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(57) ABSTRACT

A six-speed powertrain ol an automatic transmission
includes a first single pinion planetary gear set having a first
sun gear, [two] a first planet [carriers] carrier, a first plan-
ctary gear, and a first ring gear. A second single pinion plan-
ctary gear set has a second sun gear, a second planetary gear,
and a second ring gear. A double pinion planetary gear set
has a third sun gear, a pair of third planetary gears, and a
third ring gear. One planetary gear of the pair of third plan-
ctary gears and the second planetary gear are commonly
connected by a common planet carrier such that the second
and third planetary gears may independently rotate.

32 Claims, 14 Drawing Sheets
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SIX-SPEED POWERTRAIN OF AN
AUTOMATIC TRANSMISSION

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to and the benefit of
Korean Patent Application No. 10-2004-0090878 filed 1n the
Korean Intellectual Property Ofifice on Nov. 9, 2004, the
entire contents of which are incorporated herein by refer-
ence.

BACKGROUND OF THE INVENTION

(a) Field of the Invention

The present invention relates to a six-speed powertrain of
an automatic transmission of a vehicle mstalled in an auto-
matic transmission and realizing six forward speeds and one
reverse speed.

(b) Description of the Related Art

A multi-stage gearshift mechanism of an automatic trans-
mission mcludes a plurality of planetary gear sets. A power-
train having such a plurality of planetary gears sets varies the
torque 1n multi-stages and outputs it to an output shaft when
receiving a converted engine torque from a torque converter.

The more speeds the powertrain of an automatic transmis-
sion has, the better the power performance and fuel con-
sumption are. Therefore, 1t 1s desirable for powertrains to
have as many speeds as possible.

Even for the same number of speeds, durability, power
transmission elliciency, and size/weight of a transmission
are substantially dependent on how planetary gear sets are
arranged. Therefore, research for more structural strength,
less power loss, and more compact packaging are continu-
ously being conducted.

Usually, development of a powertrain using planetary
gear sets does not devise a wholly new type of planetary gear
set. To the contrary, it mvokes how single/double pinion
planetary gear sets are combined, and how clutches, brakes,
and one-way clutches are disposed to the combination of
Ravingneaux planetary gear sets such that required shait
speeds and speed ratios are realized with minimal power
loss.

For a manual transmission, too many speeds cause a
driver the inconvenience of excessive manual shifting.
However, for an automatic transmission, a transmission con-
trol unit automatically executes shifting by controlling the
operation of the powertrain, and therefore, more speeds usu-
ally implies more merits.

Accordingly, research of four-speed and five-speed pow-
ertrains has been undertaken, and recently, a powertrain of
an automatic transmission enabling six forward speeds and
one reverse speed has been developed. However, current six-
speed transmissions have a number of drawbacks including
excessive size and weight and low durability.

The above information disclosed 1n this Background sec-
tion 1s only for enhancement of understanding of the back-
ground of the invention and therefore 1t may contain infor-
mation that does not form the prior art that 1s already known
in this country to a person of ordinary skill 1n the art.

SUMMARY OF THE INVENTION

Embodiments of the present mvention to provide a six-
speed powertrain of an automatic transmission having
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advantages of minimizing a length and weight of the trans-
mission. Therefore, according to the present invention, one
planetary gear of a double pinion planetary gear set and a
planetary gear of a single pinion planetary gear set are rotat-
ably supported by one common planet carrier, and at least
two ring gears are integrally formed, such that an axial sup-
porting structure 1s excluded.

An exemplary six-speed powertrain of an automatic trans-
mission according to an embodiment of the present imven-
tion 1ncludes first, second, and third planetary gear sets, an
input shaft, and a transmission case, wherein a first single
pinion planetary gear set has a first sun gear, [two] a first
planet [carriers] carrier, a first planetary gear, and a first ring
gear; a second single pinion planetary gear set has a second
sun gear, a second planetary gear, and a second ring gear; a
double pinion planetary gear set 1s disposed adjacent to the
second single pinion planetary gear set and has a third sun
gear, a pair of third planetary gears, and a third ring gear.
Further, one planetary gear of the pair of third planetary
gears and the second planetary gear may be commonly con-
nected by a common planet carrier such that the second and
third planetary gears may independently rotate, the third ring
gear and the first ring gear may be fixedly connected such
that they are integrally formed, the second ring gear and
[one] the first planet carrier are fixedly connected, and a
torque of the mput shait 1s always transmitted to the second
sun gear or the third sun gear.

The first sun gear may be variably connected with the
input shaft via a clutch, the Jone] first planet carrier and the
second ring gear may be variably connected with the input
shaft via a clutch, the [other] first planet carrier may be
variably connected with the transmission case via a brake
and a one-way clutch disposed in parallel, the third sun gear
may be variably connected with the transmission case via a
brake, the first sun gear may be vanably connected with the
transmission case via a brake, the second sun gear may be
fixedly connected with the input shatt, and the third ring gear
may be fixedly connected with the first ring gear and they
may act as output elements. An output gear may be con-
nected to the third ring gear acting as an output element.
Also, an output gear may be connected to the first ring gear
acting as an output element.

Alternatively, the first sun gear may be variably connected
with the input shaft via a clutch, a second planet carrier may
be additionally included in the second single pinion plan-
ctary gear set and be variably connected with the input shaft
via a clutch, the [other] first planet carrier may be variably
connected with the transmission case via a brake and a Jone
way] one-way clutch disposed in parallel, the third sun gear
may be variably connected with the transmission case via a
brake, the first sun gear may be variably connected with the
transmission case via a brake, the second sun gear may be
fixedly connected with the input shaft, and the third ring gear
may be fixedly connected with the first ring gear and they
may act as output elements. The third ring gear acting as an
output element may be connected with the output gear. Also,
the first ring gear acting as an output element may be con-
nected with the output gear.

Alternatively, the first sun gear may be variably connected
with the mput shait via a clutch, the common planet carrier
commonly connecting the second pinion [planatery] plan-
etary gear set and double pinion planetary gear set may be
variably connected with the mnput shait via a clutch, the
[other] first planet carrier may be variably connected with
the transmission case via a brake and a one-way clutch dis-
posed 1n parallel, the third sun gear may be variably con-
nected with the transmission case via a brake, the first sun
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gear may be variably connected with the transmission case
via a brake, the second sun gear may be fixedly connected
with the mput shait, and the third ring gear may be fixedly
connected with the first ring gear and they may act as output
clements. The third ring gear may be connected with the
output gear and act as an output element. Also, the first ring
gear may be connected with the output gear and act as an
output element.

Further alternatively, the second sun gear may be vanably
connected with the mput shaft via a clutch, a third planet
carrier may be additionally included 1n the double pinion
planetary gear set and may be variably connected with the
input shait via a clutch, the third planet carrier may also be
variably connected with the transmission case via a brake
and [an one way] a one-way clutch disposed in parallel, the
first sun gear may be variably connected with the transmis-
s10n case via a brake, the second sun gear may be varnably
connected with the transmission case via a brake, the third
sun gear may be fixedly connected with the input shatt, and
the [other] first planet carrier may act as an output element.

Alternatively, the second sun gear may be variably con-
nected with the input shatt via a clutch, the common planet
carrier may be variably connected with the input shait via a
clutch, a third planet carrier may additionally be included 1n
the double pinion planetary gear set and may be variably
connected with the transmission case via a brake and [an one
way] a one-way clutch disposed in parallel, the first sun gear
may be variably connected with the transmission case via a
brake, the second sun gear may be variably connected with
the transmission case via a brake, the third sun gear may be
fixedly connected with the input shaft, and the [other] first
planet carrier may act as an output element.

Still further alternatively, the second sun gear may be vari-
ably connected with the input shaft via a clutch, a third
planet carrier may additionally be included in the double
pinion planetary gear set and may be varniably connected
with the iput shait via a clutch, a second planet carrier may
additionally be included in the second single pinion plan-
etary gear set], separately formed from the second planetary
gear,] and may be variably connected with the transmission
case via a brake and [an one way] a one-way clutch disposed
in parallel, the first sun gear may be variably connected with
the transmission case via a brake, the second sun gear may
be variably connected with the transmission case via a brake,
the third sun gear may be fixedly connected with the input
shaft, and the [other] first planet carrier may act as an output
clement.

As another alternative, the second sun gear may be vari-
ably connected with the mput shaft via a clutch, the third
ring gear may be variably connected with the input shaft via
a clutch, a second planet carrier may additionally be
included in the second single pinion planetary gear set],
separately formed from the second planetary gear,] and may
be variably connected with the transmaission case via a brake
and [an one way] a orne-way clutch disposed in parallel, the
first sun gear may be variably connected with the transmis-
s10n case via a brake, the second sun gear may be variably
connected with the transmission case via a brake, the third
sun gear may be fixedly connected with the imput shatt, and
the Jother] first planet carrier may act as an output element.
The first planet carrier acting as an output element may be
connected with an output gear.

In a further alternative embodiment of the present
invention, a six-speed powertrain of an automatic transmis-
s1on comprises first, second, and third planetary gear sets, an
input shaft, and a transmission case, wherein the first plan-
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ctary gear set 1s a first single pinion planetary gear set, the
second planetary gear set 1s a second single pimion planetary
gear set, and the third planetary gear set 1s a double pinion
planetary gear set; the first single pinion planetary gear set
has a first sun gear, [two] a first planet [carriers] carrier, a
first planetary gear, and a first ring gear; the second single
pinion planetary gear set has a second sun gear, a second
planetary gear, and a second ring gear; the double pimion
planetary gear set may be disposed adjacent to the second
single pinion planetary gear set and has a third sun gear, a
pair of third planetary gears, and a third ring gear. Further,
one planetary gear of the pair of third planetary gears and the
second planetary gear may be commonly connected by a
common planet carrier such that the second and third plan-
ctary gears may independently rotate, the third ring gear and
the first ring gear may be fixedly connected, the second ring
gear and [one] the first planet carrier may be fixedly
connected, a torque of the input shait may always be trans-
mitted to the third sun gear or the second sun gear, and
frictional elements consisting of two clutches and three
brakes may be operated to realize six forward speeds and
one reverse speed.

The first sun gear may be variably connected with the
input shaft via a first clutch, the Jone] first planet carrier and
the second ring gear may be variably connected with the
input shaft via a second clutch, the [other] first planet carrier
may be variably connected with the transmission case via a
first brake and a one-way clutch disposed in parallel, the
third sun gear may be variably connected with the transmis-
s10n case via a second brake, the first sun gear may be vari-
ably connected with the transmission case via a third brake,
the second sun gear may be fixedly connected with the input
shaft, and the third ring gear may be fixedly connected with
the first ring gear and they may act as output elements. The
third ring gear may be connected with the output gear and
act as an output element. Also, the first ring gear may be
connected with the output gear and act as an output element.

