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(57) ABSTRACT 

A power transmission system of a hybrid electric vehicle 
may include a first input device, a torque transmitting 
device, a second input device, an output device, and a final 
reduction device. The first input device may receive either or 
both of torques of an engine and a first motor/generator. The 
torque transmitting device may be disposed at a rear or 
downstream of the first input device and selectively receive 
torque from the first input device. The second input device 
may be disposed at a rear or downstream of the torque 
transmitting device, convert torque of a second motor/ 
generator, and output the converted torque. The output 
device may receive torque from the torque transmitting 
device and/or the second input device and output the torque. 
The final reduction device may output the torque transmitted 
from the output device as driving torque. 

15 Claims, 4 Drawing Sheets 
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1. 

POWER TRANSMISSION SYSTEM OF 
HYBRD ELECTRIC VEHICLE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

The present application claims priority of Korean Patent 
Application Number 10-2013-0128660 filed on Oct. 28, 
2013, the entire contents of which application are incorpo 
rated herein for all purposes by this reference. 

BACKGROUND OF INVENTION 

Field of Invention 
The present invention relates to a power transmission 

system of a hybrid electric vehicle. More particularly, the 
present invention relates to a power transmission system of 
a hybrid electric vehicle which secures power delivery 
efficiency by combining an engine and two motor/generators 
in a hybrid electric vehicle and a plug-in hybrid electric 
vehicle. 

Description of Related Art 
Environmentally-friendly technique of vehicles is very 

important technique on which survival of future motor 
industry is dependent. Vehicle makers are focusing on 
development of environmentally-friendly vehicles so as to 
meet environment and fuel consumption regulations. There 
fore, each vehicle maker is developing an electric vehicle 
(EV), a hybrid electric vehicle (HEV), a fuel cell electric 
vehicle (FCEV) and so on as future vehicles. 

Since the future vehicles have various technical limita 
tions such as weight and cost, the vehicle makers are paying 
attention to a hybrid electric vehicle in order to meet exhaust 
gas regulations and improve fuel economy and compete for 
commercializing the hybrid electric vehicle. 
The hybrid electric vehicle is a vehicle using two or more 

power sources, and a gasoline engine or a diesel engine 
using fossil fuel and a motor/generator driven by electrical 
energy are used as the power sources of the hybrid electric 
vehicle. 
The hybrid electric vehicle uses the motor/generator hav 

ing relatively better low-speed torque characteristics as a 
main power source at a low-speed and uses an engine having 
relatively better high-speed torque characteristics as a main 
power source at a high-speed. 

Since the hybrid electric vehicle stops operation of the 
engine using the fossil fuel and uses the motor/generator at 
a low-speed region, fuel consumption may be improved and 
exhaust gas may be reduced. 
The power transmission system of a hybrid electric 

vehicle is classified into a single-mode type and a multi 
mode type. 
A torque delivery apparatus Such as clutches and brakes 

for shift control is not necessary, but fuel consumption is 
high due to deterioration of efficiency at a high-speed region 
and an additional torque multiplication device is required for 
being applied to a large vehicle according to the single-mode 
type. 

Since the multi-mode type has high efficiency at the 
high-speed region and is able to multiply torque autono 
mously, the multi-mode type can be applied to a full size 
vehicle. Therefore, the multi-mode type instead of the 
single-mode type is applied as the power transmission 
system of a hybrid electric vehicle and is also under con 
tinuous investigation. 

The power transmission system of the multi-mode type 
includes a plurality of planetary gear sets, a plurality of 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
motor/generators operated as a motor and/or a generator, a 
plurality of torque delivery apparatus controlling rotation 
elements of the planetary gear sets, and a battery used as a 
power source of the motor/generators. 
The power transmission system of the multi-mode type 

has different operating mechanisms depend on connections 
of the planetary gear sets, the motor/generators, and the 
torque delivery apparatus. 

