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(57)  Atorque assist system (100) mounted on an in-
put shaft (1) of a vehicle transmission, comprising: a
torque assist shaft (120) connected to the input shaft (1)
through a first terminating part thereof, the torque assist
shaft (120) including an outer shaft and an inner shaft
which rotates independently from the outer shaft, a por-
tion of the inner shaft being extended out of the outer
shaft; a planetary gear set (110) mounted on the inner
shaft exposed to a second terminating part of the torque
assist shaft (120); a clutch (140) disposed adjacent to
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the planetary gear set (110) and operated by an external
force; and an input gear (150) mounted on the exposed
inner shaft of the torque assist shaft (120) and connected
tothe planetary gear set (110) by the clutch (140) to trans-
mit power to an output gear (160) mounted on the output
shaft (2) of the vehicle transmission, wherein even in a
state in which the outer shaft does not rotate during shift-
ing, the inner shaft rotates to transmit a driving force to
the output shaft through the planetary gear set (110) and
the input gear (150).
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Description
Technical Field

[0001] The presentinvention relates to a torque assist
system, and more particularly, to a torque assist system
which can continuously transmit a torque during shifting
gears, and an automated manual transmission utilizing
the same.

Background Art

[0002] While the torque generated from an engine of
a vehicle is nearly constant irrespective of a change in
the rotational speed, the output greatly varies according
to the rotational speed. The driving force required when
a vehicle travels considerably changes according to the
road condition and vehicle traveling speed. To cope with
the considerably changing driving force, a transmission
for changing the torque between the engine and wheels
is required.

[0003] The transmission may be largely classified into
a manual transmission, an automatic transmission and
an automated manual transmission.

[0004] The manual transmission is a gear shifting de-
vice in which a driver manually shifts gears. During shift-
ing, a connection between a transmission actuator and
an engine is released by a clutch, gears are then manip-
ulated to adjust the gear position, and power is transmit-
ted back to the clutch. Due to the complicated shifting
process, the manual transmission has a disadvantage in
that it is difficult for an inexperienced driver to operate
the manual transmission. However, a driver who wants
a quick response and high fuel efficiency tend to prefer
a vehicle equipped with the manual transmission to a
vehicle equipped with an automatic transmission be-
cause of their adeptness in making use of engine func-
tionality.

[0005] The automatic transmission is a device for au-
tomatically shifting gears, and a torque converter controls
power supply and increases torque by the flow of fluids.
The automatic transmission automatically changes shift
stages using a predetermined shifting pattern according
to the pedaling degree of an accelerator pedal and the
traveling speed of the vehicle, and a shifting process is
performed by a hydraulic pressure device.

[0006] Recently, in order to overcome the disadvan-
tages of the automatic transmission, there has been de-
veloped a continuously variable transmission (CVT) for
achieving smooth acceleration without a shifting shock
using abeltand a pulley. In addition, in order to overcome
disadvantages of the manual transmission, a semi auto-
matic transmission (SAT) and an automated manual
transmission (AMT) have been developed. The SAT
does not require a clutch pedal. That is to say, even if
shifting in the SAT is manually manipulated by a driver,
it is not necessary for the driver to manipulate a clutch
during shifting. In the AMT, both a clutch and a shift lever
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are automatically manipulated in a manual transmission.
[0007] In particular, since the clutch and the shift lever
are automatically controlled by a hydraulic pressure con-
troller while still using the manual transmission, the au-
tomated manual transmission can provide an advantage
exerted in the manual transmission in view of fuel effi-
ciency and convenience of the automatic transmission.
A typical exemplary automated manual transmission is
an automated manual transmission having an electronic
actuator and a dry type single-plate clutch mounted
therein.

[0008] However, one of the serious problems of the
automated manual transmission is a shifting delay due
to the interruption of the torque transmission when shift-
ing, thatis, when the clutch is off. The shifting delay caus-
es judder vibrations to a vehicle, providing passengers
including the driver of the vehicle, with a disagreeable
shift feeling.

Disclosure of the Invention

[0009] In order to overcome the above-mentioned
shortcomings, the present invention provides a torque
assist system, which can attain a smooth shift feeling by
suppressing a shifting delay, and an automated manual
transmission using the same.