Alternatively, the first sun gear may be variably connected
with the input shait via a first clutch, a second planet carrier
may be additionally included in the second single pimion
planetary gear set and may be variably connected with the
input shaft via a second clutch, the [other] first planet carrier
may be variably connected with the transmission case via a
first brake and a [one way] one-way clutch disposed in
parallel, the third sun gear may be variably connected with
the transmission case via a second brake, the first sun gear
may be variably connected with the transmission case via a
third brake, the second sun gear may be fixedly connected
with the input shait, and the third ring gear may be fixedly
connected with the first ring gear and they may act as output
clements. The third nng gear may be connected with the
output gear and act as an output element. Also, the first ring
gear may be connected with the output gear and act as an
output element.

Alternatively, the first sun gear may be variably connected
with the mput shaft via a first clutch, the common planet
carrier may be variably connected with the input shait via a
second clutch, the [other] first planet carrier may be variably
connected with the transmission case via a first brake and a
one-way clutch disposed in parallel, the third sun gear may
be variably connected with the transmission case via a sec-
ond brake, the first sun gear may be variably connected with
the transmission case via a third brake, the second sun gear
may be fixedly connected with the mput shatt, and the third
ring gear may be fixedly connected with the first ring gear
and they may act as output elements. The third ring gear may
be connected with the output gear and act as an output ele-
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ment. Also, the first ring gear may be connected with the
output gear and act as an output element.

Further alternatively, the second sun gear may be variably
connected with the input shatt via a first clutch, a third planet
carrier may be additionally included in the double pinion
planetary gear set and may be variably connected with the
input shaft via a second clutch, the third planet carrier may
also be variably connected with the transmission case via a
first brake and [an one way] a ore-way clutch disposed in
parallel, the first sun gear may be variably connected with
the transmission case via a second brake, the second sun
gear may be variably connected with the transmission case
via a third brake, the third sun gear may be fixedly connected
with the input shaft, and the [other] first planet carrier may
act as an output element.

Alternatively, the second sun gear may be variably con-
nected with the input shaft via a first clutch, the common
planet carrier being commonly connected with the second
single pinion planetary gear set and the double pinion plan-
etary gear set may be variably connected with the input shaft
via a second clutch, a third planet carrier may be additionally
included 1n the double pinion planetary gear set and may be
variably connected with the transmission case via a first
brake and [an one way] a onre-way clutch disposed in
parallel, the first sun gear may be variably connected with
the transmission case via a second brake, the second sun
gear may be variably connected with the transmission case
via a third brake, the third sun gear may be fixedly connected
with the input shaft, and the [other] first planet carrier may
act as an output element.

Still further alternatively, the second sun gear may be vari-
ably connected with the input shatt via a first clutch, a third
planet carrier may be additionally included in the double
pinion planetary gear set and may be varniably connected
with the mput shait via a second clutch, a second planet
carrier may be additionally included in the second single
pinion planetary gear set|, separately formed from the sec-
ond planetary gear,] and may be variably connected with the
transmission case via a first brake and [an one way] a one-
way clutch disposed 1n parallel, the first sun gear may be
connected with the transmission case via a second brake, the
second sun gear may be variably connected with the trans-
mission case via a third brake, the third sun gear may be
fixedly connected with the input shaft, and the [other] first
planet carrier may act as an output element.

As a still another alternative, the second sun gear may be
variably connected with the input shaft via a first clutch, the
third ring gear may be variably connected with the input
shaft via a second clutch, a second planet carrier may be
additionally included 1n the second single pinion planetary
gear set[, separately formed from the second planetary gear,}
and may be variably connected with the transmission case
via a first brake and [an one way] a one-way clutch disposed
in parallel, the first sun gear may be variably connected with
the transmission case via a second brake, the second sun
gear may be variably connected with the transmission case
via a third brake, the third sun gear may be fixedly connected
with the input shaft, and the [other] first planet carrier may
act as an output element. The first planet carrier acting as an
output element may be connected with an output gear.

The second brake and the one-way clutch may be operated
for the first forward speed, the one-way clutch may be
released and the third brake may be operated for the second
torward speed from the first forward speed, the third brake
may be released and the first clutch may be operated for the
third forward speed from the second forward speed, the first
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clutch may be released and the second clutch may be oper-
ated for the fourth forward speed from the third forward
speed, the second brake may be released and the first clutch
may be operated for the fifth forward speed from the fourth
forward speed, the first clutch may be released and the third
brake may be operated for the sixth forward speed from the
fifth forward speed, and the first clutch and the first brake

may be operated for the reverse speed.

In a further alternative embodiment of the present
invention, a powertrain of an automatic transmission com-
prising first, second, and thivd planetary gear sets, an input
shaft, and a transmission case, wherein. the first planetary
gear set is a first single pinion planetary gear set, the second
planetary gear set is a second single pinion planetary gear
set, and the thivd planetary gear set is a double pinion plan-
etary gear set; the first single pinion planetary gear set has a

first sun gear, a first planet carrier, a first planetary gear, and

a first ving gear; the second single pinion planetary gear set
has a second sun gear, a second planetary gear, and a sec-
ond ving gear; the double pinion planetary gear set is dis-
posed adjacent to the second single pinion planetary gear
set and has a thivd sun gear, a pair of third planetary gears,
and a thivd ving gear; one planetary gear of the pair of thivd
planetary gears and the second planetary gear ave com-
monly connected by a common planet carvier such that the
second and third planetary gears may independently rotate;
the thivd ving gear and the first ving gear ave fixedly con-
nected such that they ave integrally formed; the second ring
gear and the first planet carrvier are fixedly connected; and a
torque of the input shaft is always transmitted to the second
sun gear or the third sun gear.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic diagram of a powertrain of an auto-
matic transmission according to a first exemplary embodi-
ment of the present invention.

FIG. 2 1s an operational chart of frictional elements of a
powertrain of an automatic transmission according to all
exemplary embodiments of the present invention.

FIG. 3 1s a speed diagram for first to third forward speeds
of a powertrain of automatic transmission according to the
first exemplary embodiment of the present invention.

FIG. 4 1s a speed diagram for fourth to sixth forward
speeds and a reverse speed of a powertrain of an automatic
transmission according to the first exemplary embodiment of
the present invention.

FIG. 5 1s a schematic diagram of a powertrain of an auto-
matic transmission according to a second exemplary
embodiment of the present invention.

FIG. 6 1s a schematic diagram of a powertrain of an auto-
matic transmission according to a third exemplary embodi-
ment of the present invention.

FIG. 7 1s a speed diagram for first to third forward speeds
ol a powertrain of an automatic transmission according to
the third exemplary embodiment of the present invention.

FIG. 8 1s a speed diagram for fourth to sixth forward
speeds and a reverse speed of a powertrain of an automatic
transmission according to the third exemplary embodiment
of the present invention.

FIG. 9 to FIG. 11 are schematic diagrams of powertrains
ol automatic transmaission according to fourth to sixth exem-
plary embodiments of the present invention.

FIG. 12 1s a schematic diagram of a powertrain ol an
automatic transmission according to a seventh exemplary
embodiment of the present invention.
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FIG. 13 and FIG. 14 are speed diagrams for first to sixth
forward speeds and a reverse speed according to the seventh
exemplary embodiment of the present invention.

FIG. 15 1s a schematic diagram of a powertrain of an
automatic transmission according to an eighth exemplary
embodiment of the present invention.

FIG. 16 1s a schematic diagram of a powertrain of an
automatic transmission according to a ninth exemplary
embodiment of the present invention.

FIG. 17 1s a schematic diagram of a powertrain of an
automatic transmission according to a tenth exemplary
embodiment of the present invention.

FIG. 18 1s a speed diagram for first to fourth forward
speeds of a powertrain of an automatic diagram according to
the tenth embodiment of the present invention.

FIG. 19 1s a speed diagram for fifth and sixth forward
speeds and a reverse speed of a powertrain of an automatic
transmission according to the tenth embodiment of the
present invention.

DETAILED DESCRIPTION OF TH
EMBODIMENTS

Exemplary embodiments of the present immvention will
hereinafter be described in detail with reference to the
accompanying drawings.

Firstly, a first exemplary embodiment of the present
invention will be described hereinafter with reference to the
accompanying drawings.

According to a first exemplary embodiment of the present
invention as shown in FIG. 1, six forward speeds and one
reverse speed are realized by operation of frictional elements
including two clutches and three brakes. The powertrain of
an automatic transmission, according to first exemplary
embodiment of the present invention, includes a first single
pinion planetary gear set SPG1 arranged on an input shaft 3
connected to an engine output via a torque converter. The
first single pinion planetary gear set SPG1 has a first sun
gear S1, a first planetary gear P1, and a first ring gear R1.

On the rear of the first single pinion planetary gear set
SP(G1, a second single pinion planetary gear set SPG2, hav-
ing a second sun gear S2, a second planetary gear P2, and a
second ring gear R2, 1s provided.

On the rear of the second single pinion planetary gear set
SPG2, a double plIllOIl planetary gear set DPG, having a
third sun gear S3, a pair of third planetary gears P3, and a
third ring gear R3, 1s provided.

That 1s, the first single pinion planetary gear set SPG1 1s
disposed on a front portion of an automatic transmission, the
double pinion planetary gear set DPG 1s disposed on a rear
portion of the automatic transmission, and the second single
pinion planetary gear set SPG2 1s disposed between the first
single pinion planetary gear set SPG1 and the double pinion
planetary gear set DPG.

The first single pinion planetary gear set SPG1 has the
first sun gear S1, the first ring gear R1, the first planetary
gear P1, and additionally has [two] a first planet [carriers]
carrier PC1 disposed at both sides of the first planetary gear
P1 and rotatably supporting the first planetary gear P1
(engaged with the first sun gear S1 and the first ring gear
R1).

The second single pinion planetary gear set SPG2 has the
second sun gear S2, the second ring gear R2, and the second
planetary gear P2 (engaged with the second sun gear S2 and
the second ring gear R2). However, the second single pinion
planetary gear set SPG2 does not have a second planet car-

rier PC2.
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The double pinion planetary gear set DPG has the third
sun gear S3, the third ring gear R3, and a pair of third plan-
ctary gears P3 engaged with the third sun gear S3 and the
third ring gear R3. One planetary gear of the pair of third
planetary gears P3 1s connected to the adjacent second plan-
ctary gear P2 of the second single pinion planetary gear set
SPG2 via a common planet carrier CPC, such that the third
planetary gear R3 rotates imndependently from the second
planetary gear P2 of the second single pinion planetary gear

set SPG2.

In this embodiment, the common planet carrier CPC
includes a second planet carrier carrying the second plan-
ctary gear P2 and a third planet carrier carrying the pair of
third planetary gears P3 as portions thereof.

In addition, the third ring gear R3 of the double pinion
planetary gear set DPG and the first ring gear R1 of the first
single pinion planetary gear set SPG1 are fixedly connected
with each other, and are integrally operated.

In addition, the second ring gear R2 of the second single
pinion planetary gear set SPG2 and the [corresponding] first
planet carrier PC1 of the first single pinion planetary gear set
SPG1 are fixedly connected with each other.

