the output gear 14.
[0045] Fig. 4 is a schematic structural view of the hybrid
power driving system according to another embodiment
of the present invention, the structure of the embodiment
shown in Fig. 4 is similar to that of the embodiment shown
in Fig. 3 except for that the arrangement of the motor 9
is changed. Here, the arrangement of the motor 9 is sub-
stantially identical with that in Fig. 2.
[0046] Figs. 5 to 10 are schematic views showing the
hybrid power driving system according to embodiments
in various operating modes.
[0047] As shown in Figs. 5 to 10, a driving method of
a hybrid power driving system is provided. The driving
method comprises providing an engine 1, a clutch 2, a
first shaft A, a second shaft B disposed parallel to the
first shaft A, a motor 9, an energy storage device 11; and
an output gear 14. The engine 1 is connected with the
first shaft A via the clutch 2, when the clutch 2 is engaged,
the engine 1 outputs power to the first shaft A. The motor
9 is connected with the second shaft B directly or indi-
rectly, and is electrically connected with the energy stor-
age device 11, such that the motor 9 outputs power to
the second shaft B by receiving electricity from the energy

storage device 11, or generates electricity and stores the
electricity into the energy storage device 11 by receiving
power from the second shaft B. The first shaft A has a
first gear 3, a second gear 5 and a first synchronizer 4,
in which the first gear 3 and the second gear 5 are fitted
over and mounted on the first shaft A via bearings re-
spectively, and the first synchronizer 4 is selectively en-
gaged with the first gear 3 or the second gear 5. The
second shaft B has a third gear 6, a fourth gear 8 and a
second synchronizer 7, in which the third gear 6 is fitted
over and mounted on the second shaft B via a bearing,
the fourth gear 8 is fixed on the second shaft B, and the
synchronizer 7 is selectively engaged with the third gear
6 or the fourth gear 8. The first gear 3 is engaged with
the third gear 6, the second gear 5 is engaged with the
fourth gear 8, and the third gear 6 is engaged with the
output gear 14. The output gear 14 is used to output
power from the engine 1 and/or the motor 9 to the wheels
of the vehicle, or feed power from the wheels back to the
motor 9, thus causing the motor 9 to generate electricity
and store to the generated electricity into the energy stor-
age device 11.
[0048] The motor 9 may be connected with the second
shaft B directly so as to output power to the second shaft
B or receive power from the second shaft B.
[0049] The motor 9 may be connected with the second
shaft B via a transmission unit so as to output power to
the second shaft B or receive power from the second
shaft B.
[0050] The transmission unit may comprise a first
transmission gear 21 and a second transmission gear 22
engaged with each other. The motor 9 is connected with
the first transmission gear 21 mounted on the first shaft
A via a bearing, and the second transmission gear is fixed
on the second shaft B.
[0051] In an example, the engine 1, the clutch 2, the
first shaft A and the motor 9 are disposed coaxially.
[0052] Fig. 5 shows the pure electric drive mode of the
hybrid driving system. As shown in Fig. 5, the second
synchronizer 7 engages with the fifth gear 23, the first
synchronizer 4 may be positioned in the middle position
thereof, i.e., a suspending position. At this time, the motor
9 operates as an electric motor driving the second shaft
B to rotate. Because the second synchronizer 7 is en-
gaged with the fifth gear 23, the second shaft B may drive
the fifth gear 23 to rotate, and output the power to drive
the vehicle via an output gear 14. At this time, because
the first synchronize 4 is positioned in the middle position,
the first gear 3 engaging with the third gear 6 and the
second gear 5 engaging with the fourth gear 8 rotate idly
on the first shaft A. In this driving mode, the engine 1
does not participate in driving and the vehicle is only driv-
en by the motor 9 to run.
[0053] Under normal condition, i.e., when the energy
storage device 11 has sufficient charge and the torque
requirement of the vehicle is satisfied by the motor 9, the
vehicle runs in the pure-electric drive mode. At this time,
the direct start of the vehicle may be achieved. Also under