In addition, the power transmission system of the multi 
mode type has different features such a durability, power 
delivery efficiency, and size depend on the connections of 
the planetary gear sets, the motor/generators, and the torque 
delivery apparatus. Therefore, designs for the connection 
structure of the power transmission system of a hybrid 
electric Vehicle are also under continuous investigation to 
achieve robust and compact power transmission system 
having no power loss. 
The information disclosed in this Background section is 

only for enhancement of understanding of the general back 
ground of the invention and should not be taken as an 
acknowledgement or any form of Suggestion that this infor 
mation forms the prior art already known to a person skilled 
in the art. 

SUMMARY OF INVENTION 

The present invention has been made in an effort to 
provide a power transmission system of a hybrid electric 
vehicle having advantages of minimizing unnecessary 
mechanical loss and securing power delivery efficiency by 
propelling the vehicle using a motor/generator when an 
engine is stopped. 

In addition, the present invention has been made in an 
effort to provide a power transmission system of a hybrid 
electric Vehicle having further advantages of improving 
generating efficiency by connecting an engine and a first 
motor/generator to one planetary gear set and of maximizing 
generating efficiency due to regenerative braking by cutting 
off the engine from an output side of the power transmission 
system by an engine clutch at regenerative braking. 
A power transmission system of a hybrid electric vehicle 

according to various aspects of the present invention may 
use an engine and first and second motor/generators as 
power sources. 

In one aspect, the power transmission system may 
include: a first input device receiving either or both of 
torques of the engine and the first motor/generator; a torque 
transmitting device disposed at a rear or downstream of the 
first input device and selectively receiving torque from the 
first input device; a second input device disposed at a rear or 
downstream of the torque transmitting device, converting 
torque of the second motor/generator, and outputting the 
converted torque; an output device receiving torque from the 
torque transmitting device and/or the second input device 
and outputting the torque; and a final reduction device 
outputting the torque transmitted from the output device as 
driving torque. 
The first input device may include: a first input shaft 

receiving the torque of the engine; and a first planetary gear 
set disposed on the first input shaft and connected to the first 
motor/generator so as to transmit the torque of the first 
motor/generator to the first input shaft. A torsional damper 
for absorbing and reducing torsional vibration may be 
disposed between the engine and the first input shaft. 

In one aspect, the first planetary gear set may be a single 
pinion planetary gear set and may include a first Sun gear 
directly connected to the first input shaft, a first planet carrier 
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directly connected to the first motor/generator, and a first 
ring gear fixed to a transmission housing. In another aspect, 
the first planetary gear set may be a double pinion planetary 
gear set and may include a first Sun gear directly connected 
to the first input shaft, a first ring gear directly connected to 
the first motor/generator, and a first planet carrier fixed to a 
transmission housing. 

The torque transmitting device may include: a second 
input shaft disposed at a rear or downstream of the first input 
shaft and selectively receiving torque from the first input 
shaft; a clutch selectively connecting the first input shaft 
with the second input shaft; and a first input gear disposed 
on the second input shaft. 
The second input device may include: a third input shaft 

disposed at a rear or downstream of the second input shaft 
without rotational interference with the second input shaft; 
a second planetary gear set disposed on the third input shaft 
and connected to the second motor/generator So as to 
transmit torque of the second motor/generator to the third 
input shaft; and a second input gear disposed on the third 
input shaft. 

In an aspect, the second planetary gear set may be a single 
pinion planetary gear set and may include a second Sun gear 
directly connected to the second motor/generator, a second 
planet carrier directly connected to the third input shaft, and 
a second ring gear fixed to a transmission housing. In 
another aspect, the second planetary gear set may be a 
double pinion planetary gear set and may include a second 
Sun gear directly connected to the second motor/generator, a 
second ring gear directly connected to the third input shaft, 
and a second planet carrier fixed to a transmission housing. 
The output device may include: an output shaft disposed 

in parallel with the second input shaft; a first speed gear 
disposed on the output shaft and engaged with the first input 
gear, a second speed gear disposed on the output shaft and 
engaged with the second input gear, and an output gear 
disposed on the output shaft and operably connected to the 
final reduction device so as to transmit torque of the output 
shaft to the final reduction device. 
The final reduction device may include a differential 

apparatus and a final reduction gear, wherein the final 
reduction gear is engaged to the output gear So as to output 
the torque of the output shaft through the differential appa 
ratuS. 