In addition, the second sun gear S2 of the second single
pinion planetary gear set SPG2 1s fixedly connected with the
input shait 3 such that the power of the mput shaft 3 is
always firstly delivered to the second sun gear S2.

In more detail, the first sun gear S1 of the first single
pinion planetary gear set SPG1 1s variably connected with
the input shaft 3 via a first clutch C1, and simultaneously the

first sun gear S1 1s variably connected with the transmission
case 1 via a third brake B3.

In addition, the Jone] first planet carrier PC1 is variably
connected with the input shaft 3 via a second clutch C2,
together with the second ring gear R2 of the second single
pinion planetary gear set SPG2, and the [other] first planet
carrier PC1 1s connected with a first brake B1 and a one-way
clutch OWC disposed parallel with each other on the trans-
mission case 1.

In addition, the third sun gear S3 of the double pinion
planetary gear set DPG 1s variably connected to the trans-
mission case 1 via a second brake B2, and the third ring gear
R3 1s provided to act with the first ring gear R1 of the first
single pinion planetary gear set SPG1 as an output element.

Here, an output gear OUT_GEAR 1s connected with the
third nng gear R3 of the double pinion planetary gear set
DPG, and acts as an output element.

Such a powertrain may be operated as shown 1n an opera-
tional chart 1n FIG. 2 so as to realize six forward speeds and
one reverse speed. That is, the second brake B2 and the Jone
way] orne-way clutch OWC are operated for the first forward
speed, the one-way clutch OWC 1s released and the third
brake B3 1s operated for the second forward speed from the
first forward speed, the third brake B3 1s released and the
first clutch C1 1s operated for the third forward speed from
the second forward speed, and the first clutch C1 1s released
and the second clutch C2 1s operated for the fourth forward
speed from the third forward speed. The first brake B1 can

be selectively operated at the first forward speed.

In addition, the second brake B2 is released and the first
clutch C1 1s operated for the fifth forward speed from the
fourth forward Speed the first clutch C1 1s released and the
third brake B3 is operated for the sixth forward speed from
the fifth forward speed, and the first clutch C1 and the first
brake B1 are operated for the reverse speed, so as to realize
s1x forward speeds and one reverse speed.
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Hereinatter, a shifting process of the six-speed powertrain
of the first exemplary embodiment of the present invention
will be described 1n detail, with reterence to FIG. 3 and FIG.
4.

The operational elements are arranged at respective
nodes, as shown by FIG. 3 and FIG. 4 showing speed dia-
grams for the first to sixth forward speeds and the reverse
speed. A first node N1 1s formed by the second sun gear S2, a
second node N2 1s formed by the first sun gear S1, a third
node N3 1s formed by the common planet carrier CPC.

The fourth node N4 1s formed by the first planet carrier
PC1 and the second ring gear R2, the fifth node N5 1s an
output node and 1s formed by the first ring gear R1 and the
third ring gear R3, and the sixth node N6 1s formed by the
third sun gear S3.

While the one-way clutch OWC and the second brake B2

are operated, the first node (1.e., the second sun gear S2 of
the second single plIllOIl planetary gear set SPG2) recetves
the mput of the engine speed, and at the same time, the
fourth node N4 and the sixth node N6 act as fixed elements.

Theretore, three speed lines for the first forward speed, as
shown 1n FIG. 3, are formed by the cooperative operation of
the first and second single pinion planetary gear sets SPG1
and SPG2 and the double pinion planetary gear set DPG.
Then, an output element of the fifth node N5 rotates at a
speed D1, and the first forward speed 1s realized.

For the second forward speed, the third brake B1 is oper-
ated from the first forward speed.

The first node N1 (1.e., the second sun gear S2 of the
second single pinion planetary gear set SPG2) receives the
input of the engine speed. At the same time, the fourth node
N4, the sixth node N6, and the second node N2 act as fixed
clements. Therefore, three speed lines for the second for-
ward speed, as shown in the shift drawing of FIG. 3, are
formed, due to the cooperative operation of the first and
second single pinion planetary gear sets SPG1 and SPG2
and the double pinion planetary gear set DPG. An output
clement of the fifth node NS rotates at a speed D2, and the
second forward speed 1s realized.

For the third forward speed, the third brake B3 1s released
and the first clutch C1 1s operated from the second forward
speed.

Then, the first node N1 (i.e., the second sun gear S2 of the
second single pinion planetary gear set SPG2) receives the
input of the engine speed, and at the same time, the second
node N2 (1.e., the first sun gear S1) also recerves the input of
the same engine speed.

In addition, the sixth node N6 acts as a fixed element as 1n
the second forward speed. Therefore, three speed lines for
the third forward speed, as shown in the shift drawing of
FIG. 3, are formed by the cooperative operation of the first
and second single pinion planetary gear sets SPG1 and
SPG2 and the double pinion planetary gear set DPG. An
output element of the fifth node NS rotates at a speed D3,
and the third forward speed 1s realized.

For the fourth forward speed, the first clutch C1 1s
released and the second clutch C2 1s operated from the third
torward speed.

The first node N1 (1.e., the second sun gear S2 of the
second single pinion planetary gear set SPG2) receives the
input of the engine, and the fourth node N4 (i.e., the first

planet carrier PC1 and the second ring gear R2) also recerves
the input of the engine.

In addition, the sixth node N6 acts as a fixed element as 1n
the third forward speed. Therefore, three speed lines for the
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fourth forward speed, as shown 1n FIG. 4, are formed by the
cooperative operation of the first and second single pinion
planetary gear sets SPG1 and SPG2 and the double pimion
planetary gear set DPG. The output element of the fifth node
NS rotates at a speed of D4, and the fourth forward speed 1s
realized.

For the fifth forward speed, the second brake B2 1s
released and the first clutch C1 1s operated from the fourth
forward speed.

Then, the first node N1 (1.¢., the second sun gear S2 of the
second single pinion planetary gear set SPG2) receives the
input of the engine speed, and at the same time, the fourth
node N4 (the first planet carner PC1 and the second ring
gear R2) and the second node N2 (1.e., the first sun gear S1)
also receive the same input of the engine speed.

That 1s, all operational elements included 1n the first and
second single pinion planetary gear sets SPG1 and SPG2
and the double pinion planetary gear set DPG rotate at the
same speed as they are fixedly connected. Therefore, a speed
line for the fifth forward speed 1s formed the same as the
input of the engine speed, as shown 1 FIG. 4. The output
clement of the fifth node NS rotates at a speed D5 which 1s
the same as the input of the engine speed, and the fifth for-
ward speed 1s realized.

For the sixth forward speed, the first clutch C1 1s released
and the third brake B3 1s operated from the fifth forward

speed.

The first node N1 (1.e., the second sun gear S2 of the
second single pinion planetary gear set SPG2) receives the
input of the engine speed, and at the same time, the fourth
node N4 (1.¢., the first planet carrier PC1 and the second ring
gear R2) also recerves the same mput of the engine speed.

In addition, the second node N2 acts as a fixed element.
Therefore, three speed lines for the sixth forward speed, as
shown 1n FI1G. 4, are formed due to the cooperative operation
of the first and second single pinion planetary gear sets
SPG1 and SPG2 and the double pinion planetary gear set
DPG. An output element of the fifth node N3 rotates at a
speed of D6, and the sixth forward speed 1s realized.

For the reverse speed, the first clutch C1 and the first brake
B1 are operated.

In that case, the first node N1 (1.e., the second sun gear S2
ol the second single pinion planetary gear set SPG2)
receives the 1nput of the engine speed, and the second node
N2 (1.e., the first sun gear S1) also recerves the same input of
the engine speed.

In addition, the fourth node N4 acts as a fixed element.
Therefore, three speed lines for the reverse speed, as shown
in FIG. 4, are formed due to the cooperative operation of the
first and second single pinion planetary gear sets SPG1 and
SPG2 and the double pinion planetary gear set DPG. The
output element of the fifth node NS rotates at a speed R, and
the reverse speed 1s realized.

Hereinafter, a second exemplary embodiment of the
present invention will be described with reference to FIG. 5.
The powertrain of an automatic transmission according to a
second exemplary embodiment of the present invention,
includes a first single pinion planetary gear set SPGI
arranged on an mput shaft 3 connected to an engine output
via a torque converter, a second single pinion planetary gear
set SPG2 arranged at the rear of the first single pinion plan-
ctary gear set SPG1, a double pinion planetary gear set DPG
arranged at the rear of the second single pinion planetary
gear set SPG2, and frictional elements consisting of two
clutches and three brakes so as to realize the six forward
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speeds and one reverse speed, as in the first exemplary
embodiment of the present invention.

That 1s, according to this embodiment of the present
invention, the first single pinion planetary gear set SPG1 1s
disposed on the front portion of the transmission, the double
pinion planetary gear set DPG 1s disposed on the rear portion
of the transmission, and the second single pinion planetary
gear set SPG2 1s disposed between the first single pinion
planetary gear set SPG1 and the double pinion planetary
gear set DPG, as 1n the first exemplary embodiment of the
present invention.

The arrangement and operation of the above mentioned
five irictional elements 1s the same as 1n the first exemplary
embodiment. However, according to the first embodiment of
the present invention, the output element of the third ring

gear R3 of the double pinion planetary gear set DPG 1s con-
nected to the output gear OUT__GEAR. On the other hand,
according to this embodiment of the present invention, the
first ring gear R1 of the first pinion planetary gear set SPG1
1s connected to the output gear OUT_GEAR.

The power delivery paths of a powertrain of an automatic
transmission, using the five frictional elements, from the
input shait 3 to the first and second single pinion planetary
gear sets SPG1 and SPG2 and the double pinion planetary
gear set DPQG, according to this exemplary embodiment of
the present invention are the same as the power delivery
paths in the first exemplary embodiment of the present
invention. The operational chart according to this exemplary
embodiment of the present invention 1s the same as the
operational chart according to the first exemplary
embodiment, as shown 1n FIG. 2.

FIG. 3 and FIG. 4 illustrate the shifting process of the
powertrain according to the first exemplary embodiment of
the present invention, but a shifting process of the powertrain
according to the second exemplary embodiment of the
present invention can be also illustrated by FIG. 3 and FIG.
4. Since 1n this embodiment of present mvention, the inter-
pretation method of the speed diagrams 1s the same as 1n the
first exemplary embodiment of the present invention as
described above, a more detailed description about the shift-
ing process according to the second embodiment of the
present invention will be omitted.

Hereinafter, a third exemplary embodiment of the present
invention will be described with reference to FIG. 6 to FIG.
8. A powertrain of an automatic transmission according to a
third exemplary embodiment of the present invention,
includes a first single pinion planetary gear set SPGI
arranged on an input shaft 3 connected to an engine output
via a torque converter, a second single pinion planetary gear
set SPG2 arranged at the rear of the first single pinion plan-
etary gear set SPG1, a double pinion planetary gear set DPG
arranged at the rear of the second single pinion planetary
gear set SPG2, and frictional elements consisting of two
clutches and three brakes so as to realize the six forward
speeds and one reverse speed, as in the first exemplary
embodiment of the present invention.