9 10 



EP 2 210 758 A1

7

5

10

15

20

25

30

35

40

45

50

55

this mode, reverse gear function may be achieved. The
motor driver directly controls the motor 9 to rotate in re-
verse so that the vehicle may achieve reverse gear run-
ning. Thus, the reverse-gear mechanism and the re-
verse-gear manipulating mechanism may be omitted, so
that the whole system is reduced by volume with simple
structure. The weight thereof may be reduced, and the
cost thereof may be lowered with enhanced reliability. In
this mode, the gear-shift function of speed changing
mechanism with two gears may not be used, and the
rotating speed and torque of the motor 9 may be control-
led by the motor driver so that the vehicle may be con-
trolled.
[0054] Fig. 6 shows a parallel mode of the hybrid driv-
ing system. As shown in Fig. 6, the first synchronizer 4
engages with the first gear 3 (as shown by solid line in
the figure), or engages with the second gear 5 (as shown
by dotted line) while the second synchronizer 4 still en-
gages with the third gear 6. At this time, the motor 9 may
drive the second shaft B to rotate while the clutch 2 is
engaged, and the engine 1 may drive the first shaft A to
rotate. When the first synchronizer 4 engages with the
first gear 3 (low-speed gear state), the power of the en-
gine 1 may drive the first gear 3 to rotate via the first shaft
A. At this time, the power outputted from the engine 1
and power outputted from the motor 9 are overlapped on
the second shaft B, and outputted via the output gear 14
so that the engine 1 and the motor 9 may drive in parallel.
When the first synchronizer 4 engages with the second
gear 5 (high-speed gear state), the power from the engine
1 may drive the second gear 5 to rotate via the first shaft
A, at this time, power from the engine 1 may be trans-
mitted to the third gear 6 via the second gear 5, the fourth
gear 8 engaging the second gear 5 and the second shaft
B rotating in synchronizing with the fourth gear 8, thus
achieving the parallel driving of the engine 1 and the mo-
tor 9.
[0055] The parallel mode is suitable for vehicle rapid
accelerating, climbing and overtaking under high speed
etc. At this time, the torque requirement of the vehicle is
larger than that provided by the motor. Therefore, the
engine has to participate in operating so that the system
may run in the parallel mode. Under this mode, the gear-
shift function of the speed changing mechanism with two
gears, i.e. the first synchronizer 4 being selectively en-
gaging the first gear 3 or the second gear 5, may be used
to adjust the rotating speed of the engine so that the
engine and the motor may run in high efficiency.
[0056] Fig. 7 shows the engine drive mode of the hybrid
driving system. As shown in Fig. 7, there may be two-
gear operating state under this engine drive mode, in
which the low-speed gear state is indicated by solid lines,
the first synchronizer 4 is engaged with the first gear 3
and the second synchronizer 7 is in the middle position,
and in which the high-speed gear state is indicated by
dotted lines, the first synchronizer 4 is engaged with the
second gear 5 and the second synchronizer 7 is engaged
with the third gear 6. Since the vehicle is driven by the

engine 1 separately, the clutch 2 is engaged. Because
the vehicle is only driven by the engine 1, the clutch 2 is
in the engaging state. In the low-speed gear state, the
engine 1 drives the first shaft A to rotate. The first shaft
A may rotate the first gear 3 via the first synchronizer 4,
the first gear 3 rotates the third gear 6, the third gear 6
may drive the output gear 14 to rotate to output power,
and the motor 9 does not operate. In the high-speed gear
state, the engine 1 drive the first shaft A to rotate, the
first shaft A may drive the second gear 5 to rotate via the
first synchronizer 4, the second gear 5 may drive the
fourth gear 8 to rotate, the fourth gear 8 may drive the
second shaft B to rotate, the second shaft B may drive
the third gear 6 to rotate via the second synchronizer 7
so as to rotate output gear 14 to output power. At this
time, the rotating shaft of the engine 9 runs idly.
[0057] Only the engine 1 supplies power in this mode
which is adapted to the energy storage device 11 with
insufficient charge or damaged. As stated above, this
engine drive mode also has the low-speed and high-
speed gear operating states, so that the rotating speed
may be adjusted to make the engine running with high
efficiency. In the low-speed operating state, the vehicle
may be directly started.
[0058] Fig. 8 shows the in-situ electricity generating
mode of the hybrid driving system. As shown in Fig. 8,
the clutch 2 is engaged, the first synchronizer 4 is en-
gaged with the second gear 5, and the second synchro-
nizer 7 is in the middle position. At this time, the engine
1 drives the first shaft A to rotate. The first shaft A may
rotate the second gear 5 via the first synchronizer 4, the
second gear 5 rotates the fourth gear 8, the fourth gear
8 drives the second shaft B to rotate so as to drive the
motor 9 to generate electricity and to store the generated
electricity into the energy storage device 11. Since the
energy storage device 11 in the middle position, the third
gear 6 does not rotate and no power is outputted.
[0059] When the charge of the energy storage device
11 is too low, this energy storage device 11 can be se-
lected and used, that is, the engine 1 is started to gen-
erate electricity when the vehicle stops, so that the vehi-
cle can run later. Under the general situation, the engine
1 is started by the starting motor (not shown). In the em-
bodiment of the present invention, the engine 1 may be
started by the motor. That is, the motor 9 may be started
by a small amount of charge in the energy storage device
1l, and the engine 1 is started by the motor 9, after the
engine 1 is started, the motor 9 is driven by the engine
1 to generate electricity. The exhaust of the engine 1 can
be reduced by starting the engine 1 by driving of the motor
9.
[0060] Fig. 9 shows the electricity generating and in-
operating mode of the hybrid driving system. As shown
in Fig. 9, the clutch 2 is engaged, the first synchronizer
4 is engaged with the second gear 5, and the second
synchronizer 7 is engaged with the third gear 6. At this
time, the engine 1 drives the first shaft A to rotate. The
first shaft A may rotate the second gear 5 via the first
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synchronizer 4, the second gear 5 rotates the fourth gear
8, the fourth gear 8 drives the second shaft B to rotate,
and the second shaft B drives the motor 9 to generate
electricity while rotating the third gear 6 via the second
synchronizer 7, that the power is outputted via the output
gear 14. that is, in this electricity generating and in-op-
erating mode, a portion of the power of the engine 1 is
used to drive the motor 9 to generate electricity and the
other portion of the power of the engine 1 is outputted
via the output gear 14 to drive the vehicle to run. In ad-
dition, in this electricity generating and in-operating
mode, the electricity generating load of the motor 9 may
be driven by the motor driver so as to control the driving
force of the vehicle, so that the engine 1 operates with
high efficiency.
[0061] Fig. 10 shows the feedback electricity generat-
ing mode of the hybrid driving system. As shown in Fig.
10, the first synchronizer 4 is in the middle position, and
the second synchronizer 7 is engaged with the third gear
6. The kinetic energy from the wheels of the vehicle drives
the motor 9 to generate electricity via the output gear 14,
the third gear 6, the second synchronizer 7 and the sec-
ond shaft B so as to recover energy. In this feedback
electricity generating mode, the braking of the vehicle
may be realized by driving the motor 9. When the motor
9 is driven to generate electricity which is not enough for
braking the vehicle, the braking ability may be further
increased by engaging the clutch 2 to drive the engine 1
reversely. Of course, the vehicle may be braked by using
the braking mechanism mounted on the vehicle.
[0062] In addition, since the energy storage device 11
has an external charging port 13, so that the starting sys-
tem may have a mode in which the energy storage device
11 is charged by connecting to an external electrical
source. That is, the energy storage device 11 is charged
via the external charging port 13. In this mode, the energy
storage device 11 is charged during valley time of elec-
tricity consumption such as night, therefore the commer-
cial power supply can be used reasonably. Comparing
to generating electricity by using oil engine, charging by
using commercial power supply is low in cost, so that the
cost of using vehicle is low and the environment pollution
is reduced.
[0063] In the various drive mode of the driving system
shown in Figs. 5 to 10, the motor 9 is directly connected
to the second shaft B. As described above, the motor 9
may be connected to the second shaft B via the first trans-
mission gear 21 and the second transmission gear 22
engaged with other. The operation in this mode is similar
to that in the above described modes, so that detailed
description thereof is omitted.
[0064] Figs. 11-13 disclose schematic views of differ-
ent operating modes of the hybrid power driving system
according to another embodiment of the present inven-
tion.
[0065] As shown in Figs. 11-13, a driving method of a
hybrid power driving system may be provided. The driv-
ing method may comprise: providing an engine 1, a clutch