[0010] According to an aspect of the invention, there
is provided a torque assist system mounted on an input
shaft of a vehicle transmission, the torque assist system
including a torque assist shaft having a first terminating
part connected to the input shaft, an outer shaft and an
inner shaft which rotates independently from the outer
shaft, a portion of the inner shaft being extended out of
the outer shaft; a planetary gear set mounted on the inner
shaft exposed to a second terminating part of the torque
assist shaft, a clutch disposed to be adjacent to the plan-
etary gear set and operating by an external force, and
an input gear mounted on the exposed inner shaft of the
torque assist shaft and connected to the planetary gear
set by the clutch to transmit power to an output gear
mounted on the output shaft of the vehicle transmission.
[0011] In this above structure, even in a state in which
the outer shaft does not rotate during shifting, the inner
shaft rotates to transmit a driving force to the output shaft
through the planetary gear set and the input gear.
[0012] The outer shaft of the torque assist shaft may
have a hollow cylindrical shape and may be coupled to
the outer shaft of the input shaft to interrupt power trans-
mission from the engine during shifting, and the inner
shaft may have a hollow cylindrical shape and may be
coupled to the inner shaft of the input shaft to receive
power transmitted from the engine even during shifting.
[0013] A needle roller bearing may be mounted be-
tween the outer shaft and the inner shaft of the torque
assist shaft to allow the inner shaft to rotate, irrespective
of rotation of the outer shaft. The extending inner shaft
of the torque assist shaft and the input gear may be con-
nected to each other by spline engagement.
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[0014] The planetary gear set constituting the torque
assist system may include a sun gear spline-engaged
with the extending part of the inner shaft of the torque
assist shaft, a planetary gear disposed around the sun
gear, a ring gear disposed outside the planetary gear,
and a carrier, the input gear is spline-engaged with the
carrier of the planetary gear set, and the clutch is mount-
ed on the outer circumferential part of the ring gear.
[0015] The torque assist system may further include a
hydraulic system installed to be adjacent to the clutch
and including a piston, a bearing and a pressure plate to
supply a hydraulic pressure to the clutch.

[0016] According to another aspect of the invention,
there is provided an automated manual transmission in-
cluding an input shaft having a first terminating part con-
nected to a driving shaft of an engine, a transmission
gear part mounted around the input shaft and adjusting
adriving force by a clutch system, a torque assist system
connected to a second terminating part of the input shaft,
and an output shaft disposed to be parallel to the input
shaft, receiving transmission adjusted power from the
input shaft during traveling and receiving power from the
torque assist system during shifting.

[0017] The input shaft may include an outer shaft hav-
ing a hollow cylindrical shape and a cylindrical inner shaft
disposed within the outer shaft, the outer shaft and a first
terminating part of the inner shaft may be connected to
the driving shaft of the engine, power transmission from
the input shaft is controlled by a clutch system, power
transmission to the inner shaft may be continuously main-
tained, and the driving force transmitted to the inner shaft
during shifting may be transmitted to the torque assist
system.

[0018] The torque assist system constituting the auto-
mated manual transmission may include a torque assist
shaft having a first terminating part connected to the input
shaft, an outer shaft connected to the outer shaft of the
input shaft and an inner shaft connected to the inner shaft
of the input shaft rotating independently from the outer
shaftin a state in which a portion of the inner shaftextends
to the outside of the outer shaft, a planetary gear set
mounted on the inner shaft exposed to a second termi-
nating part of the torque assist shaft, a clutch disposed
to be adjacent to the planetary gear set and operating by
an external force, and an input gear mounted on the ex-
posed inner shaft of the torque assist shaft and connected
to the planetary gear set by the clutch to transmit power
to an output gear mounted on the output shaft of the
vehicle transmission, wherein even in a state in which
the outer shaft does not rotate during shifting, the inner
shaft rotates to transmit a driving force to the output shaft
through the planetary gear set and the input gear.
[0019] The outer shaft of the torque assist shaft may
be shaped of a hollow cylinder and may be coupled to
the outer shaft of the input shaft to interrupt power trans-
mission from the engine during shifting, and the inner
shaft may be shaped of a hollow cylinder and may be
coupled to the inner shaft of the input shaft to receive
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power transmitted from the engine even during shifting.
[0020] A needle roller bearing may be mounted be-
tween the outer shaft and the inner shaft of the torque
assist shaft to allow the inner shaft to rotate and a needle
roller bearing may be mounted between the outer shaft
and the inner shaft of the input shaft to allow the inner
shaft to rotate, irrespective of rotation of the outer shaft.
[0021] The extending part of the inner shaft of the
torque assist shaft and the input gear may be connected
to each other by spline engagement.