That 1s, according to this embodiment of the present
invention, the first single pinion planetary gear set SPG1 1s
disposed on the front portion of the transmission, the double
pinion planetary gear set DPG 1s disposed on the rear portion
of the transmission, and the second single pinion planetary
gear set SPG2 1s disposed between the first single pinion
planetary gear set SPG1 and the double pinion planetary
gear set DPG, as 1n the first exemplary embodiment of the
present invention.

Further, 1n the second single pinion planetary gear set
SPG2, the second planetary gear P2 (disposed between the
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second sun gear S2 and the second ring gear R2 and engaged
with both the second sun gear S2 and the second ring gear
R2) 1s connected with the common planet carrier CPC
(connected with one planetary gear of the pair of third plan-
ctary gears P3 of the double pinion planetary gear set DPG).
However, 1n addition, the second planetary gear P2 1s con-
nected with a second planet carrier PC2 rotatably supporting
the second planetary gear P2.

The arrangement and operation of the five frictional ele-
ments according to this embodiment of the present invention
1s the same as 1n the first exemplary embodiment, except that
the second planet carrier PC2 (which 1s connected to the
[the] second planetary gear P2 of the second planetary gear
set SP(G2) 1s variably connected with the input shaft 3 via the
second clutch C2. According to the first exemplary embodi-
ment of the present invention, the Jone] first planet carrier
PC1 of the first single pinion planetary gear set SPG1 and
the second ring gear R2 of the second single pinion planetary
gear set SPG2 are variably connected to the input shait 3 via
the second clutch C2.

The power delivery paths of a power train of an automatic
transmission ifrom the iput shait 3 to the first and second
single pinion planetary gear sets SPG1 and SPG2 and the
double pinion planetary gear set DPG are the same as in the
first exemplary embodiment of the present invention, except
that for the fourth to sixth forward speeds, the power from
the mput shait 1s delivered to the common planet carrier
CPC wvia the second planet carrier PC2. According to the
above described first exemplary embodiment of the present
invention, the power from the mput shaft 3 1s delivered to the
first planet carrier PC1 and the second ring gear R2 at the
same speed as the mput shaft 3. Therefore, the speed lines
and the operational chart for this embodiment of the present
invention are the same as 1n the first exemplary embodiment
of the present invention.

FIG. 7 and FIG. 8 1llustrate a shifting process of the pow-
ertrain according to the third exemplary embodiment of the
present mvention. Since 1n this embodiment of the present
invention, the mterpretation method of the speed diagrams 1s
the same as 1n the first exemplary embodiment of the present
invention, and a person of an ordinary skill in the art can
casily understand the shifting process of the powertrain
shown 1n FIG. 7 and FIG. 8 with reference to the description
about the shifting process according to the first exemplary
embodiment of the present invention as described above, a
detailed description about the shifting process according to
the third embodiment of the present invention will be omut-
ted.

Hereinatter, a powertrain according to the fourth exem-
plary embodiment of the present invention will be described
with reference to FIG. 9. A powertrain of an automatic trans-
mission according to a fourth exemplary embodiment of the
present invention includes a first single pinion planetary gear
set SPG1 arranged on an input shaft 3 connected to an
engine output via a torque converter, a second single pinion
planetary gear set SPG2 arranged at the rear of the first
single pinion planetary gear set SPG1, a double pinion plan-
ctary gear set DPG arranged at the rear of the second single
pinion planetary gear set SPG2, and frictional elements con-
sisting of two clutches and three brakes so as to realize the
s1x forward speeds and one reverse speed, as 1n the first
exemplary embodiment of the present invention.

That 1s, according to this embodiment of the present
invention, the first single pinion planetary gear set SPG1 1s
disposed on the front portion of the transmission, the double
pinion planetary gear set DPG 1s disposed on the rear portion
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of the transmission, and the second single pinion planetary
gear set SPG2 1s disposed between the first single pinion
planetary gear set SPG1 and the double pinion planetary
gear set DPG, as 1n the first exemplary embodiment of the
present invention.

The second single pinion planetary gear set SPG2, the
second planetary gear P2 (disposed between the second sun
gear S2 and the second ring gear R2 and engaged with both
the second sun gear S2 and the second ring gear R2) 1s
connected with the common planet carrier CPC (connected
with one of the third planetary gears of the double pimion
planetary gear set DPG). However, 1n addition, the second
planetary gear P2 1s connected with a second planet carrier
PC2 rotatably supporting the second planetary gear.

The arrangement and operation of the five frictional ele-
ments according to this embodiment of the present invention
1s the same as 1n the first exemplary embodiment, except that
the second planet carrier PC2 (which 1s connected to the
[the] second planetary gear P2 of the second planetary gear
set SP(G2) 1s variably connected with the input shatt 3 via the
second clutch C2. According to the first exemplary embodi-
ment of the present invention, the first planet carrier PC1 of
the first single pinion planetary gear set SPG1 and the sec-
ond ring gear R2 of the second single pinion planetary gear
set SPG2 are variably connected to the mput shaft 3 via the
second clutch C2.

In addition, according to the fourth exemplary
embodiment, the first ring gear R1 of the first single pinion
planetary gear set SPG1 1s connected to the output gear
OUT_GEAR. On the other hand, according to the first
exemplary embodiment of the present invention, the third
ring gear R3 of the double pinion planetary gear set DPG

acting as an output element 1s connected to the output gear
OUT_GEAR

The power delivery paths of the power train of an auto-
matic transmission from the input shaft 3 to the first and
second single pinion planetary gear sets SPG1 and SPG2
and the double pinion planetary gear set DPG are the same
as 1n the first exemplary embodiment of the present
invention, except that for the fourth to sixth forward speeds,
the power from the input shait 1s delivered to the common
planet carrier CPC via the second planet carrier PC2.
According to the above described first exemplary embodi-
ment of the present invention, the power from the input shaft
3 1s delivered to the first planet carrier PC1 and the second
ring gear R2 at the same speed as the input shait 3.
Theretore, the speed lines and the operational chart for this
embodiment of the present invention are the same as 1n the
first exemplary embodiment of the present invention.

FIG. 7 and FIG. 8 illustrate a shifting process of the pow-
ertrain according to the third exemplary embodiment of the
present invention, but a shifting process of the powertrain
according to the fourth exemplary embodiment of the
present mnvention can be also illustrated by FIG. 7 and FIG.
8. Since 1n this embodiment of present invention, the inter-
pretation method of the speed diagrams 1s the same as 1n the
first exemplary embodiment of the present invention, and a
person of an ordinary skill in the art can easily understand
the shifting process of the powertrain shown 1n FIG. 7 and
FIG. 8 with reference to the description about the shifting
process according to the first exemplary embodiment of the
present invention as described above, a detailed description
about the shifting process according to the fourth embodi-
ment of the present invention will be omaitted.

Hereinafter, referring to FIG. 10, a powertrain of an auto-
matic transmission according to a fifth exemplary embodi-
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ment of the present invention will be described. A power-
train ol an automatic transmission according to a {ifth
exemplary embodiment of the present invention includes a
first single pinion planetary gear set SPG1 arranged on an
input shait 3 connected to an engine output via a torque
converter, a second single pimion planetary gear set SPG2
arranged at the rear of the first single pinion planetary gear
set SPG1, a double pinion planetary gear set DPG arranged
at the rear of the second single pinion planetary gear set
SPG2, and frictional elements consisting of two clutches and
three brakes so as to realize the six forward speeds and one
reverse speed, as in the first exemplary embodiment of the
present 1nvention.

That 1s, according to this embodiment of the present
invention, the first single pinion planetary gear set SPG1 1s
disposed on the front portion of the transmission, the double
pinion planetary gear set DPG 1s disposed on the rear portion
of the transmission, and the second single pinion planetary
gear set SPG2 1s disposed between the first single pinion
planetary gear set SPG1 and the double pinion planetary
gear set DPG, as in the first exemplary embodiment of the
present 1nvention.

The arrangement and operation of the five frictional ele-
ments according to this embodiment of the present invention
1s almost the same as 1n the first exemplary embodiment,
except that the common planet carrier CPC (which connects
the second planetary gear P2 of the second single pimion
planetary gear set SPG2 and one of the pair of third plan-
ctary gears P3 of the double pinion planetary gear set DPG)
1s variably connected with the input shait 3 via the second
clutch C2. According to the first exemplary embodiment of
the present invention, the first planet carrier PC1 of the first
single pinion planetary gear set SPG1 and the second ring
gear R2 of the second single pinion planetary gear set SPG2

are variably connected to the mput shaft 3 via the second
clutch C2.

The power delivery paths of the powertrain of an auto-
matic transmission using five Irictional elements from the
input shatt 3 to the first and second single pinion planetary
gear sets SPG1 and SPG2 and the double pinion planetary
gear set DPG are the same as 1n the first exemplary embodi-
ment of the present invention, except that for the fourth to
s1xth forward speed the second clutch C2 1s operated and the
power from the mput shatt 3 i1s delivered to the common
planet carrier CPC at the same speed as the input shait 3.
According to the above described first exemplary embodi-
ment of the present invention, when the second clutch C2 1s
operated for the fourth to sixth forward speeds, the power
from the input shaft 3 1s delivered to the first planet carrier
PC1 and the second ring gear R2 at the same speed as the
input shait 3. Therefore, the speed lines and the operational
chart for this embodiment of the present invention are the

same as 1n the first exemplary embodiment of the present
invention.

FIG. 7 and FIG. 8 illustrate a shifting process of the pow-
ertrain according to the third exemplary embodiment of the
present invention, but a shifting process of the powertrain
according to the fifth exemplary embodiment of the present
invention can be also illustrated by FIG. 7 and FIG. 8. Since
in this embodiment of present invention, the interpretation
method of the speed diagrams i1s the same as 1n the first
exemplary embodiment of the present invention, and a per-
son of an ordinary skill 1in the art can easily understand the
shifting process of the powertrain shown 1n FIG. 7 and FIG.
8 with reference to the description about the shifting process
according to the first exemplary embodiment of the present
invention as described above, a detailed description about
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the shifting process according to the fifth embodiment of the
present invention will be omaitted.

Hereinafter, the powertrain of an automatic transmission
according to a sixth exemplary embodiment of the present
invention will be described with reference to FIG. 11. A
powertrain of an automatic transmission according to a sixth
exemplary embodiment of the present invention, includes a
first single pinion planetary gear set SPG1 arranged on an
input shait 3 connected to an engine output via a torque
converter, a second single pimion planetary gear set SPG2
arranged at the rear of the first single pinion planetary gear
set SPG1, a double pinion planetary gear set DPG arranged
at the rear of the second single pinion planetary gear set
SPG2, and frictional elements consisting of two clutches and
three brakes so as to realize the six forward speeds and one
reverse speed, as 1n the first exemplary embodiment of the
present invention.