2, a first shaft A, a second shaft B disposed parallel to
the first shaft A, a motor 9, an energy storage device 11;
and an output gear 14. The engine 1 may be connected
with the first shaft A via the clutch 2, when the clutch 2
may be engaged, the engine 1 outputs power to the first
shaft A. The motor 9 may be connected with the second
shaft B directly or indirectly and electrically connected
with the energy storage device 11. The motor 9 may out-
put power to the second shaft B by receiving electricity
from the energy storage device 11. Or the motor 9 may
generate electricity and store the electricity into the en-
ergy storage device 11 by receiving power from the sec-
ond shaft B. The first shaft A may be provided with a first
gear 3, a second gear 5 and a first synchronizer 4, in
which the first gear 3 and the second gear 5 may be
mounted on the first shaft A via a bearing, and the first
synchronizer 4 may be selectively engaged with the first
gear 3 or the second gear 5. The second shaft B may be
provided with a third gear 6, a fourth gear 8, a fifth gear
23 and a second synchronizer 7, in which the third gear
6 and the fourth gear 8 are fixed to the second shaft B.
The fifth gear 23 may be mounted on the second shaft
B via a bearing, and the synchronizer 7 may be selectively
engaged with the fifth gear 23. The first gear 3 may be
engaged with the third gear 6, the second gear 5 may be
engaged with the fourth gear 8, and the fifth gear 23 may
be engaged with the output gear 14. The output gear 14
may be used to output the power from the engine 1 and/or
the motor 9 to wheels, or feed the power from the wheels
back to the motor 9, thus causing the motor 9 to generate
electricity and store the electricity into the energy storage
device 11.
[0066] The motor 9 may be connected with the second
shaft B directly so as to output power to the second shaft
B or receive power from the second shaft B.
[0067] The motor 9 may be connected with the second
shaft B via a transmission unit so as to output power to
the second shaft B or receive power from the second
shaft B.
[0068] Preferably, the transmission unit may comprise:
a first transmission gear 21; a second transmission gear
22 engaged with the first transmission gear 21. The motor
9 may be connected with the first transmission gear 21,
the first transmission gear 21 may be mounted on the
first shaft A via a bearing, and the second transmission
gear 22 may be fixed on the second shaft B.
[0069] Preferably, the engine 1, the clutch 2, the first
shaft A and the motor 9 may be disposed coaxially.
[0070] As shown in Fig. 11, the second synchronizer
7 engages with the fifth gear 23, the first synchronizer 4
may be positioned in the middle thereof, i.e., a suspend-
ing position.
[0071] At this time, the system is controlled in a pure-
electric drive mode, the motor 9 can operate as an electric
motor driving the second shaft B to rotate. Because the
second synchronizer 7 may be engaged with the fifth
gear 23, the second shaft B may drive the fifth gear 23
to rotate, and output the power to drive the vehicle via
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an output gear 14. At this time, because the first synchro-
nize 4 is positioned in the middle position, the first gear
3 engaging with the third gear 6 and the second gear 5
engaging with the fourth gear 8 rotate idly on the first
shaft A. In this driving mode, the engine 1 does not par-
ticipate in driving, and the vehicle is driven by the motor
9 only.
[0072] Under normal condition, i.e., when the energy
storage device 11 has sufficient charge and the torque
requirement of the vehicle is satisfied by the motor 9, the
vehicle runs in the pure-electric drive mode. At this time,
the direct start of the vehicle may be achieved. Also under
this mode, reverse gear function may be achieved. The
motor driver directly controls the motor 9 to rotate in re-
verse so that the vehicle may achieve reverse gear run-
ning. Thus, the reverse-gear mechanism and the re-
verse-gear manipulating mechanism may be omitted, so
that the whole system is reduced by volume with simple
structure. The weight thereof may be reduced, and the
cost thereof may be lowered with enhanced reliability. In
this mode, the gear-shift function of speed changing
mechanism with two gears may not be used, and the
rotating speed and torque of the motor 9 may be control-
led by the motor driver so that the vehicle may be con-
trolled.
[0073] In addition, the system may be controlled in a
feedback electricity generating mode. The kinetic energy
from the wheels drives the motor 9 to generate electricity
via the output gear 14, the fifth gear 23, the second syn-
chronizer 7 and the second shaft B, so that energy may
be recycled. Through this operating mode, the vehicle
brake may be achieved by the motor 9 being dragged.
When the motor 9 is dragged to generate electricity which
is not sufficient to brake the vehicle, the clutch 2 may be
engaged to anti-drag the engine 1 to further enhance
braking capability. Certainly, the braking device on the
vehicle may be used for achieving the brake operation
of the vehicle.
[0074] As shown in Fig. 12, the first synchronizer 4
engages with the first gear 3 (as shown by solid line in
the figure), or engages with the second gear 5 (as shown
by dotted line) while the second synchronizer 4 still en-
gages with the fifth gear 23.
[0075] At this time, the system may be controlled to
operate in a parallel mode. The motor 9 may drive the
second shaft B to rotate while the clutch 2 is engaged
and the engine 1 may drive the first shaft A to rotate.
When the first synchronizer 4 engages with the first gear
3 (low-speed gear state), the power of the engine 1 may
drive the first gear 3 to rotate via the first shaft A. At this
time, the power outputted from the engine 1 and power
outputted from the motor 9 are overlapped on the second
shaft B, and outputted via the fifth gear 23 and the output
gear 14 so that the engine 1 and the motor 9 may drive
in parallel. When the first synchronizer 4 engages with
the second gear 5 (high-speed gear state), the power
from the engine 1 may drive the second gear 5 to rotate
via the first shaft A, at this time, power from the engine