[0022] The planetary gear set may include a sun gear
spline-engaged with the extending part of the inner shaft
of the torque assist shaft, a planetary gear disposed
around the sun gear, a ring gear disposed outside the
planetary gear, and a carrier, the input gear is spline-
engaged with the carrier of the planetary gear set, and
the clutch is mounted on the outer circumferential part of
the ring gear.

[0023] The torque assist system may be installed to be
adjacent to the clutch and includes a piston, a bearing
and a pressure plate to supply a hydraulic pressure to
the clutch.

Brief Description of the Drawings

[0024] The objects, features and advantages of the
present invention will be more apparent from the follow-
ing detailed description in conjunction with the accom-
panying drawings, in which:

FIG. 1 is a view illustrating the overall configuration
of an automated manual transmission including a
torque assist system according to the present inven-
tion;

FIG. 2 is a schematic view illustrating the automated
manual transmission shown in FIG. 1;

FIG. 3 is a detailed view of a portion "A" of FIG. 1,
illustrating the torque assist system;

FIG. 4 is a schematic view illustrating a planetary
gear set shown in FIG. 3;

FIG. 5 illustrates the relationship between an input
shaft and a torque assist shaft of the torque assist
system;

FIG. 6A illustrates a position and an entire structure
of the torque assist system shown in FIG. 3;

FIG. 6B illustrates a planetary gear set shown in FIG.
3

FIG. 6C illustrates a clutch mounted on the planetary
gear set shown in FIG. 3;

FIG. 6D illustrates a hydraulic system shown in FIG.
3

FIG. 7 illustrates the automated manual transmis-
sion according to the present invention in a state in
which a vehicle travels in a first stage;

FIG. 8 illustrates the automated manual transmis-
sion according to the present invention in a shifting
process from a first stage to a second stage; and
FIG. 9 illustrates the automated manual transmis-
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sion according to the present invention in a state in
which a vehicle travels in a second stage.

[0025] Hereinafter, configurations and functions of a
torque assist system according to a preferred embodi-
ment of the present invention and an automated manual
transmission including the torque assist system will be
described in detail with reference to the accompanying
drawings.

[0026] In the following description, detailed descrip-
tions of components well known in the related art, such
as a transmission gear part, a clutch system, a planetary
gear set, a needle roller bearing, or a differential gear
part, will be omitted.

[0027] FIG. 1 illustrates the overall configuration of an
automated manual transmission including a torque assist
system according to the present invention and FIG. 2 is
a schematic view illustrating the automated manual
transmission shown in FIG. 1.

[0028] The automated manual transmission according
to the present invention includes an input shaft 1 con-
nected to a driving shaft of the engine E, a transmission
gear part 10 mounted around the input shaft 1, a clutch
system 20 disposed between the transmission gear part
10 and the engine E, and an output shaft disposed to be
parallel to the input shaft 1 and receiving shift-adjusted
power.

[0029] Here, the output shaft is connected to an axel
3, and the shift-adjusted power is transmitted to wheels
(not shown) through a differential gear part 30 mounted
on the axel 3. Meanwhile, in the illustrated embodiment,
the transmission gear part 10 includes first to sixth stages
and a reverse range, but the present invention does not
limit the structure of the transmission gear part 10 to that
illustrated herein.

[0030] Meanwhile, the configurations and functions of
the transmission gear part 10 and the clutch system 20
are substantially the same as those of a transmission
gear part and a clutch system employed to an automatic
transmission, and detailed descriptions thereof will be
omitted.

[0031] Asillustrated in FIGS. 1 and 2, the torque assist
system 100 according to the present invention is mount-
ed on a second terminating part of the input shaft 1 (a
terminating part opposite to the first terminating part con-
nected to the driving shaft of the engine E.

[0032] FIG. 3 is adetailed view of a portion "A" of FIG.
1 and illustrates a structure of the torque assist system
100.

[0033] The torque assist system 100 includes a torque
assist shaft 120 connected to the input shaft 1, a plane-
tary gear set 110 mounted on the torque assist shaft 120,
a hydraulic system 130, a clutch 140 coupled to the plan-
etary gear set 110, and an input gear 150 mounted on
the torque assist shaft 120.