That 1s, according to this embodiment of the present
invention, the first single pinion planetary gear set SPG1 1s
disposed on the front portion of the transmission, the double
pinion planetary gear set DPG 1s disposed on the rear portion
of the transmission, and the second single pinion planetary
gear set SPG2 1s disposed between the first single pinion
planetary gear set SPG1 and the double pinion planetary
gear set DPG, as 1n the first exemplary embodiment of the
present invention.

The arrangement and operation of the five frictional ele-
ments according to this embodiment of the present invention
1s almost the same as in the first exemplary embodiment,
except that the common planet carrier CPC (which connects
the second planetary gear P2 of the second single pimion
planetary gear set SPG2 and one of the pair of third plan-
ctary gears P3 of the double pinion planetary gear set DPG)
1s variably connected with the input shatt 3 via the second
clutch C2. According to the first exemplary embodiment of
the present invention, the first planet carrier PC1 of the first
single pimion planetary gear set SPG1 and the second ring
gear R2 of the second single pinion planetary gear set SPG2
are variably connected to the mput shaft 3 via the second
clutch C2.

In addition, according to the sixth exemplary embodiment
of the present mvention the first ring gear R1 of the first
single pinion planetary gear set SPG1 1s connected to the
output gear OUT__GEAR. On the other hand, according to
the first exemplary embodiment of the present invention, the
third ring gear R3 of the double pinion planetary gear set

DPG 1s connected to the output gear OUT_GEAR

The power delivery paths of a powertrain of an automatic
transmission using five frictional elements from the input
shaft 3 to the first and second single pimion planetary gear
sets SPG1 and SPG2 and the double pinion planetary gear
set DPG are the same as in the first exemplary embodiment
of the present mvention, except that for the fourth to sixth
torward speeds, the second clutch C2 1s operated and the
power from the mput shatt 3 i1s delivered to the common
planet carrier CPC at the same speed as the input shaft 3.
According to the above described first exemplary embodi-
ment of the present invention, when the second clutch C2 1s
operated for the fourth to sixth forward speeds, the power
from the mnput shatt 3 1s delivered to the first planet carrier
PC1 and the second ring gear R2 at the same speed as the
input shait 3. Therefore, the speed lines and the operational
chart for this embodiment of the present invention are the
same as 1n the first exemplary embodiment of the present
invention.

FIG. 7 and FIG. 8 illustrate a shifting process of the pow-
ertrain according to the third exemplary embodiment of the
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present invention, but a shifting process of the powertrain
according to the sixth exemplary embodiment of the present
invention can be also illustrated by FIG. 7 and FIG. 8. Since
in this embodiment of present invention, the interpretation
method of the speed diagrams i1s the same as 1n the first
exemplary embodiment of the present invention, and a per-
son of an ordinary skill 1in the art can easily understand the
shifting process of the powertrain shown in FIG. 7 and FIG.
8 with reference to the description about the shifting process
according to the first exemplary embodiment of the present
invention as described above, a detailed description about
the shifting process according to the sixth embodiment of
the present invention will be omatted.

Hereinatter, the powertrain of an automatic transmission
according to a seventh exemplary embodiment of the present
invention will be described 1n more detail, with reference to
the accompanying drawings, and in particular FIG. 12. A
powertrain ol an automatic transmission according to a sev-
enth exemplary embodiment of the present invention
includes a first single pinion planetary gear set SPGI
arranged on an mput shaft 3 connected to an engine output
via a torque converter, a second single pinion planetary gear
set SPG2 arranged at the rear of the first single pinion plan-
etary gear set SPG1, a double pinion planetary gear set DPG
arranged at the rear of the second single pinion planetary
gear set SPG2, and Irictional elements consisting of two
clutches and three brakes so as to realize the six forward
speeds and one reverse speed, as 1n the first exemplary
embodiment of the present invention.

-

T'hat 1s, according to this embodiment of the present
invention, the first single pinion planetary gear set SPG1 1s
disposed on the front portion of the transmission, the double
pinion planetary gear set DPG 1s disposed on the rear portion
of the transmission, and the second single pinion planetary
gear set SPG2 1s disposed between the first single pinion
planetary gear set SPG1 and the double pinion planetary
gear set DPG, as in the first exemplary embodiment of the
present 1nvention.

The first single pinion planetary gear set SPG1 includes a
first sun gear S1, a first ring gear R1, and [two] a first planet
carrier[s] PC1 rotatably supporting a first planetary gear P1
(engaged with both the first sun gear S1 and the first ring
gear R1) at both sides of the first planetary gear P1.

The second single pinion planetary gear set SPG2 has a
second sun gear S2, a second ring gear R2, and a second
planetary gear P2 (engaged with the second sun gear S2 and
the second ring gear R2). However, the second single pinion

planetary gear set SPG2 does not have a second planet car-
rier PC2.

The double pimion planetary gear set DPG includes a third
sun gear S3, a third ring gear R3, and a pair of third planetary
gears P3 engaged with the third sun gear S3 and the third
ring gear R3. One of the pair of third planetary gears P3 1s
connected with the second planetary gear P2 of the second
single pinion planetary gear set SPG2 via a common planet
carrier CPC such that the third planetary gear P3 and the
second planetary gear P2 rotate independently from each
other.

In addition, the pair of third planetary gears P3 of the
double pinion planetary gear set DPG are connected with a
third planet carrier PC3, as well as the common planet car-
rier CPC. The third planet carrier PC3 rotatably supports the
pair of third planetary gears P3.

Here, the arrangement and operation of the five frictional
clements 1s the same as in the first exemplary embodiment of
the present ivention where the third ring gear R3 of the
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double pinion planetary gear set DPG and the first ring gear
R1 of the first single pinion planetary gear set SPG1 are
directly and fixedly connected with each other.

In addition, the second ring gear R2 of the second single
pinion planetary gear set SPG2 1s fixedly connected with the
[corresponding] first planet carrier PC1 of the single pinion
planetary gear set SPG1 as 1n the first exemplary embodi-
ment of the present invention.

However, according to the first exemplary embodiment of
the present invention, the second sun gear S2 of the second
single pinion planetary gear set SPG2 1s fixedly connected to
the mput shaft 3 and the first sun gear S1 of the first single
pinion planetary gear set SPG1 1s variably connected to the
input shaft 3 via the first clutch C1. On the other hand,
according to the seventh exemplary embodiment of the
present invention, the third sun gear S3 of the double pinion
planetary gear set DPG 1s fixedly connected to the input
shaft 3. The second sun gear S2 i1s vaniably connected with
the 1input shait 3 via a first clutch C1 and acts as a variable
input element, and 1s variably connected with the transmis-
sion case 1 via a third brake B3 and acts as a variable fixed
clement.

According to this exemplary embodiment of the present
invention, the first sun gear S1 of the first single pinion plan-
ctary gear set SPG1 1s connected with the transmission case
1 with via a second brake B2, and acts as a variable fixed
clement.

In addition, according to the present embodiment of the
present invention, the third planet carrier PC3 1s variably
connected with the mput shait 3 via a second clutch C2 and
acts as a vaniable mput element, and 1s variably connected
with the transmission case 1 via a first brake B1 and a [one
way] a one-way clutch OWC (which are disposed in
parallel) and acts as a variable fixed element, unlike 1n the
first exemplary embodiment of the present invention.

In addition, according to the seventh exemplary embodi-
ment of the present invention, the [other] first planet carrier
PC1 (not the one fixedly connected with the second ring gear
R2) 1s connected with an output gear OUT__GEAR and acts
as an output element, unlike 1n the first exemplary embodi-
ment of the present invention where the third ring gear R3 1s
connected with the output gear OUT__ GEAR such that the
third gear R3 and the first ring gear R1 act as output ele-
ments.

According to the seventh exemplary embodiment of the
present invention, 1n the power delivery paths from the input
shaft 3 to the first and second single pinion planetary gear
sets SPG1 and SPG2 and the double pinion planetary gear
set DPG using five Irictional elements, the power 1s deliv-
ered from the input shaft 3 to the third sun gear S3, the
second sun gear S2 and the third planet carnier PC3 act as
variable input elements, and the first sun gear S1, the second
sun gear S2, and the third planet carrier PC3 act as variable
fixed elements, unlike 1n the first exemplary embodiment of
the present invention. The shifting process for realizing six
torward speeds and one reverse speed may be explained
referring to the three speed lines as shown in FIG. 13 and
FIG. 14. However, the operational chart as shown in FIG. 2
1s referred to for explaining the shifting process according to
this exemplary embodiment of the present invention, as in
the first exemplary embodiment of the present invention.

FIG. 13 and FIG. 14 illustrate a shifting process of the
powertrain according to a seventh exemplary embodiment of
the present mvention. Since in this embodiment of present
invention, the mterpretation method of the speed diagrams 1s
the same as 1n the first exemplary embodiment of the present
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invention as described above, and a person of an ordinary
skill 1n the art can easily understand the shifting process
shown 1n FIG. 13 and FIG. 14 with reference to the descrip-
tion about the shifting process according to the first exem-
plary embodiment of the present invention described above,
a more detailed description about the shifting process
according to the seventh exemplary embodiment of the
present invention will be omuitted.

Hereinaiter, the powertrain of an automatic transmission
according to the eighth exemplary embodiment of the
present invention will be described 1n more detail, with ref-
erence to the accompanying drawings, and 1n particular FIG.
15. A powertrain of an automatic transmission according to
an eighth exemplary embodiment of the present mvention
includes a first single pinion planetary gear set SPGI
arranged on an put shaft 3 connected to an engine output
via a torque converter, a second single pinion planetary gear
set SPG2 arranged at the rear of the first single pinion plan-
ctary gear set SPG1, a double pinion planetary gear set DPG
arranged at the rear of the second single pinion planetary
gear set SPG2, and Irictional elements consisting of two
clutches and three brakes so as to realize the six forward
speeds and one reverse speed, as in the first exemplary
embodiment of the present invention.

r

I'hat 1s, according to this embodiment of the present
invention, the first single pinion planetary gear set SPG1 1s
disposed on the front portion of the transmission, the double
pinion planetary gear set DPG 1s disposed on the rear portion
of the transmission, and the second single pinion planetary
gear set SPG2 1s disposed between the first single pinion
planetary gear set SPG1 and the double pinion planetary
gear set DPG, as in the first exemplary embodiment of the
present invention.

The first single pinion planetary gear set SPG1 includes a
first sun gear S1, a first ring gear R1, and [two] a first planet
[carriers] carrier PC1 rotatably supporting a first planetary
gear P1 (engaged with both the first sun gear S1 and the first
ring gear R1) at both sides of the first planetary gear P1.

The second single pinion planetary gear set SPG2 has a
second sun gear S2, a second ring gear R2, and a second
planetary gear P2 (engaged with the second sun gear S2 and
the second ring gear R2). But the second single pinion plan-

ctary gear set SPG2 does not have a second planet carrier
PC2.