1 may be transmitted to the third gear 6 via the second
gear 5, the fourth gear 8 engaging the second gear 5 and
the second shaft B rotating in synchronizing with the
fourth gear 8, thus achieving the parallel driving of the
engine 1 and the motor 9.
[0076] The parallel mode is suitable for vehicle rapid
accelerating, climbing and overtaking under high speed
etc. At this time, the torque requirement of the vehicle is
larger than that provided by the motor. Therefore, the
engine has to participate so that the system may run in
the parallel mode. Under this mode, the gear-shift func-
tion of the speed changing mechanism with two gears,
i.e. the first synchronizer 4 being selectively engaging
the first gear 3 or the second gear 5, may be used to
adjust the rotating speed of the engine so that the engine
and the motor may run in high efficiency.
[0077] Further, the system may be controlled to run in
an engine drive mode. In the low-speed gear state, the
engine 1 drives the first shift A to rotate. The first shaft A
may rotate the first gear 3 via the first synchronizer 4, the
first gear 3 rotates the third gear 6 and the second shaft
B, the second shaft B may drive the fifth gear 23 and the
output gear 14 to rotate via the second synchronizer 7
to output power, and the motor 9 does not operate, and
the rotating shaft of the motor 9 may rotate idly. In the
high-speed gear state, the engine 1 drive the first shaft
A to rotate, the first shaft A may drive the second gear 5
to rotate via the first synchronizer 4, the second gear 5
may drive the fourth gear 8 to rotate, the fourth gear 8
may drive the second shaft B to rotate, the second shaft
B may drive the fifth gear 23 to rotate via the second
synchronizer 7 so that the output gear 14 may be rotated
to output power. At this time, the rotating shaft of the
engine 9 runs idly similarly.
[0078] Only the engine 1 supplies power in this mode
which is adapted to the energy storage device 11 with
insufficient charge or damaged. As stated above, this
mode also has the low-speed and high-speed gear op-
erating states, so that the rotating speed may be adjusted
to make the engine running with high efficiency. In the
low-speed operating state, the vehicle may be directly
started.
[0079] In addition, the system may be controlled to run
in an electricity generating and in-operating mode. The
engine 1 may drive the first shaft A to rotate, the first shaft
A may drive the second gear 5 to rotate via the first syn-
chronizer 4, the second gear 5 may drive the fourth gear
8 to rotate, the fourth gear 8 may drive the second shaft
B. While the second shaft B may drive the motor 9, the
second synchronizer 7 may drive the fifth gear 23 to rotate
so that power may be outputted by the output gear 14.
That is to say, in this operating mode, a part of the power
from the engine 1 may drive the motor 9 to generate
electricity. Another part of the power is outputted via the
output gear 14 to drive the vehicle. In addition, in this
operating mode, the electricity generating load of the mo-
tor 9 may be controlled by the motor driver so that the
driving force of the vehicle may be controlled, thus the
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engine may run with high efficiency.
[0080] As shown in Fig. 13, the clutch 2 engages, the
first synchronizer 4 engages with the first gear 3 (as
shown by solid line), or the first synchronizer 4 may en-
gage with the second gear 5 (as shown by dotted line);
the second synchronizer 7 may be positioned in the mid-
dle position.
[0081] At this time, the system may be controlled to
run in the in-situ electricity generating mode. When the
first synchronizer 4 is engaged with the first gear 3 (low-
speed gear state), the power of the engine 1 may drive
the first gear 3 and the third gear 6 to rotate via the first
shaft A, the third gear 6 may drive the second shaft B to
rotate so that the motor 9 is driven to generate electricity
and the electricity is stored in the energy storage device
11. Because the second synchronizer 7 is provided in
the middle position, the fifth gear 23 does not rotate, thus
there is no power to be outputted. When the first syn-
chronizer 4 engages with the second gear 5 (high-speed
gear state), the power of the engine 1 drives the second
gear 5 and the fourth gear 8 to rotate via the first shaft
A, the forth gear 8 drives the second shaft B to rotate so
that the motor 9 is driven to generate electricity, and the
generated electricity is stored in the energy storage de-
vice 11. Because the second synchronizer 7 is positioned
in the middle position, the fifth gear 23 does not rotate,
thus no power is outputted. Under this mode, the rotating
speed may be adjusted by the gear-shift function of the
speed changing mechanism having two gears so that the
engine may operate with highest efficiency, and the mo-
tor operates in the highest electricity generating zone.
[0082] When the charge of the energy storage device
1 is too low, this mode can be selected and used, that is,
the engine 1 is started to generate electricity when the
vehicle stops, so that the vehicle can run later. Under
normal condition, the engine 1 is started by the starting
motor (not shown). In the embodiment of the present in-
vention, the engine 1 may be started by the motor 9. That
is to say, the motor 9 may be started by a small amount
of charge in the energy storage device 11, and the engine
1 is started by the motor 9, after the engine 1 is started,
the motor 9 is driven by the engine 1 to generate elec-
tricity. The exhaust of the engine 1 can be reduced by
starting the engine 1 by driving of the motor 9.
[0083] Further, as described above, because the en-
ergy storage device 11 of the present invention may fur-
ther comprise an external charging port 13, the start sys-
tem of the present disclosure may further comprise a
charging by external power supply source mode. That is
to say, the energy storage device 11 is charged by the
external charging port 13. Through this mode, it is
charged during low-electricity demanding period, such
as at night or in deep night so that municipal electricity
may be rationally used. In addition, the cost of charging
with municipal electricity is much lower than that of motor
using fuel. Thus, the cost for using the vehicle is lowered
with reduced environmental pollution.
[0084] In the different operating modes of the driving