In various other aspects of the present invention, the 
power transmission system may include: a first input device 
including a first input shaft receiving torque of the engine 
and a first planetary gear set disposed on the first input shaft 
and connected to the first motor/generator so as to transmit 
torque of the first motor/generator to the first input shaft; a 
torque transmitting device including a second input shaft 
disposed at a rear or downstream of the first input shaft, a 
clutch selectively connecting the first input shaft with the 
second input shaft, and a first input gear disposed on the 
second input shaft; a second input device including a third 
input shaft dispose at a rear or downstream of the second 
input shaft without rotational interference with the second 
input shaft, a second planetary gear set disposed on the third 
input shaft and connected to the second motor/generator so 
as to transmit torque of the second motor/generator to the 
third input shaft, and a second input gear disposed on the 
third input shaft; an output device including an output shaft 
disposed in parallel with the second input shaft, a first speed 
gear disposed on the output shaft and engaged with the first 
input gear, a second speed gear disposed on the output shaft 
and engaged with the second input gear, and an output gear 
disposed on the output shaft; and a final reduction device 
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4 
including a final reduction gear engaged with the output gear 
and a differential apparatus receiving torque of the output 
shaft through the final reduction gear. 
A torsional damper for absorbing and reducing torsional 

vibration may be disposed between the engine and the first 
input shaft. 

In one aspect, the first planetary gear set may be a single 
pinion planetary gear set and may include a first Sun gear 
directly connected to the first input shaft, a first planet carrier 
directly connected to the first motor/generator, and a first 
ring gear fixed to a transmission housing. In another aspect, 
the first planetary gear set may be a double pinion planetary 
gear set and may include a first Sun gear directly connected 
to the first input shaft, a first ring gear directly connected to 
the first motor/generator, and a first planet carrier fixed to a 
transmission housing. 

In an aspect, the second planetary gear set may be a single 
pinion planetary gear set and may include a second Sun gear 
directly connected to the second motor/generator, a second 
planet carrier directly connected to the third input shaft, and 
a second ring gear fixed to a transmission housing. In 
another aspect, the second planetary gear set may be a 
double pinion planetary gear set and may include a second 
Sun gear directly connected to the second motor/generator, a 
second ring gear directly connected to the third input shaft, 
and a second planet carrier fixed to a transmission housing. 
The methods and apparatuses of the present invention 

have other features and advantages which will be apparent 
from or are set forth in more detail in the accompanying 
drawings, which are incorporated herein, and the following 
Detailed Description, which together serve to explain certain 
principles of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram of a first exemplary power 
transmission system according to the present invention. 

FIG. 2 is a schematic diagram of a second exemplary 
power transmission system according to the present inven 
tion. 

FIG. 3 is a schematic diagram of a third exemplary power 
transmission system according to the present invention. 

FIG. 4 is a schematic diagram of a fourth exemplary 
power transmission system according to the present inven 
tion. 

DETAILED DESCRIPTION 

Reference will now be made in detail to various embodi 
ments of the present invention(s), examples of which are 
illustrated in the accompanying drawings and described 
below. While the invention(s) will be described in conjunc 
tion with exemplary embodiments, it will be understood that 
present description is not intended to limit the invention(s) 
to those exemplary embodiments. On the contrary, the 
invention(s) is/are intended to cover not only the exemplary 
embodiments, but also various alternatives, modifications, 
equivalents and other embodiments, which may be included 
within the spirit and scope of the invention as defined by the 
appended claims. 

