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(57) ABSTRACT

A multi-function torque converter, including: a cover
arranged to receive torque; an impeller including an impeller
shell and at least one impeller blade connected to the impeller
shell; a turbine including a turbine shell and at least one
turbine blade connected to the turbine shell; and an impeller
clutch including a resilient element urging the impeller shell
toward the cover to close the impeller clutch and including at
least a portion located radially inward of the at least one
impeller blade.

20 Claims, 7 Drawing Sheets
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TWO-PASS MULTI-FUNCTION TORQUE
CONVERTER WITH NORMALLY CLOSED
IMPELLER CLUTCH

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit under 35 U.S.C. §119
(e) of U.S. Provisional Patent Application No. 61/868,876,
filed Aug. 22, 2013 which application is incorporated herein
by reference in its entirety.

TECHNICAL FIELD

The present disclosure relates to a two-pass multi-function
torque converter with a normally closed impeller clutch, in
particular, an impeller clutch with a resilient element urging
the impeller clutch to a closed position.

BACKGROUND

Multi-function torque converters include an impeller
clutch to non-rotatably connect an impeller to a cover for the
torque converter, and a torque converter clutch to bypass a
turbine. It is known to close the impeller clutch and then to
close the torque converter clutch in series. For example, the
same fluid circuit can be used to provide apply pressure to
close both the impeller clutch and the torque converter clutch.
However, this process reduces the pressure bandwidth for
both clutches. Further, the torque converter clutch apply pres-
sure for known multi-function torque converters can be
higher than in a conventional torque converter when the
impeller clutch apply pressure opposes the torque converter
clutch apply pressure. As a result, there is a need for higher
pressure in the circuit and increased pump capacity, and effi-
ciency of the hydraulic system decreases. In addition, apply
pressure must be maintained for the impeller clutch to keep
the impeller clutch closed to maintain the function of the
torque converter, further increasing the energy requirement
for the hydraulic system.

SUMMARY

According to aspects illustrated herein, there is provided a
multi-function torque converter, including: a cover arranged
to receive torque; an impeller including an impeller shell and
at least one impeller blade connected to the impeller shell; a
turbine including a turbine shell and at least one turbine blade
connected to the turbine shell; and an impeller clutch includ-
ing a resilient element urging the impeller shell toward the
cover to close the impeller clutch and including at least a
portion located radially inward of the at least one impeller
blade.

According to aspects illustrated herein, there is provided a
multi-function torque converter, including: a cover arranged
to receive torque; an impeller including an impeller shell and
at least one impeller blade connected to the impeller shell; a
turbine including a turbine shell and at least one turbine blade
connected to the turbine shell; a first pressure chamber
including a torus at least partially formed by the turbine and
impeller shells; and an impeller clutch including a resilient
element urging the impeller shell in a first axial direction to
close the impeller clutch and including at least a portion
located radially inward of the at least one impeller blade.
Fluid pressure in the first pressure chamber is arranged to
displace the impeller shell in a second axial direction, oppo-
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site the first axial direction, to an open position in which the
impeller shell is rotatable with respect to the cover.

According to aspects illustrated herein, there is provided a
multi-function torque converter, including: a cover arranged
to receive torque; an impeller including an impeller shell and
at least one impeller blade connected to the impeller shell; a
turbine including a turbine shell and at least one turbine blade
connected to the turbine shell; a torque converter clutch
including an axially displaceable piston; a first pressure
chamber at least partially formed by the cover and the impel-
ler shell; a second pressure chamber at least partially formed
by the cover, the turbine shell, and the impeller shell; a third
pressure chamber at least partially formed by the cover and
the axially displaceable piston; a first fluid circuit providing
pressurized fluid to the first pressure chamber; a second fluid
circuit, separate from the first fluid circuit, providing pressur-
ized fluid to the third pressure chamber; a passive fluid circuit
arranged to drain fluid from the second chamber; and an
impeller clutch including a resilient element located in the
first pressure chamber, urging the impeller shell in a first axial
direction to close the impeller clutch to connect the impeller
shell to the cover, and including at least a portion located
radially inward of the at least one impeller blade. Fluid pres-
sure in the second pressure chamber is arranged to displace
the impeller shell in a second axial direction, opposite the first
axial direction, to open the impeller clutch, and displace the
axially displaceable piston in the first axial direction to close
the torque converter clutch to connect the cover to the turbine
shell. Fluid pressure in the third pressure chamber is arranged
to displace the axially displaceable piston in the second axial
direction to open the torque converter clutch.