The double pimion planetary gear set DPG includes a third
sun gear S3, a third ring gear R3, and a pair of third planetary
gears P3 engaged with the third sun gear S3 and the third
ring gear R3. One of the pair of third planetary gears P3 1s
connected with the second planetary gear P2 of the second
single pinion planetary gear set SPG2 via a common planet
carrier CPC such that the third planetary gear P3 and the
second planetary gear P2 rotate independently from each
other.

In addition, the pair of third planetary gears P3 of the
double pinion planetary gear set DPG are connected with a
third planet carrier PC3 as well as with the common planet
carrier CPC. The third planet carrier PC3 rotatably supports
the pair of third planetary gears P3.

Here, the arrangement and operation of the five frictional
clements 1s the same as 1n the first exemplary embodiment of
the present invention where the third ring gear R3 of the
double pinion planetary gear set DPG and the first ring gear
R1 of the first single pinion planetary gear set SPG1 are
directly and fixedly connected with each other.

In addition, the second ring gear R2 of the second single
pinion planetary gear set SPG2 1s fixedly connected with the
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[corresponding] first planet carrier PC1 of the first single
pinion planetary gear set SPG1 as in the first exemplary
embodiment of the present invention.

However, according to the first exemplary embodiment of
the present invention, the second sun gear S2 of the second
single pinion planetary gear set SPG2 1s fixedly connected to
the input shait 3 and the first sun gear S1 of the first single
pinion planetary gear set SPG1 1s variably connected to the
mput shaft 3 via the first clutch C1. On the other hand,
according to the eighth exemplary embodiment of the
present invention, the third sun gear S3 of the double pimion
planetary gear set DPG 1s fixedly connected to the input
shaft 3. The second sun gear S2 i1s vaniably connected with
the 1input shait 3 via a first clutch C1 and acts as a variable
input element, and 1s variably connected with the transmis-
sion case 1 via a third brake B3 and acts as a variable fixed
clement.

According to this exemplary embodiment of the present
invention, the first sun gear S1 of the first single pinion plan-
ctary gear set SPG1 1s connected with the transmission case
via a second brake B2, and acts as a variable fixed element.

In addition, the third planet carrier PC3 1s variably con-
nected with the transmission case 1 via a first brake B1 and a
[one way] ore-way clutch OWC (which are disposed in
parallel) and acts as a vanable fixed element, and the com-
mon planet carrier CPC 1s variably connected with the input
shaft 3 via a second clutch C2 and acts as a variable input
clement, unlike 1n the first exemplary embodiment of the
present invention.

In addition, according to the eighth exemplary embodi-
ment of the present mvention, the first planet carrier PC1
(fixedly connected with the second ring gear R2) 1s con-
nected with an output gear OUT__GEAR and acts as an out-
put element, unlike 1n the first exemplary embodiment of the
present invention where the third ring gear R3 1s connected
with the output gear OUT__GEAR such that the third ring

gear R3 and the first ring gear R1 act as output elements.

According to the eighth exemplary embodiment of the
present invention, 1n the power delivery paths from the input
shaft 3 to the first and second single pinion planetary gear
sets SPG1 and SPG2 and the double pinion planetary gear
set DPG using five frictional elements, the power 1s deliv-
cered from the input shaft 3 to the third sun gear S3, the
second sun gear S2 and the third planet carnier PC3 act as
variable input elements, and the first sun gear S1, the second
sun gear S2, and the third planet carrier PC3 act as variable
fixed elements, unlike 1n the first exemplary embodiment of
the present invention. The shifting process for realizing six
torward speeds and one reverse speed may be explained
referring to the three speed lines as shown in FIG. 13 and
FIG. 14. However, the operational chart as shown in FIG. 2
1s referred to for explaining the shifting process according to
this exemplary embodiment of the present invention, as in
the first exemplary embodiment of the present invention.

FIG. 13 and FIG. 14 illustrate a shifting process of the

powertrain according to the seventh exemplary embodiment
of the present invention, but a shifting [precess] process of
the powertrain according to the eighth exemplary embodi-
ment of the present invention can be also illustrated by FIG.
13 and FIG. 14. Since 1 this embodiment of present
invention, the mterpretation method of the speed diagrams 1s
the same as 1n the first exemplary embodiment of the present
invention, and a person of an ordinary skill in the art can
casily understand the shifting process of the powertrain
shown 1n FIG. 13 and FIG. 14 with reference to the descrip-
tion about the shifting process according to the first exem-
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plary embodiment of the present invention as described
above, a detailed description about the shifting process
according to the eighth embodiment of the present invention
will be omitted.

Hereinatter, the powertrain of an automatic transmission
according to the ninth exemplary embodiment of the present
invention will be described 1n more detail, with reference to
the accompanying drawings and in particular FIG. 16. A
powertrain of an automatic transmission according to a ninth
exemplary embodiment of the present invention includes a
first single pinion planetary gear set SPG1 arranged on an
input shaft 3 connected to an engine output via a torque
converter, a second single pimion planetary gear set SPG2
arranged at the rear of the first single pinion planetary gear
set SPG1, a double pinion planetary gear set DPG arranged
at the rear of the second single pinion planetary gear set
SPG2, and frictional elements consisting of two clutches and
three brakes so as to realize the six forward speeds and one
reverse speed, as 1n the first exemplary embodiment of the

present invention.

That 1s, according to this embodiment of the present
invention, the first single pinion planetary gear set SPG1 1s
disposed on the front portion of the transmission, the double
pinion planetary gear set DPG 1s disposed on the rear portion
of the transmission, and the second single pinion planetary
gear set SPG2 1s disposed between the first single pinion
planetary gear set SPG1 and the double pinion planetary
gear set DPG, as in the first exemplary embodiment of the
present invention.

The first single pinion planetary gear set SPG1 includes a
first sun gear S1, a first ring gear R1, and [two] a first planet
[carriers] carrier PC1 rotatably supporting a first planetary
gear P1 (engaged with both the first sun gear S1 and the first
ring gear R1) at both sides of the first planetary gear P1.

The double pimion planetary gear set DPG includes a third
sun gear S3, a third ring gear R3, and a pair of third planetary
gears P3 engaged with the third sun gear S3 and the third
ring gear R3. One of the pair of third planetary gears P3 1s
connected with a second planetary gear P2 of the second
single pinion planetary gear set SPG2 via a common planet
carrier CPC such that the third planetary gear P3 and the
second planetary gear P2 rotate independently from each
other.

In addition, in the second single pinion planetary gear set
SPG2, the second planetary gear P2 (engaged with both a
second sun gear S2 and a second ring gear R2) 1s further
connected with a second planet carrier PC2, as well as with
the common planet carrier CPC (connected with one of the
third planetary gears P3 of the double pinion planetary gear
set DPG), so as to be further rotatably supported by the
second planet carrier PC2.

Further 1n addition, the pair of third planetary gears P3 of
the double pinion planetary gear set DPG are connected with
a third planet carrier PC3 as well as with the common planet
carrier CPC. The third planet carrier PC3 rotatably supports
the pair of third planetary gears P3.

Here, the arrangement and operation of the five frictional
clements 1s the same as 1n the first exemplary embodiment of
the present invention where the third ring gear R3 of the
double pinion planetary gear set DPG and the first ring gear
R1 of the first single pinion planetary gear set SPG1 are
directly and fixedly connected with each other.

In addition, the second ring gear R2 of the second single
pinion planetary gear set SPG2 1s fixedly connected with the
[corresponding] first planet carrier PC1 of the first single
pinion planetary gear set SPG1 as in the first exemplary
embodiment of the present invention.
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However, according to the first exemplary embodiment of
the present invention, the second sun gear S2 of the second
single pinion planetary gear set SPG2 1s fixedly connected to
the input shaft 3, and the first sun gear S1 of the first single
pinion planetary gear set SPG1 1s variably connected to the
input shait 3 via the first clutch C1. On the other hand,
according to the ninth exemplary embodiment of the present
invention, the third sun gear S3 of the double pinion plan-
ctary gear set DPG 1s fixedly connected to the input shait 3.
The second sun gear S2 1s variably connected with the mnput
shaft 3 via a first clutch C1 and acts as a varniable input
clement, and 1s variably connected with the transmission
case¢ 1 via a third brake B3 and acts as a varniable fixed
clement.

According to this exemplary embodiment of the present
invention, the first sun gear S1 of the first single pinion plan-
etary gear set SPG1 1s connected with the transmission case
1 via a second brake B2, and acts as a variable fixed element,
unlike 1n the first exemplary embodiment of the present
invention.

In addition, the second planet carrier PC2 1s variably con-
nected to the transmission case 1 via a first brake B1 and [an
one way] a ore-way clutch OWC (which are disposed in
parallel) and acts as a vaniable fixed element, and the third
planet carrier PC3 1s variably connected to the input shaft 3
via a second clutch C2, and acts as a varniable input element,
unlike 1n the first exemplary embodiment of the present
invention.

In addition, according to the ninth exemplary embodiment
of the present invention, the [other] first planet carrier PC1
(not the one fixedly connected with the second ring gear R2)
1s connected to an output gear OUT__GEAR and acts as an
output element, unlike 1n the first exemplary embodiment of
the present invention where the third ring gear R3 1s con-
nected to the output gear OUT__GEAR such that the third

ring gear R3 and the first ring gear R1 act as output elements.

According to the ninth exemplary embodiment of the
present invention, 1n the power delivery paths from the input
shaft 3 to the first and second single pimion planetary gear
sets SPG1 and SPG2 and the double pinion planetary gear
set DPG using five Irictional elements, the power 1s deliv-
ered from the input shaft 3 to the third sun gear S3, the
second sun gear S2 and the third planet carrier PC3 act as
variable input elements, and the first sun gear S1, the second
sun gear S2, and the third planet carrier PC3 act as variable
fixed elements, unlike 1n the first exemplary embodiment of
the present invention. The shifting process for realizing six
forward speeds and one reverse speed may be explained
referring to the three speed lines as shown in FIG. 13 and
FIG. 14. However, the operational chart as shown in FIG. 2
1s referred to for explaining the shifting process according to
this exemplary embodiment of the present invention, as in
the first exemplary embodiment of the present invention.

FIG. 13 and FIG. 14 illustrate a shifting process of the
powertrain according to the seventh exemplary embodiment
of the present invention. Since 1n this embodiment of present
invention, the interpretation method of the speed diagrams 1s
the same as 1n the first exemplary embodiment of the present
invention as described above, and a person of an ordinary
skill 1n the art can easily understand the shifting process
shown 1n FIG. 13 and FIG. 14 with reference to the descrip-
tion about shifting process according to the first exemplary
embodiment of the present invention described above, a
more detailed description about the shifting process accord-
ing to the ninth exemplary embodiment of the present mnven-
tion will be omaitted.
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Hereinatter, the powertrain of an automatic transmission
according to the tenth exemplary embodiment of the present
invention will be described 1n more detail, with reference to
the accompanying drawings, and in particular FIG. 17. A
powertrain of an automatic transmission according to a tenth
exemplary embodiment of the present invention includes a
first single pinion planetary gear set SPG1 arranged on an
input shait 3 connected to an engine output via a torque
converter, a second single pimion planetary gear set SPG2
arranged at the rear of the first single pinion planetary gear
set SP(G1, a double pinion planetary gear set DPG arranged
on the rear of the second single pinion planetary gear set
SPG2, and frictional elements consisting of two clutches and
three brakes so as to realize the six forward speeds and one
reverse speed, as 1n the first exemplary embodiment of the
present invention.