Description of components that are not necessary for 
explaining the present exemplary embodiment will be omit 
ted, and the same constituent elements are denoted by the 
same reference numerals in this specification. In the detailed 
description, ordinal numbers are used for distinguishing 
constituent elements having the same terms, and have no 
specific meanings. 
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FIG. 1 is a schematic diagram of a power transmission 
system according to the first exemplary embodiment of the 
present invention. Referring to FIG. 1, a power transmission 
system of a hybrid electric vehicle according to the first 
exemplary embodiment of the present invention uses an 
engine ENG and first and second motor/generators MG1 and 
MG2 as power sources. The power transmission system 
includes a first input device, a torque transmitting device, a 
second input device, an output device, and a final reduction 
device. 
A gasoline engine or a diesel engine using fossil fuel may 

be used as the engine ENG. 
The first input device includes a first input shaft IS1 

receiving either or both of torques of the engine ENG and 
the first motor/generator MG1 and a first planetary gear set 
PG1 disposed on the first input shaft IS1 and having at least 
one rotation element connected to the first motor/generator 
MG1. 

Herein, a torsional damper TD for absorbing and reducing 
torsional vibration and a hydraulic pump driving gear ODG 
for driving a hydraulic pump are disposed between the first 
input shaft IS1 and an output side of the engine ENG. 
The first planetary gear set PG1 is a single pinion plan 

etary gear set and includes three rotation elements. A first 
rotation element N1 being a first sun gear S1 is directly 
connected to the first input shaft IS1, a second rotation 
element N2 being a first planet carrier PC1 is directly 
connected to the first motor/generator MG1, a third rotation 
element N3 being a first ring gear R1 is fixed to a transmis 
sion housing H. 

Therefore, the torque of the engine ENG is transmitted to 
the torque transmitting device without changing of rotation 
speed and is input to the first motor/generator MG1 after the 
rotation speed is decreased. 
The first motor/generator MG1 is operated as a motor and 

a generator and includes a first rotor and a first stator. That 
is, the first rotor is connected to the second rotation element 
N2 and the first stator is fixed to the transmission housing H 
such that the first motor/generator MG1 is operated as the 
motor driving the second rotation element N2 or the gen 
erator generating electric energy by torque of the second 
rotation element N2. 
The torque transmitting device is dispose at a rear or 

downstream of the first input device. The torque transmitting 
device includes a second input shaft IS2 selectively receiv 
ing torque from the first input shaft IS1 and a first input gear 
G1 disposed on the second input shaft IS2. 

In addition, a clutch CL is disposed between the first input 
shaft IS 1 and the second input shaft IS2. The clutch CL 
selectively transmits the torques of the engine ENG and/or 
the first motor/generator MG1 to the second input shaft IS2. 
The clutch CL may be a conventional multi-plate friction 
element of wet type that is operated by hydraulic pressure 
and may be controlled by a hydraulic control system. 
The second input device is disposed at a rear or down 

stream of the torque transmitting device. The second input 
device includes a third input shaft IS3 disposed without 
rotational interference with the second input shaft IS2, a 
second planetary gear set PG2 disposed on the third input 
shaft IS3 and having at least one rotation element connected 
to the second motor/generator MG2, and a second input gear 
G2 disposed on the third input shaft IS3. 
The second planetary gear set PG2 is a single pinion 

planetary gear set and includes three rotation elements. A 
fourth rotation element N4 being a second Sun gear S2 is 
directly connected to the second motor/generator MG2, a 
fifth rotation element N5 being a second planet carrier PC2 
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6 
is directly connected to the third input shaft IS3, and a sixth 
rotation element N6 being a second ring gear R2 is fixed to 
the transmission housing H. 

Therefore, the torque of the second motor/generator MG2 
is decelerated by the second planetary gear set PG2 and the 
decelerated torque is transmitted to the third input shaft IS3. 
The second motor/generator MG2 is operated as a motor 

and a generator and includes a second rotor and a second 
stator. That is, the second rotor is connected to the fourth 
rotation element N4 and the second stator is fixed to the 
transmission housing H Such that the second motor/genera 
tor MG2 is operated as the motor driving the fourth rotation 
element N4 or as the generator generating electric energy by 
torque of the fourth rotation element N4. 