[0034] FIG. 4 is a schematic view illustrating the plan-
etary gear set 110 shown in FIG. 3.

[0035] The torque assist shaft 120 of the torque assist
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system 100 is connected to the input shaft 1 connected
to the driving shaft of the engine E (see FIG. 1), and the
planetary gear set 110 is mounted on the torque assist
shaft 120 (specifically an inner shaft 122 to be described
later).

[0036] The planetary gear set 110 includes a sun gear
111 spline-engaged with the torque assist shaft 120, a
planetary gear 112 disposed around the sun gear 111,
and a ring gear 113 disposed outside the planetary gear
112.

[0037] In the meantime, FIG. 4 illustrates the clutch
140 coupled to the planetary gear set 110, the input gear
150 mounted on the torque assist shaft 120 and the out-
put gear 160 mounted on the output shaft.

[0038] Here, the clutch 140 may be spline-engaged
with the outer circumferential part of the ring gear 113 of
the planetary gear set 110, and the input gear 150 may
be spline-engaged with the carrier of the planetary gear
set 110. In addition, the output gear 160 may be spline-
engaged with the output shaft. In particular, a bearing is
mounted between the input gear 150 and the torque as-
sist shaft 120, so that the input gear 150 is not restrained
by rotation of the torque assist shaft 120.

[0039] FIG. 5 illustrates the torque assist shaft 120 of
the torque assist system 100 together with a relationship
between the input shaft 1 and the torque assist shaft 120.
[0040] AsillustratedinFIG. 5, the inputshaft 1 includes
a hollow cylindrical outer shaft 1-1 and a cylindrical inner
shaft 1-2 disposed in the outer shaft 1-1. Both of first
terminating parts of the outer shaft 1-1 and the inner shaft
1-2 are connected to the driving shaft of the engine E,
and a plurality of needle roller bearings R are mounted
between the inner circumferential surface of the outer
shaft 1-1 and the outer circumferential surface ofthe inner
shaft 1-2.

[0041] Therefore, the inner shaft 1-2 is not restrained
by rotation of the outer shaft 1-1. That is to say, even
when power is not transmitted to an outer shaft 1a (cor-
responding to the transmission gear part 10) by the clutch
system 20, the inner shaft 1-2 is continuously rotated.
[0042] The torque assist shaft 120 includes an outer
shaft 121 having a hollow cylindrical shape and an inner
shaft 122 having a cylindrical shape and disposed in the
outer shaft 121. A plurality of needle roller bearings R
are mounted between the inner circumferential surface
of the outer shaft 121 and the outer circumferential sur-
face of the inner shaft 122.

[0043] Theaforementionedtorque assistshaft 120 and
the input shaft 1 are coupled to each other by a hot press
fit inserting process.

[0044] That is to say, the first terminating part (corre-
sponding to the input shaft 1) of the outer shaft 121 of
the torque assist shaft 120 extends to the outside of the
inner shaft 122, and the extending part is inserted be-
tween the inner shaft 1-2 and the outer shaft 1-1 at the
second terminating part (corresponding to the torque as-
sist shaft 120) of the input shaft 1. In this state, the hot
press fit inserting process is performed on a contact por-
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tion between the outer shaft 121 of the torque assist shaft
120 and the outer shaft 1-1 of the input shaft 1, so that
the outer shaft 121 of the torque assist shaft 120 is fixedly
coupled to the outer shaft 1-1 of the input shaft 1.
[0045] In addition, the second terminating part of the
inner shaft 1-2 of the input shaft 1 extends to the outside
of the outer shaft 1-1, and the outer circumferential sur-
face of the extending part makes contact with the inner
circumferential surface of the inner shaft 122 at a front
end of the torque assist shaft 120. In this state, the hot
press fit inserting process is performed, so that the inner
shaft 121 of the torque assist shaft 120 is fixedly coupled
to the inner shaft 1-1 of the input shaft 1.

[0046] Meanwhile, as shown in FIG. 5, the inner shaft
122 extends to the outside of the outer shaft 121 at the
second terminating part (opposite to the first terminating
part) of the torque assist shaft 120, and the input gear
150 is spline-engaged with the extending part. Although
not shown, the planetary gear set 110 is mounted on a
terminating part of the extending part.