That 1s, according to this embodiment of the present
invention, the first single pinion planetary gear set SPG1 1s
disposed on the front portion of the transmission, the double
pinion planetary gear set DPG 1s disposed on the rear portion
of the transmission, and the second single pinion planetary
gear set SPG2 1s disposed between the first single pinion
planetary gear set SPG1 and the double pinion planetary
gear set DPG, as in the first exemplary embodiment of the
present invention.

The first single pinion planetary gear set SPG1 includes a
first sun gear S1, a first ring gear R1, and [two] a first planet
carrier[s] PC1 rotatably supporting a first planetary gear P1
(engaged with both the first sun gear S1 and the first ring
gear R1) at both sides of the first planetary gear P1.

The double pinion planetary gear set DPG includes a third
sun gear S3, a third ring gear R3, and a pair of third planetary
gears P3 engaged with the third sun gear S3 and the third
ring gear R3. One of the pair of third planetary gears P3 1s
connected with a second planetary gear P2 of the second
single pinion planetary gear set SPG2 via a common planet
carrier CPC such that the third planetary gear P3 and the
second planetary gear P2 rotate independently from each
other.

In addition, 1n the second single pinion planetary gear set
SPG2, the second planetary gear P2 (engaged with both a
second sun gear S2 and a second ring gear R2) 1s rotatably
carried by a second planet carrier PC2 as well as by the
common planet carrier CPC (connected with one of the third

pinion planetary gears P3 of the double pinion planetary
gear set DPQG).

Here, the arrangement and operation of the five frictional
clements 1s the same as in the first exemplary embodiment of
the present mvention where the third ring gear R3 of the
double pinion planetary gear set DPG and the first ring gear
R1 of the first single pinion planetary gear set SPG1 are
directly and fixedly connected with each other.

In addition, the second ring gear R2 of the second single
pinion planetary gear set SPG2 1s fixedly connected with the
[corresponding] first planet carrier PC1 of the first single
pinion planetary gear set SPG1 as in the first exemplary
embodiment of the present invention.

However, according to the first exemplary embodiment of
the present invention, the second sun gear S2 of the second
single pinion planetary gear set SPG2 1s fixedly connected to
the input shait 3, and the first sun gear S1 of the first single
pinion planetary gear set SPG1 1s variably connected to the
input shait 3 via the first clutch C1. On the other hand,
according to the tenth exemplary embodiment of the present
invention, the third sun gear S3 of the double pinion plan-
etary gear set DPG 1s fixedly connected to the input shatt 3
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and the second sun gear S2 1s vaniably connected with the
input shaft 3 via the first clutch C1 and acts as a variable
input element, and 1s variably connected with the transmis-
s1on case 1 via the third brake B3 and acts as a variable fixed
clement.

According to this exemplary embodiment of the present
invention, the first sun gear S1 of the first single pinion plan-
ctary gear set SPG1 1s connected with the transmission case
with a second brake B2, and acts as a variable fixed element,
unlike 1n the first exemplary embodiment of the present
invention.

In addition, the second planet carrier PC2 1s variably con-
nected to the transmission case 1 via a first brake B1 and [an
one way] a ore-way clutch OWC (which are disposed in
parallel) and acts as a vanable fixed element, and the third
ring gear R3 1s vaniably connected to the input shaift 3 via a
second clutch C2 and acts as a variable input element, unlike
in the first exemplary embodiment.

In addition, according to the tenth exemplary embodiment
of the present invention, the [other] first planet carrier PC1
(not the one fixedly connected with the second ring gear R2)
1s connected with an output gear OUT__GEAR and acts as
an output element, unlike 1n the first exemplary embodiment
of the present invention where the third ring gear R3 1s con-
nected with the output gear OUT__ GEAR such that the third

ring gear R3 and the first ring gear R1 act as output elements.

According to the tenth exemplary embodiment of the
present invention, 1n the power delivery paths from the input
shaft 3 to the first and second single pinion planetary gear
sets SPG1 and SPG2 and the double pinion planetary gear
set DPG using five frictional elements the power 1s delivered
from the mput shatt 3 to the third sun gear S3, the second sun
gear S2 and the third planet carrier PC3 act as variable mput
clements, and the first sun gear S1, the second sun gear S2,
and the third planet carrier PC3 act as variable fixed
clements, unlike 1n the first exemplary embodiment of the
present invention. The shifting process for realizing six for-
ward speeds and one reverse speed may be explained refer-
ring to the three speed lines as shown in FIG. 18 and FI1G. 19.
However, the operational chart as shown in FIG. 2 1s referred
to for explaining the shifting process according to this exem-
plary embodiment of the present invention, as in the first
exemplary embodiment of the present mnvention.

FIG. 18 and FIG. 19 illustrate a shifting process of the
powertrain according to the tenth exemplary embodiment of
the present mvention. Since in this embodiment of present
invention, the mterpretation method of the speed diagrams 1s
the same as 1n the first exemplary embodiment of the present
invention as described above, and a person of an ordinary
skill 1n the art can easily understand the shifting process
shown 1n FIG. 18 and FIG. 19 with reference to the descrip-
tion about the shifting process according to the first exem-
plary embodiment of the present invention described above,
a more detailed description about the shifting process
according to the tenth exemplary embodiment of the present
invention will be omatted.

Since analyzing the above-mentioned speed lines about
respective planetary gear sets 1s obvious for a person of an
ordinary skill 1n the art, except for the description regarding
the first exemplary embodiment of the present mnvention, a
detailed description about the second to tenth exemplary
embodiments of the present invention has been omitted.

While this mvention has been described in connection

with what 1s presently considered to be practical exemplary
embodiments, 1t 1s to be understood that the invention 1s not

limited to the disclosed embodiments, but, on the contrary, 1s
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intended to cover various modifications and equivalent
arrangements included within the spirit and scope of the
appended claims.

As described above, the powertrain according to the
present invention includes first and second single pinion
planetary gear sets and a double pinion planetary gear set.
One planetary gear of the double pinion planetary gear set
and one planetary gear of the second single pinion planetary
gear set are connected with each other so as to rotate
independently, and at least two ring gears are connected as
an integral form, such that an axial supporting structure 1s
excluded, and the length and weight of the transmission can
be minimized.

In addition, since an output gear (OUT__GEAR) 1s con-
nected with a ring gear (or with a planet carrier fixedly con-
nected with a ring gear) operational torque can be stabilized
and durability of the planet carrier can be improved.

While this imvention has been described in connection
with what 1s presently considered to be practical exemplary
embodiments, 1t 1s to be understood that the 1nvention 1s not
limited to the disclosed embodiments, but, on the contrary, 1s
intended to cover various modifications and equivalent
arrangements 1ncluded within the spirit and scope of the
appended claims.

What 1s claimed 1s:

1. A six-speed powertrain of an automatic transmission
comprising first, second, and third planetary gear sets, an
input shait, and a transmission case, wherein:

the first planetary gear set 1s a {irst single pinion planetary
gear set, the second planetary gear set 1s a second single
pinion planetary gear set, and the third planetary gear
set 1s a double pinion planetary gear set;

the first single pimion planetary gear set has a first sun
gear, [two] a first planet [carriers] carrier, a first plan-
ctary gear, and a {irst ring gear;

the second single pinion planetary gear set has a second
sun gear, a second planetary gear, and a second ring
gear;

the double piion planetary gear set 1s disposed adjacent
to the second single pinion planetary gear set and has a
third sun gear, a pair of third planetary gears, and a third
ring gear;

one planetary gear of the pair of third planetary gears and
the second planetary gear are commonly connected by

a common planet carrier such that the second and third
planetary gears may independently rotate;

the third ring gear and the first ring gear are fixedly con-
nected such that they are integrally formed;

the second ring gear and [one] #4e first planet carrier are
fixedly connected; and

a torque of the mput shait 1s always transmitted to the
second sun gear or the third sun gear.
2. The powertrain of claim 1, wherein:

the first sun gear 1s variably connected with the input shaft
via a clutch;

the [one] first planet carrier and the second ring gear are
variably connected with the mput shait via a clutch;

the [other] first planet carrier is variably connected with
the transmission case via a brake and a one-way clutch
disposed 1n parallel;

the third sun gear 1s variably connected with the transmis-
sion case via a brake;:

the first sun gear 1s variably connected with the transmis-
sion case via a brake;:
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the second sun gear 1s fixedly connected with the input
shaft; and

the third ring gear 1s fixedly connected with the first ring
gear and they act as output elements.

3. The powertrain of claim 2, wherein an output gear 1s
connected to the third ring gear acting as an output element.

4. The powertrain of claim 2, wherein an output gear 1s
connected to the first ring gear acting as an output element.

5. The powertrain of claim 1, wherein the first sun gear 1s
variably connected with the input shait via a clutch;

a second planet carrier 1s additionally included 1n the sec-
ond single pinion planetary gear set and 1s variably con-
nected with the input shaft via a clutch;

the [other] first planet carrier is variably connected with
the transmission case via a brake and a [one way] one-
way clutch disposed 1n parallel;

the third sun gear 1s variably connected with the transmis-
s10n case via a brake;

the first sun gear 1s variably connected with the transmis-
s1on case via a brake:

the second sun gear 1s fixedly connected with the input

shaft; and

the third rning gear 1s fixedly connected with the first ring
gear and they act as output elements.
6. The powertrain of claim 35, wherein the third ring gear
acting as an output element 1s connected with an output gear.
7. The powertrain of claim 5, wherein the first ring gear
acting as an output element 1s connected with an output gear.
8. The powertrain of claim 1, wherein:

the first sun gear 1s variably connected with the input shaft
via a clutch;

the common planet carrier commonly connecting the sec-
ond single pinion [planatery] p/anetary gear set and the
double pinion planetary gear set 1s variably connected
with the mput shatt via a clutch;

the [other] first planet carrier is variably connected with
the transmission case via a brake and a one-way clutch
disposed 1n parallel;

the third sun gear 1s variably connected with the transmis-
s1on case via a brake;

the first sun gear 1s variably connected with the transmis-
s1on case via a brake;

the second sun gear 1s fixedly connected with the input

shatt; and

the third ring gear 1s fixedly connected with the first ring
gear and they act as output elements.
9. The powertrain of claim 8, wherein the third ring gear 1s
connected with an output gear and acts as an output element.
10. The powertrain of claim 8, wherein the first ring gear
1s connected with an output gear and acts as an output ele-
ment.
11. The powertrain of claim 1, wherein:

the second sun gear 1s variably connected with the input
shaft via a clutch;

a third planet carrier 1s additionally included 1n the double
pinion planetary gear set and 1s variably connected with
the input shaft via a clutch;

the third planet carrier i1s variably connected with the
transmission case via a brake and [an] a one-way clutch
disposed 1n parallel;

the first sun gear 1s variably connected with the transmis-
s10n case via a brake;

the second sun gear 1s variably connected with the trans-
mission case via a brake;