In addition, the output device includes an output shaft OS 
disposed in parallel or substantially in parallel with the 
second input shaft IS2, a first speed gear D1 disposed on a 
middle portion of the output shaft OS and engaged with the 
first input gear G1, a second speed gear D2 disposed on one 
side portion of the output shaft OS and engaged with the 
second input gear G2, and an output gear OG disposed on 
the other side portion of the output shaft OS. 

In addition, the final reduction device includes a differ 
ential apparatus DIFF and a final reduction gear FD. The 
final reduction gear FD is engaged with the output gear OG, 
decelerates torque transmitted from the output shaft OS, and 
transmits the decelerated torque to a driving wheel through 
the differential apparatus DIFF. 

Operation of the power transmission system according to 
the first exemplary embodiment of the present invention at 
each mode will be described in detail. 
The clutch CL is not operated at an electric vehicle (EV) 

mode. Therefore, the engine ENG is stopped and the vehicle 
is propelled by the second motor/generator MG2. Therefore, 
high fuel economy may be secured at low speed driving. 

If the first motor/generator MG1 starts the engine ENG 
and the clutch CL is operated at this state, a hybrid electric 
vehicle (HEV) mode is achieved. The vehicle is propelled by 
the torque of the engine ENG and the torque of the second 
motor/generator MG2 at the HEV mode. 
At this time, the first motor/generator MG1 can generate 

electric energy using the torque of the engine ENG and the 
generated electrical energy is Supplied to the second motor/ 
generator MG2 as energy source or is used to charge a 
battery. In addition if high power is necessary at the HEV 
mode, the first motor/generator MG1 may be used as an 
auxiliary power source. 

FIG. 2 is a schematic diagram of a power transmission 
system according to the second exemplary embodiment of 
the present invention. Referring to FIG. 2, the first planetary 
gear set PG1 is a single pinion planetary gear set in the first 
exemplary embodiment, but the first planetary gear set PG1 
is a double pinion planetary gear set in the second exemplary 
embodiment. 

Therefore, the first rotation element N1 is the first sun 
gear S1, the second rotation element N2 is the first ring gear 
R1, and the third rotation element N3 is the first planet 
carrier PC1. That is, constituent elements and functions of 
the second exemplary embodiment are the same as those of 
the first exemplary embodiment except constituent elements 
related to the second and third rotation elements N2 and N3, 
detailed description thereof will be omitted. 

FIG. 3 is a schematic diagram of a power transmission 
system according to the third exemplary embodiment of the 
present invention. Referring to FIG. 3, the second planetary 
gear set PG2 is a single pinion planetary gear set in the first 
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exemplary embodiment, but the second planetary gear set 
PG2 is a double pinion planetary gear set in the third 
exemplary embodiment. 

Therefore, the fourth rotation element N4 is the second 
sun gear S2, the fifth rotation element N5 is the second ring 
gear R2, and the sixth rotation element N6 is the second 
planet carrier PC2. That is, constituent elements and func 
tions of the third exemplary embodiment are the same as 
those of the first exemplary embodiment except constituent 
elements related to the fifth and sixth rotation elements N5 
and N6, detailed description thereof will be omitted. 

FIG. 4 is a schematic diagram of a power transmission 
system according to the fourth exemplary embodiment of 
the present invention. Referring to FIG. 4, the first and 
second planetary gear sets PG1 and PG2 are single pinion 
planetary gear sets in the first exemplary embodiment, but 
the first and second planetary gear sets PG1 and PG2 are 
double pinion planetary gear sets in the fourth exemplary 
embodiment. 

Therefore, the first rotation element N1 is the first sun 
gear S1, the second rotation element N2 is the first ring gear 
R1, the third rotation element N3 is the first planet carrier 
PC1, the fourth rotation element N4 is the second sun gear 
S2, the fifth rotation element N5 is the second ring gear R2, 
and the sixth rotation element N6 is the second planet carrier 
PC2. That is, constituent elements and functions of the 
fourth exemplary embodiment are the same as those of the 
first exemplary embodiment except constituent elements 
related to the second, third, fifth, and sixth rotation elements 
N2, N3, N5, and N6, detailed description thereof will be 
omitted. 