BRIEF DESCRIPTION OF THE DRAWINGS

Various embodiments are disclosed, by way of example
only, with reference to the accompanying schematic drawings
in which corresponding reference symbols indicate corre-
sponding parts, in which:

FIG. 1A is a perspective view of a cylindrical coordinate
system demonstrating spatial terminology used in the present
application;

FIG. 1B is a perspective view of an object in the cylindrical
coordinate system of FIG. 1A demonstrating spatial termi-
nology used in the present application;

FIG. 2 is partial cross-sectional view of a multi-function
torque converter with a normally closed impeller clutch in a
closed position;

FIG. 3 is partial cross-sectional view of the multi-function
torque converter of FIG. 2 with the normally closed impeller
clutch in an open position;

FIG. 4 illustrates a load-deflection curve for a bi-stable
resilient element;

FIG. 5 is partial cross-sectional view of a multi-function
torque converter with a normally closed impeller clutch in a
closed position;

FIG. 6 is partial cross-sectional view of the multi-function
torque converter of FIG. 5 with the normally closed impeller
clutch in a open position; and,

FIG. 7 is partial cross-sectional view of a multi-function
torque converter, with a normally closed impeller clutch, in an
idle mode.

DETAILED DESCRIPTION

At the outset, it should be appreciated that like drawing
numbers on different drawing views identify identical, or
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functionally similar, structural elements of the disclosure. It is
to be understood that the disclosure as claimed is not limited
to the disclosed aspects.

Furthermore, it is understood that this disclosure is not
limited to the particular methodology, materials and modifi-
cations described and as such may, of course, vary. It is also
understood that the terminology used herein is for the purpose
of describing particular aspects only, and is not intended to
limit the scope of the present disclosure.

Unless defined otherwise, all technical and scientific terms
used herein have the same meaning as commonly understood
to one of ordinary skill in the art to which this disclosure
belongs. It should be understood that any methods, devices or
materials similar or equivalent to those described herein can
be used in the practice or testing of the disclosure.

FIG. 1A is a perspective view of cylindrical coordinate
system 80 demonstrating spatial terminology used in the
present application. The present invention is at least partially
described within the context of a cylindrical coordinate sys-
tem. System 80 has a longitudinal axis 81, used as the refer-
ence for the directional and spatial terms that follow. The
adjectives “axial,” “radial,” and “circumferential” are with
respect to an orientation parallel to axis 81, radius 82 (which
is orthogonal to axis 81), and circumference 83, respectively.
The adjectives “axial,” “radial” and “circumferential” also
are regarding orientation parallel to respective planes. To
clarify the disposition of the various planes, objects 84, 85,
and 86 are used. Surface 87 of object 84 forms an axial plane.
That is, axis 81 forms a line along the surface. Surface 88 of
object 85 forms a radial plane. That is, radius 82 forms a line
along the surface. Surface 89 of object 86 forms a circumfer-
ential plane. That is, circumference 83 forms a line along the
surface. As a further example, axial movement or disposition
is parallel to axis 81, radial movement or disposition is par-
allel to radius 82, and circumferential movement or disposi-
tion s parallel to circumference 83. Rotation is with respect to
axis 81.

The adverbs “axially,” “radially,” and “circumferentially”
are with respect to an orientation parallel to axis 81, radius 82,
or circumference 83, respectively. The adverbs “axially,”
“radially,” and “circumferentially” also are regarding orien-
tation parallel to respective planes.

FIG. 1B is a perspective view of object 90 in cylindrical
coordinate system 80 of FIG. 1A demonstrating spatial ter-
minology used in the present application. Cylindrical object
90 is representative of a cylindrical object in a cylindrical
coordinate system and is not intended to limit the present
invention in any manner. Object 90 includes axial surface 91,
radial surface 92, and circumferential surface 93. Surface 91
is part of an axial plane, surface 92 is part of aradial plane, and
surface 93 is a circumferential surface.