system as shown in Figs. 11-13, the motor 9 is directly
coupled to the second shaft B. As described above, the
motor 9 may also be coupled to the second shaft B via
a transmission, such as the first transmitting gear 21 and
the second transmitting gear 22 engaged with each other.
The operating mode is similar to the modes as described
herein, which will not be described in detail.
[0085] In all, The present invention at least possesses
the following advantages:
[0086] 1. A speed changing mechanism with two gears
may substitute the traditional multispeed with the reverse
gear mechanism being cancelled, thus saving some
space which makes the system more compact, occupy-
ing less space.
[0087] 2. The motor used in the present disclosure pos-
sess enough power which can drive the vehicle to run on
a level road with medium or high speed, so that the ve-
hicle may be driven by motor under normal condition
which minimizes the usage of engine, thus saving energy
and reducing environmental pollution.
[0088] 3. By selecting appropriate transmission ratio
among the gears, the engine and the motor may be op-
erated under optimal rotating speed, thus effectively im-
proving system efficiency.
[0089] 4. The energy storage device may comprise an
external charging port, which is designed to satisfy vehi-
cle to run distance long enough with pure-electric drive
mode, thus under normal usage, the engine may not be
used in city driving such as during rush hour, shopping
etc.
[0090] 5. The present disclosure dexterously adopts a
synchronizer in a traditional transmission to complete the
conversion between different operating modes, thus re-
ducing manufacturing cost, simplifying system control
and enhancing reliability.