[0047] As shown in FIG. 2, most of shift gears of the
transmission gear part 10 are mounted on the outer shaft
1-1 of the input shaft 1. However, some shift gears (e.g.,
3-stage gears) may be mounted on the outer shaft 121
of the torque assist shaft 120.

[0048] FIG. 6A illustrates the entire structure of the
torque assist system 100 shown in FIG. 3 including the
inner shaft 122 of the torque assist shaft 120, FIG. 6B
illustrates the planetary gear set 110, FIG. 6C illustrates
a clutch system mounted on the planetary gear set, and
FIG. 6D illustrates a hydraulic system.

[0049] Asdescribed above, the planetary gear set 110
includes a sun gear 111 spline-engaged with the inner
shaft 122 of the torque assist shaft 120, a planetary gear
112 disposed around the sun gear 111, and a ring gear
113 disposed outside the planetary gear 112.

[0050] Theinputgear150is spline-engaged with a car-
rier (not shown) of the planetary gear set 110, and the
clutch 140 is mounted on the outer circumferential part
of the ring gear 112. Meanwhile, the hydraulic system
130 is installed to be adjacent to the clutch and includes
a piston 131, a bearing 132 and a pressure plate 133.
[0051] Hereinafter, a shifting process of the automated
manual transmission including the torque assist system
according to the present invention will be described.
[0052] FIG. 7 illustrates the automated manual trans-
mission according to the present invention in a state in
which a vehicle travels in a first stage, FIG. 8 illustrates
the automated manual transmission according to the
present invention in a shifting process from a first stage
to a second stage, and FIG. 9 illustrates the automated
manual transmission according to the present invention
in a state in which a vehicle travels in a second stage.
[0053] FIGS. 7 to 9 illustrate a state in which the input
shaft continuously rotates. In FIGS. 7 to 9, for the con-
venience’s sake, components to which power is trans-
mitted (that is, rotate) are indicated by thick lines, and
components to which power is not transmitted are indi-
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cated by thin lines.

First stage traveling

[0054] As the engine E of a vehicle operates, the outer
shaft 1-2 and the inner shaft 1-2 of the input shaft 1 in-
dependently rotate, and the outer shaft 121 of the torque
assist shaft 120 connected to the input shaft 1 and the
inner shaft 122 also rotate.

[0055] While the vehicle travels in the first stage, that
is, when the clutch system 20 is ON, the power of the
engine E is transmitted to wheels of the vehicle through
the input shaft 1, a dual mass flywheel (not shown), a
first stage gear, an output shaft and a differential gear
part 30, which is the same power transmission state as
the general manual transmission.

[0056] During the first stage traveling of the vehicle,
the torque assist system 100 does not operate, which
will now be described in more detail.

[0057] First, the power of the engine E is transmitted
to the torque assist shaft 120 of the torque assist system
100 through the input shaft 1, and the outer shaft 121
and the inner shaft 122 rotate and the sun gear 111, the
planetary gear 112 and the ring gear 113 of the planetary
gear set 100 rotate, respectively.

[0058] Meanwhile, when the hydraulic system 130
does notoperate, the clutch 140 does not operate. There-
fore, the clutch 140 is separated from the ring gear 113
of the planetary gear set 110. As a result, the ring gear
113 of the planetary gear set 110 idles, and the power is
not transmitted to the input gear 150.

[0059] As described above, needle roller bearings R
are disposed between the input gear 150 and the outer
shaft 121 of the torque assist shaft 120, and the power
transmission to the output shaft through the torque assist
system 100 does not occur.

Shifting from first stage to second stage

[0060] According tothe traveling condition of a vehicle,
an electronic control unit (not shown) shifts a transmis-
sion mode from a first stage to a second stage. To this
end, the electronic control unit turns OFF the clutch sys-
tem 20 to interrupt power supply from the engine E to the
input shaft 1, that is, the outer shaft 1-1.

