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(57) ABSTRACT 
To improve acceleration performance on starting and in loW 
speed ranges as Well as minimizing energy loss With its 
simple structure of light Weight and small siZe, a transmis 
sion for a hybrid electric vehicle includes a ?rst motor 
connected to a battery through an inverter, the ?rst motor 
functioning as a generator, a differential disposed betWeen 
an engine and the ?rst motor to provide driving force from 
one of the ?rst motor and the engine, a ?nal reduction gear 

(22) Filed; Dec_ 28, 2000 engaged With the differential to transmit drive force to 
Wheels, a second motor connected to the battery through the 

(30) Foreign Application Priority Data inverter to directly drive an aXle shaft, a ?rst one-Way clutch 
disposed betWeen the differential and the engine, and a 

Dec. 28, 1999 ......................................... .. 99-63696 second one-Way clutch disposed Within the differential. 
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TRANSMISSION FOR HYBRID ELECTRIC 
VEHICLE 

BACKGROUND OF THE INVENTION 

[0001] (a) Field of the Invention 

[0002] The present invention relates to a transmission for 
a hybrid electric vehicle (HEV) having a high acceleration 
performance on start and in loW speed ranges as Well as 
having a simple structure of light-Weight and small-siZe, 
resulting in minimizing energy loss. 

[0003] (b) Description of the Related Art 

[0004] Hybrid electric vehicles (HEVs) Were conceived as 
a Way to compensate for the shortfall in battery technology 
of an electric vehicle. So, HEVs combine the internal 
combustion engine of a conventional vehicle With the bat 
tery and electric motor of an electric vehicle. 

[0005] Typically, the HEVs are classi?ed into series, par 
allel, and split types according to a poWer transmission 
structure. 

[0006] The series type HEV uses an engine just as a 
generator for generating electricity for a battery pack so as 
to overcome the draWback of the electric vehicle having a 
short driving distance. That is, the driving force of the series 
type HEV comes entirely from the electric motor as in a 
purely electric vehicle. The series type HEV has a disad 
vantage in that a poWer loss occurs during an electricity/ 
poWer conversion and an AC/DC conversion. HoWever, the 
engine never idles, Which reduces vehicle emissions. 

[0007] The parallel type HEV has a direct mechanical 
connection betWeen the engine and the Wheels as in a 
conventional vehicle, but also has an electric motor that 
drives the Wheels so as to provide eXtra poWer to the 
driveline When poWer assist is needed for climbing on a 
slope or for quick acceleration. 

[0008] The split type HEV is a compromise type having 
advantages of both the series and parallel type systems for 
optimiZing energy ef?ciency. FIG. 2 schematically shoWs a 
split type HEV. 

[0009] The split type HEV comprises a battery 112, an 
inverter 114 for inverting DC (direct current) from the 
battery 112 into AC (alternating current), a motor 116 for 
converting electrical energy from the inverter 114 into 
mechanical energy, a planetary gear set 120 acting as a 
mechanical energy distributor, and a ?nal reduction gear 124 
for transferring the driving torque to Wheels. 

[0010] The planetary gear set 120 includes a sun gear 128, 
a ring gear 130 connected to the ?nal reduction gear 124, and 
a feW pinion gears 132 connected by a carrier 134 and 
circumferentially interposed betWeen the sun gear 128 and 
the ring gear. 

[0011] In the split type HEV, the electric motor supplies 
poWer When the vehicle is starting and running at a loW 
speed, and it can easily reverse the vehicle by changing a 
rotation direction of the motor 116. The vehicle uses the 
poWer created from the engine in a normal driving state and 
the motor acts as a generator for regenerating the battery 
during the engine operation. The motor can also provide 
eXtra poWer to the Wheels When a poWer assist is needed for 
quick acceleration. 
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[0012] The series and parallel type HEVs use continuously 
variable transmissions (CVTs), and the adoption of the CVT 
increases the vehicle’s Weight and causes energy loss 
through generating hydraulic pressure. 

[0013] In the split type HEV, a planetary gear set inter 
posed betWeen the engine and the motor causes an increase 
in both the vehicle’s Weight and manufacturing costs. 

SUMMARY OF THE INVENTION 

[0014] The present invention has been made in an effort to 
solve the above problems of the prior art. 