Claims

1. A hybrid power driving system, comprising:

an engine (1);
a clutch (2);
a first shaft (A);
a second shaft (B) disposed parallel to the first
shaft (A);
a motor (9);
an energy storage device (11); and
an output gear (14); wherein
the engine (1) is connected with the first shaft
(A) via the clutch (2);
the motor (9) is connected with the second shaft
(B) directly or indirectly, and is electrically con-
nected with the energy storage device (11);
the first shaft (A) has a first gear (3), a second
gear (5) and a first synchronizer (4), in which the
first gear (3) and the second gear (5) are mount-
ed on the first shaft (A) via bearings respectively,
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and the first synchronizer (4) is selectively en-
gaged with the first gear (3) or the second gear
(5);
the second shaft (B) has a third gear (6), a fourth
gear (8) and a second synchronizer (7), in which
the third gear (6) is mounted on the second shaft
(B) via a bearing, the fourth gear (8) is fixed to
the second shaft (B), and the second synchro-
nizer (7) is selectively engaged with the third
gear (6) or the fourth gear (8);
the first gear (3) is engaged with the third gear
(6), the second gear (5) is engaged with the
fourth gear (8), and the third gear (6) is engaged
with an output gear (14).

2. The hybrid power driving system of claim 1, wherein
the motor (9) is directly coupled to the second shaft
(B).

3. The hybrid power driving system of claim 1, wherein
the motor (9) is connected with the second shaft (B)
via a transmission unit.

4. The hybrid power driving system of claim 3, wherein
the transmission unit comprises:

a first transmission gear (21);
a second transmission gear (22) engaged with
the first transmission gear (21);
wherein the motor (9) is connected with the first
transmission gear (21), the first transmission
gear (21) is mounted on the first shaft (A) via a
bearing, and the second transmission gear is
fixed on the second shaft (B).

5. The hybrid power driving system of claim 4, wherein
the engine (1), the clutch (2), the first shaft (A) and
the motor (9) are disposed coaxially .

6. The hybrid power driving system of claim 1, wherein
the output gear (14) outputs power to wheel (16) via
a differential (15).

7. The hybrid power driving system of claim 1, wherein
the energy storage device has an external charging
port.

8. The hybrid power driving system of claim 1, wherein
the motor (9) may drive the vehicle separately to run
in a cruising speed.

9. The hybrid power driving system of claim 1, wherein
a transmission ratio of the first gear (3) and the third
gear (6) is 1, a transmission ratio of the second gear
(5) and the fourth gear (8) is 2.45, and a transmission
ratio of the third gear (6) and the output gear (14) is
4.9.

10. A hybrid power driving system comprising:

an engine (1);
a clutch (2);
a first shaft (A);
a second shaft (B) disposed parallel to the first
shaft (A);
a motor (9);
an energy storage device (11); and
an output gear (14);
wherein the engine (1) is connected with the first
shaft (A) via the clutch (2);
the motor (9) is connected with the second shaft
(B) directly or indirectly, and is electrically con-
nected with the energy storage device (11);
the first shaft (A) has a first gear (3), a second
gear (5) and a first synchronizer (4), in which the
first gear (3) and the second gear (5) are mount-
ed on the first shaft (A) via bearings respectively,
and the first synchronizer (4) is selectively en-
gaged with the first gear (3) or the second gear
(5);
the second shaft (B) has a third gear (6), a fourth
gear (8), a fifth gear (23) and a second synchro-
nizer (7), in which the third gear (6) and the fourth
gear (8) are fixed on the second shaft (B), the
fifth gear (23) is mounted on the second shaft
(B) via a bearing, and the synchronizer (7) is
selectively engaged with the fifth gear (23);
the first gear (3) is engaged with the third gear
(6), the second gear (5) is engaged with the
fourth gear (8), and the fifth gear (23) is engaged
with the output gear (14).

11. The hybrid power system of claim 10, wherein the
motor (9) is connected with the second shaft (B) di-
rectly.

12. The hybrid power system of claim 10, wherein the
motor is connected with the second shaft (B) via a
transmission unit.

13. The hybrid power driving system of claim 12, wherein
the transmission unit comprises:

a first transmission gear (21);
a second transmission gear (22) engaged with
the first transmission gear (21);
wherein, the motor (9) is connected with the first
transmission gear (21), the first transmission
gear (21) is mounted on the first shaft (A) via a
bearing, and the second transmission gear (22)
is fixed on the second shaft (B).