[0061] Meanwhile, the power transmission from the
engine E to the inner shaft 1-2 of the input shaft 1 is
continuously performed. Therefore, the outer shaft 121
of the torque assist shaft 120 of the torque assist system
100 does notrotate while the inner shaft 122 continuously
rotates. Here, the respective gears of the planetary gear
set 110 mounted on the inner shaft 122 also rotate.
[0062] Concurrently, the electronic control unit is actu-
ated by a select actuator and a shift actuator of a trans-
mission system (not shown), thereby selecting a second
stage gear of the transmission gear part 10 to be con-
nected to the input shaft 1 (specifically to the outer shaft
1-1).
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[0063] Additionally, the electronic control unit actuates
the torque assist system 100. Thatis to say, the hydraulic
system 130 is actuated to connect the ring gear 113 of
the planetary gear set 110 and the input gear 150 through
the clutch 140.

[0064] Consequently, the rotational force of the inner
shaft 122 of the torque assist shaft 120 is transmitted to
the output shaft 2 through the input gear 150 and the
output gear 160 mounted on the output shaft 2.

[0065] That is to say, even when the outer shaft 1-1 of
the input shaft 1 and the outer shaft 121 of the torque
assist shaft 120 do not rotate for shifting, the driving force
of the engine E is continuously transmitted to the output
shaft through the inner shaft 1-2 of the input shaft 1, the
inner shaft 122 of the torque assist shaft 120, the plan-
etary gear set 110, the input gear 150 and the output
gear 160 to operate wheels of the vehicle.

[0066] As described above, since the driving force of
the engine E is transmitted to the output shaft even during
shifting, the torque can be continuously transmitted in
the shifting process, and shifting delay due to an inter-
ruption to the torque and judder vibrations are not caused.

Second stage traveling

[0067] While the vehicle travels in a second stage after
the shifting process, that is, when the clutch system 20
is ON, the power of the engine E is transmitted to wheels
of the vehicle through the input shaft 1, the dual mass
flywheel, the second stage gear, the output shaft and the
differential gear part 30.

[0068] Duringthe second stage traveling of the vehicle,
the torque assist system 100 does not operate, which is
the same as above with regard to the first stage traveling.
[0069] Meanwhile, the operation of the torque assist
system 110 in third to sixth stage shifting processes is
the same as described above. Since a reverse shifting
process is typically performed when the vehicle stops,
the aforementioned shifting process is not applied to the
aforementioned shifting processes.

[0070] As described above, in the automated manual
transmission including a torque assist system according
to the invention, for the purpose of shifting, even when
the outer shaft of the input shaft and the outer shaft of
the torque assist shaft do not rotate, the driving force of
an engine is continuously transmitted to the output shaft
through the inner shaft of the input shaft, the inner shaft
of the torque assist shaft, the planetary gear set, the input
gear and the output gear, thereby operating wheels of
the vehicle.

[0071] Since the driving force of the engine is contin-
uously transmitted to the output shaft in the above-de-
scribed manner when shifting, the interruption of the
torque transmission does not occur during shifting, and
the shifting delay due to the torque interruption and judder
vibrations of the vehicle are not caused, thereby provid-
ing passengers with a smooth shift feeling.

[0072] Although exemplary embodiments of the
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present invention have been described in detail herein-
above, it should be understood that many variations and
modifications of the basic inventive concept herein de-
scribed, which may appear to those skilled in the art, will
still fall within the spirit and scope of the exemplary em-
bodiments of the presentinvention as defined by the ap-
pended claims.

Claims

1. Atorque assist system mounted on an input shaft of
a vehicle transmission, comprising:

atorque assist shaft connected to the input shaft
through a first terminating part thereof, the
torque assist shaft including an outer shaft and
an inner shaft which rotates independently from
the outer shaft, a portion of the inner shaft being
extended out of the outer shaft;

a planetary gear set mounted on the inner shaft
exposed to a second terminating part of the
torque assist shaft;

a clutch disposed adjacent to the planetary gear
set and operated by an external force; and

an input gear mounted on the exposed inner
shaft of the torque assist shaft and connected
tothe planetary gear set by the clutch to transmit
power to an output gear mounted on the output
shaft of the vehicle transmission,

wherein even in a state in which the outer shaft
does not rotate during shifting, the inner shaft
rotates to transmit a driving force to the output
shaft through the planetary gear set and the in-
put gear.

2. Thetorque assist system of claim 1, wherein the out-
er shaft of the torque assist shaft has a hollow cylin-
drical shape and is coupled to the outer shaft of the
input shaft to interrupt power transmission from the
engine during shifting, and the inner shaft has a hol-
low cylindrical shape and is coupled to the inner shaft
of the input shaft to receive power transmitted from
the engine even during shifting.