Since the vehicle is driven by the second motor/generator 
at the EV mode in a stopped state of the engine according to 
various exemplary embodiments of the present invention, 
unnecessary mechanical loss may be minimized and power 
delivery efficiency similar to what the reducer can achieve 
may be secured. 

In addition, generating efficiency may be improved by 
connecting the engine and the first motor/generator to the 
first planetary gear set, and generating efficiency may be 
maximized by cutting off the engine from an output side of 
the power transmission system by an engine clutch at 
regenerative braking. 
The foregoing descriptions of specific exemplary embodi 

ments of the present invention have been presented for 
purposes of illustration and description. They are not 
intended to be exhaustive or to limit the invention to the 
precise forms disclosed, and obviously many modifications 
and variations are possible in light of the above teachings. 
The exemplary embodiments were chosen and described in 
order to explain certain principles of the invention and their 
practical application, to thereby enable others skilled in the 
art to make and utilize various exemplary embodiments of 
the present invention, as well as various alternatives and 
modifications thereof. It is intended that the scope of the 
invention be defined by the Claims appended hereto and 
their equivalents. 

What is claimed is: 
1. A power transmission system of a hybrid electric 

vehicle which uses an engine and first and second motor/ 
generators as power sources, the power transmission system 
comprising: 

a first input device receiving at least one torque of the 
engine and the first motor/generator, wherein the first 
input device comprises: 
a first input shaft receiving the torque of the engine; and 
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8 
a first planetary gear set disposed on the first input shaft 

and connected to the first motor/generator so as to 
transmit the torque of the first motor/generator to the 
first input shaft, and 

wherein the first planetary gear set is a single pinion 
planetary gear set and includes a first Sun gear 
directly connected to the first input shaft, a first 
planet carrier directly connected to the first motor/ 
generator, and a first ring gear fixed to a transmission 
housing: 

a torque transmitting shaft disposed at a rear or down 
stream of the first input device and selectively receiving 
torque from the first input device: 

a second input shaft disposed at a rear or downstream of 
the torque transmitting shaft, converting torque of the 
second motor/generator, and outputting the converted 
torque, 

an output shaft receiving torque from at least one of the 
torque transmitting shaft and the second input shaft and 
outputting the torque; and 

a final reduction gearing outputting the torque transmitted 
from the output shaft as driving torque. 

2. The power transmission system of claim 1, wherein a 
torsional damper for absorbing and reducing torsional vibra 
tion is disposed between the engine and the first input shaft. 

3. The power transmission system of claim 1, wherein the 
first planetary gear set is a double pinion planetary gear set 
and includes a first Sun gear directly connected to the first 
input shaft, a first ring gear directly connected to the first 
motor/generator, and a first planet carrier fixed to a trans 
mission housing. 

4. A power transmission system of a hybrid electric 
vehicle which uses an engine and first and second motor/ 
generators as power Sources, the power transmission system 
comprising: 

a first input device receiving at least one torque of the 
engine and the first motor/generator, wherein the first 
input device comprises: 
a first input shaft receiving the torque of the engine; and 
a first planetary gear set disposed on the first input shaft 

and connected to the first motor/generator so as to 
transmit the torque of the first motor/generator to the 
first input shaft; 

a torque transmitting device disposed at a rear or down 
stream of the first input device and selectively receiving 
torque from the first input device, wherein the torque 
transmitting device comprises: 
a second input shaft disposed at a rear or downstream 

of the first input shaft and selectively receiving 
torque from the first input shaft, converting torque of 
the second motor/generator, and outputting the con 
verted torque; 

a clutch selectively connecting the first input shaft with 
the second input shaft; and 

a first input gear disposed on the second input shaft; 
an output shaft receiving torque from at least one of the 

torque transmitting device and the second input shaft 
and outputting the torque; and 

a final reduction gearing outputting the torque transmitted 
from the output shaft as driving torque. 