14. The hybrid power driving system of claim 13, wherein
the engine (1), the clutch (2), the first shaft (A) and
the motor (9) are disposed coaxially.
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15. The hybrid power driving system of claim 10, wherein
the fifth gear (23) is position at a side of the engine
(1).

16. The hybrid power driving system of claim 10, wherein
the output gear (14) outputs power to wheel (16) via
a differential (15).

17. The hybrid power driving system of claim 10, wherein
the energy storage device has an external charging
port.

18. The hybrid power driving system of claim 10, wherein
the motor (9) may drive the vehicle separately to run
in a cruising speed.

19. A driving method of a hybrid power driving system,
comprising:

providing an engine (1), a clutch (2), a first shaft
(A), a second shaft (B) disposed parallel to the
first shaft (A), a motor (9), an energy storage
device (11); and an output gear (14);
wherein, the engine (1) is connected with the
first shaft (A) via the clutch (2), when the clutch
(2) is engaged, the engine (1) outputs power to
the first shaft (A);
the motor (9) is connected with the second shaft
(B) directly or indirectly, and is electrically con-
nected with the energy storage device (11), such
that the motor (9) outputs power to the second
shaft (B) by receiving electricity from the energy
storage device (11), or the motor (9) generates
electricity and stores the electricity into the en-
ergy storage device (11) by receiving power
from the second shaft (B);
the first shaft (A) is provided with a first gear (3),
a second gear (5) and a first synchronizer (4),
in which the first gear (3) and the second gear
(5) are mounted on the first shaft (A) via bearings
respectively, and the first synchronizer (4) is se-
lectively engaged with the first gear (3) or the
second gear (5);
the second shaft (B) is provided with a third gear
(6), a fourth gear (8) and a second synchronizer
(7), in which the third gear (6) is mounted on the
second shaft (B) via a bearing, the fourth gear
(8) is fixed on the second shaft (B), and the syn-
chronizer (7) is selectively engaged with the third
gear (6) or the fourth gear (8);
the first gear (3) is engaged with the third gear
(6), the second gear (5) is engaged with the
fourth gear (8), and the third gear (6) is engaged
with the output gear (14);
the output gear (14) is used to output power from
the engine (1) and/or the motor (9) to wheels, or
feed power from the wheels back to the motor
(9), thus causing the motor (9) to generate elec-

tricity and store to the generated electricity into
the energy storage device (11).

20. The driving method of claim 19, wherein the motor
(9) is connected with the second shaft (B) directly so
as to output power to the second shaft (B) or receive
power from the second shaft (B).

21. The driving method of claim 19, wherein the motor
(9) is connected with the second shaft (B) via a trans-
mission unit so as to output power to the second
shaft (B) or receive power from the second shaft (B).

22. The driving method of claim 21, wherein the trans-
mission unit comprises:

a first transmission gear (21);
a second transmission gear (22) engaged with
the first transmission gear (21);
wherein the motor (9) is connected with the first
transmission gear (21), the first transmission
gear (21) is mounted on the first shaft (A) via a
bearing, and the second transmission gear is
fixed on the second shaft (B).

23. The driving method of claim 22, wherein the engine
(1), the clutch (2), the first shaft (A) and the motor
(9) are disposed coaxially.

24. The driving method of claim 19, wherein the driving
system comprises the following operating modes:

a pure electric drive mode, in which the vehicle
is driven by the motor (9) separately, the engine
(1) is stopped, the clutch (2) is disengaged, the
first synchronizer (4) is in a middle position, and
the second synchronizer (7) is engaged with the
third gear (6);
a parallel mode, in which the vehicle is driven
by the engine (1) and the motor (9) jointly, the
clutch is engaged, the first synchronizer (4) is
engaged with the first gear (3) or the second
gear (5), and the second synchronizer (7) is en-
gaged with the third gear (6);
an electricity generating and in-operating mode,
in which the vehicle is driven by the engine (1)
and the motor (9) is simultaneously driven to
generate electricity, the clutch (2) is engaged,
the first synchronizer (4) is engaged with the first
gear (3) or the second gear (5), and the second
synchronizer (7) is engaged with the third gear
(6); and
an engine drive mode, in which the vehicle is
driven by the engine (1) separately, the clutch
(2) is engaged, the first synchronizer (4) is en-
gaged with the first gear (3) and the second syn-
chronizer (7) is in a middle position, or the first
synchronizer (4) is engaged with the second
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gear (5) and the second synchronizer (7) is en-
gaged with the third gear (6).

25. The driving method of claim 24, wherein the driving
system further comprises the following operating
modes:

an in-situ electricity generating mode, in which
the engine (1) drives the motor (9) to generate
electricity, the clutch (2) is engaged, the first syn-
chronizer (4) is engaged with the second gear
(5), and the second synchronizer (7) is in a mid-
dle position; and
a feedback electricity generating mode, in which
the output gear (14) outputs power to drive the
motor (9) to generate electricity, the engine (1)
is stopped, the synchronizer (4) is in a middle
position, and the second synchronizer (7) is en-
gaged with the third gear (6).