[0015] It is an object of the present invention to provide a 
transmission for a HEV capable of improving acceleration 
performance on starting and in loW speed ranges as Well as 
minimiZing energy loss With its simple structure of light 
Weight and small siZe. 

[0016] To achieve the above object, the present invention 
provides a transmission for a hybrid electric vehicle com 
prising a ?rst motor connected to a battery through an 
inverter, the ?rst motor functioning as a generator, a differ 
ential disposed betWeen an engine and the ?rst motor to 
provide driving force from one of the ?rst motor and the 
engine, a ?nal reduction gear engaged With the differential 
to transmit drive force to Wheels, a second motor connected 
to the battery through the inverter to directly drive an aXle 
shaft, a ?rst one-Way clutch disposed betWeen the differen 
tial and the engine, and a second one-Way clutch disposed 
Within the differential. 

[0017] Preferably, the differential comprises a ?rst drive 
pinion connected to the engine by the ?rst one-Way clutch, 
a second drive pinion having a ?rst end connected to the ?rst 
drive pinion by the second one-Way clutch and a second end 
connected to the ?rst motor, ?rst and second driven pinions 
driven by the ?rst and second drive pinions, respectively, 
and a carrier engaged With the ?rst and second driven 
pinions to transmit poWer of the ?rst and second drive 
pinions to the ?nal reduction gear. 

[0018] Preferably, the ?rst one Way clutch is designed to 
transmit clockWise rotational force from the engine to the 
?rst drive pinion, and the second one-Way clutch is designed 
to transmit clockWise rotational force from the second drive 
pinion to the ?rst drive pinion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The accompanying draWings, Which are incorpo 
rated in and constitute a part of the speci?cation, illustrate an 
embodiment of the invention, and, together With the descrip 
tion, serve to eXplain the principles of the invention, 
Wherein: 

[0020] FIG. 1 is a simpli?ed block diagram of an HEV 
equipped With a transmission according to a preferred 
embodiment of the present invention; and 

[0021] FIG. 2 is a simpli?ed block diagram of an HEV 
equipped With a prior art transmission. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0022] A preferred embodiment of the present invention 
Will be described hereinafter With reference to the accom 
panying draWings. 
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[0023] In FIG. 1, an HEV comprises a battery 12, an 
inverter 14 for inverting direct current (DC) of the battery 12 
into alternating current (AC), tWo motors 16 and 18 and a 
combustion engine 20 for providing driving torque, a ?nal 
reduction gear 24 engaged With a differential, and ?rst and 
second one-Way clutches 26 and 28. 

[0024] The battery 12 is preferably one of a Ni—MH 
battery and a Li-ion battery that is Widely used for the HEV. 

[0025] The motors 16 and 18 convert electric energy of the 
battery into mechanical energy to drive the differential 22 
and the aXle shaft 30, respectively. The motors 16 and 18 
also function as generators that convert mechanical energy 
generated during the shifting and braking operations into 
electric energy to recharge the battery. 

[0026] To drive the ?nal reduction gear 24 by coupling 
poWer from both the engine 20 and the ?rst motor 16, a 
poWer coupling manner is used in this embodiment. That is, 
the differential 22 is disposed betWeen the ?rst motor 16 and 
the engine 20, and the one-Way clutch 26 is disposed 
betWeen the differential 22 and the engine 20. The one-Way 
clutch 28 is disposed in the differential 22. 

[0027] Describing more in detail, the differential 22 
includes a ?rst drive pinion 32 connected to the engine 20 by 
the one-Way clutch 26, a second drive pinion 34 having a 
?rst end connected to the ?rst drive pinion 32 by the 
one-Way clutch 28 and a second end connected to the ?rst 
motor 16, ?rst and second driven pinions 36 and 38 driven 
by the ?rst and second drive pinions 32 and 34, and a carrier 
40 engaged With the driven pinions 36 and 38 to transmit 
poWer of the ?rst and second drive pinions 32 and 34 to the 
?nal reduction gear 24. 

[0028] The one-Way clutch 26 is designed to transmit 
clockWise poWer from the engine 20 to the ?rst drive pinion 
32, and the one-Way clutch 28 is designed to transmit 
clockWise poWer from the second drive pinion 34 to the ?rst 
drive pinion 32. 