3. The torque assist system of claim 2, wherein a nee-
dle roller bearing is mounted between the outer shaft
and the inner shaft of the torque assist shaft to allow
the inner shaft to rotate, irrespective of rotation of
the outer shaft.

4. The torque assist system of claim 2, wherein the ex-
tending inner shaft of the torque assist shaft and the
input gear are connected to each other by spline en-
gagement.

5. The torque assist system of claim 1, wherein the
planetary gear set includes a sun gear spline-en-
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gaged with the extending part of the inner shaft of
the torque assist shaft, a planetary gear disposed
around the sun gear, a ring gear disposed outside
the planetary gear, and a carrier, the input gear is
spline-engaged with the carrier of the planetary gear
set, and the clutch is mounted on the outer circum-
ferential part of the ring gear.

The torque assist system of claim 5, further compris-
ing a hydraulic system installed to be adjacent to the
clutch and including a piston, a bearing and a pres-
sure plate to supply a hydraulic pressure to the
clutch.

An automated manual transmission comprising:

an input shaft having a first terminating part con-
nected to a driving shaft of an engine;

a transmission gear part mounted around the
input shaft and adjusting a driving force by a
clutch system;

a torque assist system connected to a second
terminating part of the input shaft; and

an output shaft disposed to be parallel to the
input shaft, receiving transmission adjusted
power from the input shaft during traveling and
receiving power from the torque assist system
during shifting.

The automated manual transmission of claim 7,
whereinthe inputshaftincludes an outer shaft having
a hollow cylindrical shape and a cylindrical inner
shaft disposed within the outer shaft, the outer shaft
and a first terminating part of the inner shaft are con-
nected to the driving shaft of the engine, power trans-
mission from the input shaft is controlled by a clutch
system, power transmission to the inner shaft is con-
tinuously maintained, and the driving force transmit-
ted to the inner shaft during shifting is transmitted to
the torque assist system.

The automated manual transmission of claim 7,
wherein the torque assist system comprises:

atorque assist shaft connected to the input shaft
through a first terminating part thereof, the
torque assist shaft including an outer shaft and
an inner shaft which rotates independently from
the outer shaft, a portion of the inner shaft being
extended out of the outer shaft;

a planetary gear set mounted on the inner shaft
exposed to a second terminating part of the
torque assist shaft;

a clutch disposed adjacent to the planetary gear
set and operated by an external force; and

an input gear mounted on the exposed inner
shaft of the torque assist shaft and connected
to the planetary gear set by the clutch to transmit

10

15

20

25

30

35

40

45

50

55

10.

1.

12.

13.

14.

power to an output gear mounted on the output
shaft of the vehicle transmission,

wherein even in a state in which the outer shaft
does not rotate during shifting, the inner shaft
rotates to transmit a driving force to the output
shaft through the planetary gear set and the in-
put gear.

The automated manual transmission of claim 9,
wherein the outer shaft of the torque assist shaft is
shaped of a hollow cylinder and is coupled to the
outer shaft of the input shaft to interrupt power trans-
mission from the engine during shifting, and the inner
shaft has a hollow cylindrical shape and is coupled
to the inner shaft of the input shaft to receive power
transmitted from the engine even during shifting.

The automated manual transmission of claim 10,
wherein a needle roller bearing is mounted between
the outer shaft and the inner shaft of the torque assist
shaft to allow the inner shaft to rotate and a needle
roller bearing is mounted between the outer shaft
and the inner shaft of the input shaft to allow the inner
shaft to rotate, irrespective of rotation of the outer
shaft.

The automated manual transmission of claim 10,
wherein the extending part of the inner shaft of the
torque assist shaft and the input gear are connected
to each other by spline engagement.

The automated manual transmission of claim 9,
wherein the planetary gear set includes a sun gear
spline-engaged with the extending part of the inner
shaft of the torque assist shaft, a planetary gear dis-
posed around the sun gear, a ring gear disposed
outside the planetary gear, and a carrier, the input
gear is spline-engaged with the carrier of the plane-
tary gear set, and the clutch is mounted on the outer
circumferential part of the ring gear.

The automated manual transmission of claim 9,
wherein the torque assist system is installed to be
adjacent to the clutch and includes a piston, a bear-
ing and a pressure plate to supply a hydraulic pres-
sure to the clutch.
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