26. The driving method of claim 24 or 25, the driving
system further comprises the following operating
mode:

a charging by external power supply source
mode, in which the energy storage device (11)
is charged by an external charging port (13).

27. A driving method of a hybrid power driving system,
comprising:

providing an engine (1), a clutch (2), a first shaft
(A), a second shaft (B) disposed parallel to the
first shaft (A), a motor (9), an energy storage
device (11), and an output gear (14),
wherein the engine (1) is connected with the first
shaft (A) via the clutch (2), when the clutch (2)
is engaged, the engine (1) outputs power to the
first shaft (A);
the motor (9) is connected with the second shaft
(B) directly or indirectly and electrically connect-
ed with the energy storage device (11), the mo-
tor (9) outputs power to the second shaft (B) by
receiving electricity from the energy storage de-
vice (11), or the motor (9) generates electricity
and stores the electricity into the energy storage
device (11) by receiving power from the second
shaft (B),
the first shaft (A) is provided with a first gear (3),
a second gear (5) and a first synchronizer (4),
in which the first gear (3) and the second gear
(5) are mounted on the first shaft (A) via a bear-
ing, and the first synchronizer (4) is selectively
engaged with the first gear (3) or the second
gear (5);
the second shaft (B) is provided with a third gear
(6), a fourth gear (8), a fifth gear (23) and a sec-
ond synchronizer (7), in which the third gear (6)

and the fourth gear (8) are mounted on the sec-
ond shaft (B) via bearings respectively, the fifth
gear (23) is mounted on the second shaft (B) via
a bearing, and the synchronizer (7) is selectively
engaged with the fifth gear (23);
the first gear (3) is engaged with the third gear
(6), the second gear (5) is engaged with the
fourth gear (8), and the fifth gear (23) is engaged
with the output gear (14);
the output gear (14) is used to output the power
from the engine (1) and/or the motor (9) to
wheels, or feed the power from the wheel back
to the motor (9), thus causing the motor (9) to
generate electricity and store the electricity into
the energy storage device (11).

28. The driving method of claim 27, wherein the motor
(9) is connected with the second shaft (B) directly so
as to output power to the second shaft (B) or receive
power from the second shaft (B).

29. The driving method of claim 27, wherein the motor
(9) is connected with the second shaft (B) via a trans-
mission unit so as to output power to the second
shaft (B) or receive power from the second shaft (B).

30. The driving method of claim 29, wherein the trans-
mission unit comprises:

a first transmission gear (21);
a second transmission gear (22) engaged with
the first transmission gear (21);
wherein the motor (9) is connected with the first
transmission gear (21), the first transmission
gear (21) is mounted on the first shaft (A) via a
bearing, and the second transmission gear is
fixed on the second shaft (B).

31. The driving method of claim 27, wherein the engine
(1), the clutch (2), the first shaft (A) and the motor
(9) are disposed coaxially.

32. The driving method of claim 27, wherein the driving
system comprises the following operating modes:

a pure-electric drive mode, in which the vehicle
is driven by the motor (9) separately, the engine
(1) is stopped, the clutch (2) is disengaged, the
first synchronizer (4) is in a middle position, and
the second synchronizer (7) is engaged with the
fifth gear (23);
a parallel mode, in which the vehicle is driven
by the engine (1) and the motor (9) jointly, the
clutch is engaged, the first synchronizer (4) is
engaged with the first gear (3) or the second
gear (5), and the second synchronizer (7) is en-
gaged with the fifth gear (23);
an electricity generating and in-operating mode,
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in which the vehicle is driven by the engine (1)
and the motor (9) is simultaneously driven so as
to generate electricity, the clutch (2) is engaged,
the first synchronizer (4) is engaged with the first
gear (3) or the second gear (5), and the second
synchronizer (7) is engaged with the fifth gear
(23); and
an engine drive mode in which the vehicle is
driven by the engine (1) separately, the clutch
(2) is engaged, the first synchronizer (4) is en-
gaged with the first gear (3) or the second gear
(5), and the second synchronizer (7) is engaged
with the fifth gear (23).

33. The driving method of claim 32, wherein the driving
system further comprises the following operating
modes:

an in-situ electricity generating mode, in which
the engine (1) drives the motor (9) to generate
electricity, the clutch is engaged, the first syn-
chronizer (4) is engaged with the first gear (3)
or the second gear (5), and the second synchro-
nizer (7) is in a middle position;
a feedback electricity generating mode, in which
the output gear (14) outputs power to drive the
motor (9) so as to generate electricity, the engine
(1) is stopped, the synchronizer (4) is in a middle
position, and the second synchronizer (7) is en-
gaged with the fifth gear (23).

34. The driving method of claim 32 or 33, wherein the
driving system further comprises the following oper-
ating mode:

a charging by external power supply source
mode, in which the energy storage device (11)
is charged by an external port (13).
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