10

15

20

25

30

35

40

45

50

55

60

65

26

the third sun gear 1s fixedly connected with the input shaft;
and

the [other] first planet carrier acts as an output element.
12. The powertrain of claim 1, wherein:

the second sun gear 1s variably connected with the input
shaft via a clutch;

the common planet carrier 1s variably connected with the
input shaft via a clutch;

a third planet carrier 1s additionally included 1n the double
pinion planetary gear set and 1s variably connected with
the transmission case via a brake and [an one way] a
one-way clutch disposed 1n parallel;

the first sun gear 1s variably connected with the transmis-
sion case via a brake;

the second sun gear 1s variably connected with the trans-
mission case via a brake;

the third sun gear 1s fixedly connected with the input shatt;
and

the [other] first planet carrier acts as an output element.
13. The powertrain of claim 1, wherein:

the second sun gear i1s variably connected with the mput
shaft via a clutch;

a third planet carrier 1s additionally included 1n the double
pinion planetary gear set and 1s variably connected with
the input shatt via a clutch;

a second planet carrier 1s additionally 1included in the sec-
ond single pinion planetary gear set], separately formed
from the second planetary gear,] and is variably con-
nected with the transmission case via a brake and [an
one way] a one-way clutch disposed in parallel;

the first sun gear 1s variably connected with the transmis-
sion case via a brake;

the second sun gear 1s variably connected with the trans-
mission case via a brake;

the third sun gear 1s fixedly connected with the input shaft;
and

the [other] first planet carrier acts as an output element.
14. The powertrain of claim 1, wherein:

the second sun gear 1s variably connected with the input
shaft via a clutch;

the third ring gear 1s variably connected with the mput
shaft via a clutch;

a second planet carrier 1s additionally included in the sec-
ond single pinion planetary gear set[, separately formed
from the second planetary gear,] and is variably con-
nected with the transmission case via a brake and [an
one way] a one-way clutch disposed in parallel;

the first sun gear 1s variably connected with the transmis-
sion case via a brake;

the second sun gear 1s variably connected with the trans-
mission case via a brake;

the third sun gear 1s fixedly connected with the input shatft;
and

the [other] first planet carrier acts as an output element.

15. The powertrain of any one of claim 11 to claim 14,
wherein the first planet carrier acting as an output element 1s
connected with an output gear.

16. A six-speed powertrain of an automatic transmission
comprising first, second, and third planetary gear sets, an
input shaft, and a transmission case, wherein:

the first planetary gear set 1s a {irst single pinion planetary
gear set, the second planetary gear set 1s a second single
pinion planetary gear set, and the third planetary gear
set 1s a double pinion planetary gear set;
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the first single pinion planetary gear set has a first sun
gear, [two] a first planet [carriers] carrier, a first plan-

ctary gear, and a {irst ring gear;

the second single pinion planetary gear set has a second
sun gear, a second planetary gear, and a second ring
gear;

the double pinion planetary gear set 1s disposed adjacent

to the second planetary gear set and has a third sun gear,
a pair of third planetary gears, and a third ring gear;

one planetary gear of the pair of third planetary gears and
the second planetary gear are commonly connected by
a common planet carrier such that the second and third
planetary gears may independently rotate;

the third rnng gear and the first ring gear are fixedly con-
nected such that they are integrally formed;

the second ring gear and [one] #ze first planet carrier are
fixedly connected;

a torque of the iput shaft 1s always transmitted to the
third sun gear or the second sun gear; and

frictional elements consisting of two clutches and three
brakes are operated to realize six forward speeds and
one reverse speed.

17. The powertrain of claim 16, wherein:

the first sun gear 1s variably connected with the input shaft
via a first clutch;

the Jone] first planet carrier and the second ring gear are
variably connected with the input shaft via a second
clutch;

the [other] first planet carrier is variably connected with
the transmission case via a first brake and a one-way
clutch disposed 1n parallel;

the third sun gear 1s variably connected with the transmis-
s1ion case via a second brake;

the first sun gear 1s variably connected with the transmis-
sion case via a third brake;

the second sun gear 1s fixedly connected with the input
shaft; and

the third ring gear 1s fixedly connected with the first ring

gear and they act as output elements.

18. The powertrain of claim 17, wheremn the third ring
gear 1s connected with an output gear and acts as an output
clement.

19. The powertrain of claim 17, wherein the first ring gear
1s connected with an output gear and acts as an output ele-
ment.

20. The powertrain of claim 16, wherein:

the first sun gear 1s variably connected with the input shaft
via a first clutch;

a second planet carrier 1s additionally included 1n the sec-
ond single pinion planetary gear set and 1s variably con-
nected with the mput shait via a second clutch;

the [other] first planet carrier is variably connected with
the transmission case via a first brake and a [one way]
one-way clutch disposed 1n parallel;

the third sun gear 1s variably connected with the transmis-
s1ion case via a second brake;

the first sun gear 1s variably connected with the transmis-
sion case via a third brake:

the second sun gear 1s fixedly connected with the input
shaft; and

the third ring gear 1s fixedly connected with the first ring
gear and they act as output elements.
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21. The powertrain of claim 20, wherein:

the third ring gear 1s connected with the output gear and
acts as an output element.
22. The powertrain of claim 20, wherein:

the first ring gear 1s connected with the output gear and
acts as an output element.
23. The powertrain of claim 16, wherein the first sun gear

1s variably connected with the input shait via a first clutch;

the common planet carrier 1s variably connected with the
input shaft via a second clutch;

the [other] first planet carrier is variably connected with
the transmission case via a first brake and a one-way
clutch disposed 1n parallel;

the third sun gear 1s variably connected with the transmis-
sion case via a second brake;

the first sun gear 1s variably connected with the transmis-
sion case via a third brake;

the second sun gear 1s fixedly connected with the input
shaft; and

the third ring gear 1s fixedly connected with the first ring
gear and they act as output elements.
24. The powertrain of claim 23, wherein:

the third ring gear 1s connected with the output gear and
acts as an output element.
25. The powertrain of claim 23, wherein:

the first ring gear 1s connected with the output gear and
acts as an output element.
26. The powertrain of claim 16, wherein:

the second sun gear 1s variably connected with the input
shaft via a first clutch;

a third planet carrier 1s additionally included 1n the double
pinion planetary gear set and 1s variably connected with
the input shait via a second clutch;

the third planet carrier 1s also variably connected with the
transmission case via a first brake and [an] @ one-way
clutch disposed in parallel;

the first sun gear 1s variably connected with the transmis-
sion case via a second brake;

the second sun gear 1s variably connected with the trans-
mission case via a third brake;

the third sun gear 1s fixedly connected with the input shatft;
and

the [other] first planet carrier acts as an output element.
277. The powertrain of claim 16, wherein:

the second sun gear i1s variably connected with the mput
shaft via a first clutch;

the common planet carrier being commonly connected
with the second single pinion planetary gear set and the
double pinion planetary gear set 1s variably connected
with the mput shatt via a second clutch;

a third planet carrier 1s additionally included 1n the double
pinion planetary gear set and 1s variably connected with
the transmission case via a first brake and [an one way]
a one-way clutch disposed in parallel;

the first sun gear 1s variably connected with the transmis-
s1on case via a second brake;

the second sun gear 1s variably connected with the trans-
mission case via a third brake;

the third sun gear 1s fixedly connected with the input shatft;
and

the [other] first planet carrier acts as an output element.
28. The powertrain of claim 16, wherein:

the second sun gear 1s variably connected with the mput
shaft via a first clutch;
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a third planet carrier 1s additionally included in the double
pinion planetary gear set and 1s variably connected with
the input shaft via a second clutch;

a second planet carrier 1s additionally included 1n the sec-
ond single pinion planetary gear set], separately formed
from the second planetary gear,] and is variably con-
nected with the transmission case via a first brake and

[an one way] a one-way clutch disposed in parallel;

the first sun gear 1s variably connected with the transmis-
s10n case via a second brake;

the second sun gear 1s variably connected with the trans-
mission case via a third brake:

the third sun gear 1s fixedly connected with the input shaft;
and

the [other] first planet carrier acts as an output element.
29. The powertrain of claim 16, wherein:

the second sun gear 1s variably connected with the input
shaft via a first clutch;

the third ring gear 1s variably connected with the input
shaft via a second clutch;

a second planet carrier 1s additionally included 1n the sec-
ond single pinion planetary gear set], separately formed
from the second planetary gear,] and is variably con-
nected with the transmission case via a first brake and
[an one way] a one-way clutch disposed in parallel;

the first sun gear 1s variably connected with the transmis-
s1ion case via a second brake;

the second sun gear 1s variably connected with the trans-
mission case via a third brake:

the third sun gear 1s fixedly connected with the input shaft;
and

the [other] first planet carrier acts as an output element.
30. The powertrain of any one of claim 26 to claim 29,
wherein:

the first planet carrier acting as an output element 1s con-
nected with an output gear.
31. The powertrain of any one of claim 17, claim 20, claim
23, and claim 26 to claim 29, wherein:

the second brake and the one-way clutch are operated for
a first forward speed;

the one-way clutch is released and the third brake 1s oper-
ated for a second forward speed from the first forward
speed;
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the third brake 1s released and the first clutch 1s operated
for a third forward speed from the second forward

speed;

the first clutch 1s released and the second clutch 1s oper-
ated for a fourth forward speed from the third forward
speed;

the second brake 1s released and the first clutch 1s operated
for a fifth forward speed from the fourth forward speed;

the first clutch 1s released and the third brake 1s operated
for a sixth forward speed from the fifth forward speed;
and

the first clutch and the first brake are operated for a reverse
speed.

32. A powertrain of an automatic transmission COmpris-

ing first, second, and third planetary gear sets, an input
shaft, and a transmission case, wherein:

the first planetary gear set is a first single pinion plan-
etary gear set, the second planetary gear set is a second
single pinion planetary gear set, and the thivd plan-
etary gear set is a double pinion planetary gear set;

the first single pinion planetary gear set has a first sun
gear, a first planet carrvier, a first planetary gear, and a
first ving gear,

the second single pinion planetary gear set has a second
sun gear, a second planetary gear, and a second ving
gear,;

the double pinion planetary gear set is disposed adjacent
to the second single pinion planetary gear set and has a
third sun gear, a pair of third planetary gears, and a
thivd ving gear;

one planetary gear of the pair of third planetary gears and
the second planetary gear are commonly connected by
a common planet carrier such that the second and third
planetary gears may independently rotate;

the thivd ving gear and the first ring gear ave fixedly con-
nected such that they are integrally formed;

the second rving gear and the first planet carvier are fixedly
connected;: and

a torque of the input shaft is always transmitted to the
second sun gear orv the third sun gear.

G ex x = e
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