[0029] Accordingly, When the vehicle is accelerated, since 
the second drive pinion 34 rotates clockWise by the ?rst 
motor 16, the rotational poWer is transmitted only to the ?rst 
drive pinion 32 but not to the engine. In a normal operation 
of the vehicle, since the poWer transmission shaft (i.e., 
crankshaft) of the engine rotates clockWise, the rotational 
poWer of the poWer transmission shaft is transmitted only to 
the ?rst drive pinion 32 but not to the second drive pinion 34 
and the ?rst motor 16. During the normal operation of the 
vehicle, the rotation of the ?rst motor 16 is controlled in 
connection With the rotations of the engine and the second 
motor. 

[0030] The poWer transmission of the above described 
poWer transmission system Will be described hereinafter. 

[0031] First, When the vehicle starts or runs at a loW speed, 
only the ?rst and second motors 16 and 18 are driven by the 
battery. That is, the ?rst motor 16 drives the differential 22, 
and the second motor 18 drives the aXle shaft 30. Accord 
ingly, the vehicle speed depends on a control logic associ 
ated With the ?rst and second motors. At this point, the 
driving force through the ?rst motor 16 is transmitted to the 
?rst drive pinion 32 synchroniZed With the second drive 
pinion 34 by the second one-Way clutch 28. Here, the engine 
20 operation is initiated by a starter motor. 
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[0032] When the vehicle is accelerated above a predeter 
mined speed such that the rotational number becomes higher 
than that of the ?rst motor 16, the differential 22 is driven by 
the engine 20, While the aXle shaft 30 is continuously driven 
by the second motor 18, Here, the ?rst motor 16 is rotatable 
in both directions (forWard and reverse directions) according 
to the rotational numbers of the engine 20 and the second 
motor 18. When the ?rst motor 16 rotates in the reverse 
direction, this functions as a generator for recharging the 
battery. 
[0033] When braking force is applied to the vehicle, since 
the revival braking force is generated on the second motor 
18, the second motor 18 functions as a generator. 

[0034] Since the above described HEV is designed to 
transmit poWer using a differential and a one-Way clutch, the 
structure thereof is simpler than a conventional one employ 
ing a continuously variable transmission and a planetary 
gear unit to transmit poWer. Accordingly, the HEV according 
to the present invention is capable of improving acceleration 
performance on starting and in loW speed ranges as Well as 
minimiZing energy loss With its simple structure of light 
Weight and small siZe. 

[0035] Although preferred embodiments of the present 
invention have been described in detail hereinabove, it 
should be clearly understood that many variations and/or 
modi?cations of the basic inventive concepts herein taught 
Which may appear to those skilled in the present art Will still 
fall Within the spirit and scope of the present invention, as 
de?ned in the appended claims. 

What is claimed is: 
1. Atransmission for a hybrid electric vehicle comprising: 

a ?rst motor connected to a battery through an inverter, 
the ?rst motor functioning as a generator; 

a differential disposed betWeen an engine and the ?rst 
motor to provide driving force from one of the ?rst 
motor and the engine; 

a ?nal reduction gear engaged With the differential to 
transmit drive force to Wheels; 

a second motor connected to the battery through the 
inverter to directly drive an aXle shaft; 

a ?rst one-Way clutch disposed betWeen the differential 
and the engine; and 

a second one-Way clutch disposed Within the differential. 
2. The transmission of claim 1 Wherein the differential 

comprises a ?rst drive pinion connected to the engine by the 
?rst one-Way clutch, a second drive pinion having a ?rst end 
connected to the ?rst drive pinion by the second one-Way 
clutch and a second end connected to the ?rst motor, ?rst and 
second driven pinions driven by the ?rst and second drive 
pinions, respectively, and a carrier engaged With the ?rst and 
second driven pinions to transmit poWer of the ?rst and 
second drive pinions to the ?nal reduction gear. 

3. The transmission of claim 2 Wherein the ?rst one Way 
clutch is designed to transmit clockWise rotational force 
from the engine to the ?rst drive pinion, and the second 
one-Way clutch is designed to transmit clockWise rotational 
force from the second drive pinion to the ?rst drive pinion. 

* * * * * 