5. The power transmission system of claim 4, wherein 
a third input shaft is disposed at a rear or downstream of 

the second input shaft without rotational interference 
with the second input shaft; 
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a second planetary gear set is disposed on the third input 
shaft and connected to the second motor/generatorso as 
to transmit the torque of the second motor/generator to 
the third input shaft; and 

a second input gear is disposed on the third input shaft. 
6. The power transmission system of claim 5, wherein the 

Second planetary gear set is a single pinion planetary gear set 
and includes a second sun gear directly connected to the 
Second motor/generator, a second planet carrier directly 
connected to the third input shaft, and a second ring gear 
fixed to a transmission housing. 

7. The power transmission system of claim 5, wherein the 
second planetary gear set is a double pinion planetary gear 
set and includes a second sun gear directly connected to the 
Second motor/generator, a second ring gear directly con 
nected to the third input shaft, and a second planet carrier 
fixed to a transmission housing. 

8. The power transmission system of claim 5, wherein 
the output shaft is disposed in parallel with the second 

input shaft; 
a first speed gear is disposed on the output shaft and 

engaged with the first input gear; 
a second speed gear is disposed on the output shaft and 

engaged with the second input gear; and 
an output gear is disposed on the output shaft and oper 

ably connected to the final reduction gearing so as to 
transmit torque of the output shaft to the final reduction 
gearing. 

9. The power transmission system of claim 8, wherein the 
final reduction gearing includes a differential apparatus and 
a final reduction gear, and 

wherein the final reduction gear is engaged to the output 
gear so as to output the torque of the output shaft 
through the differential apparatus. 

10. A power transmission system of a hybrid electric 
Vehicle which uses an engine and first and second motor/ 
generators as power sources, the power transmission system 
comprising: 

a first input device including a first input shaft receiving 
torque of the engine and a first planetary gear set 
disposed on the first input shaft and connected to the 
first motor/generator so as to transmit torque of the first 
motor/generator to the first input shaft; 

a torque transmitting device including a second input 
shaft disposed at a rear or downstream of the first input 
shaft, a clutch selectively connecting the first input 
shaft with the second input shaft, and a first input gear 
disposed on the second input shaft; 
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10 
a second input device including a third input shaft dis 

posed at a rear or downstream of the second input shaft 
without rotational interference with the second input 
shaft, a second planetary gear set disposed on the third 
input shaft and connected to the second motor/genera 
tor so as to transmit torque of the second motor/ 
generator to the third input shaft, and a second input 
gear disposed on the third input shaft; 

an output device including an output shaft disposed in 
parallel with the second input shaft, a first speed gear 
disposed on the output shaft and engaged with the first 
input gear, a second speed gear disposed on the output 
shaft and engaged with the second input gear, and an 
output gear disposed on the output shaft; and 

a final reduction device including a final reduction gear 
engaged with the output gear and a differential appa 
ratus receiving torque of the output shaft through the 
final reduction gear. 

11. The power transmission system of claim 10, wherein 
a torsional damper for absorbing and reducing torsional 
vibration is disposed between the engine and the first input 
shaft. 

12. The power transmission system of claim 10, wherein 
the first planetary gear set is a single pinion planetary gear 
set and includes a first sun gear directly connected to the first 
input shaft, a first planet carrier directly connected to the first 
motor/generator, and a first ring gear fixed to a transmission 
housing. 

13. The power transmission system of claim 10, wherein 
the first planetary gear set is a double pinion planetary gear 
set and includes a first sun gear directly connected to the first 
input shaft, a first ring gear directly connected to the first 
motor/generator, and a first planet carrier fixed to a trans 
mission housing. 

14. The power transmission system of claim 10, wherein 
the second planetary gear set is a single pinion planetary 
gear set and includes a second sun gear directly connected 
to the second motor/generator, a second planet carrier 
directly connected to the third input shaft, and a second ring 
gear fixed to a transmission housing. 

15. The power transmission system of claim 10, wherein 
the second planetary gear set is a double pinion planetary 
gear set and includes a second Sun gear directly connected 
to the second motor/generator, a second ring gear directly 
connected to the third input shaft, and a second planet carrier 
fixed to a transmission housing. 