FIG. 2 is partial cross-sectional view of a multi-function
torque converter with normally closed impeller clutch 100 in
a closed position.

FIG. 3 is partial cross-sectional view of the multi-function
torque converter of FIG. 2 with normally closed impeller
clutch 100 in an open position. The following should be
viewed in light of FIGS. 2 and 3. Multi-function torque con-
verter 102 includes cover 104 arranged to receive torque from
a prime mover such as an engine, for example, impeller 106,
and turbine 108. Impeller 106 includes impeller shell 110,
and at least one impeller blade 112 connected to the impeller
shell. Turbine 106 includes turbine shell 114 and at least one
turbine blade 116 connected to the turbine shell. Clutch 100
includes resilient element 118 and friction material 119. Ele-
ment 118 urges the impeller shell into a closed position non-
rotatably connecting impeller shell 110, friction material 119,
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and cover 104. Element 118 includes portion 118A located
radially inward of impeller blade 112.

In an example embodiment, torque converter 102 includes
pressure chamber 120 at least partially formed by cover 104
and impeller shell 110. Resilient element 118 urges impeller
shell 118 in axial direction AD1 away from turbine shell 114
to close clutch 100. Fluid pressure in pressure chamber 120 is
arranged to displace the impeller shell in axial direction AD2,
opposite the axial direction AD1, to axially compress the
resilient element (reduce axial extent 122 of the resilient
element) to an open position for clutch 100 in which impeller
shell 110 is rotatable with respect to the cover.

FIG. 4 illustrates load-deflection curve 200 for a bi-stable
resilient element. The following should be viewed in light of
FIGS. 2 through 4. The X axis for curve 200 is travel, or axial
compression for element 118. The Y axis for curve 200 is
force applied by element 118 on the impeller shell. In an
example embodiment, element 118 is a diaphragm spring or
a bi-stable resilient element. When torque converter 102 is
assembled, element 118 is compressed, or preloaded, to a
point in region 204 near point 202. To transition from the
closed position to the open position for the clutch shown in
FIG. 3, the fluid pressure in chamber 120 is increased from a
first magnitude to a second magnitude to progressively dis-
place the impeller shell in axial direction AD2 to progres-
sively axially compress the resilient element to an intermedi-
ate axial extent (analogous to point 202 on curve 200)
between axial extent 112 shown in FIG. 2 and axial extent 124
shown in FIG. 3. The resilient element exerts a progressively
greater force, in axial direction AD1, on the impeller shell as
element 118 is compressed. This is analogous to region 204 of
curve 200. The pressure in chamber 120 continues to displace
the impeller shell in direction AD2 to compress element 118
past the intermediate extent. At that point element 118 exerts
less force in the axial direction AD1 (entering region 206 of
curve 200) as element 118 is further compressed. Since pro-
gressively less force is required to compress element 118 in
region 206, as element 118 enters region 206, the fluid pres-
sure can be decreased from the second magnitude to a third
magnitude. The fluid pressure continues to progressively dis-
place the impeller shell in axial direction AD2, and the force
exerted by the resilient element in axial direction AD1 on the
impeller shell continues to decrease. When the third magni-
tude is approximately equal to the first magnitude (point 208),
relatively low pressure is required to hold element 118 in a
compressed position with clutch 100 open as shown in FIG. 3.

In an example embodiment, the multi-function torque con-
verter includes torque converter clutch 126 with piston 128
and pressure chamber 130 at least partially formed by the
turbine shell. Clutch 126 is arranged to connect the cover to
the turbine shell and by-pass the impeller shell. That is, torque
flows from the cover to the turbine shell through the torque
converter clutch without passing through the impeller shell.
Fluid circuit 132 is arranged to provide pressurized fluid to
pressure chamber 120 to displace the impeller shell to open
clutch 100 such that the impeller shell is rotatable with respect
to the cover. Fluid circuit 134 is arranged to provide pressur-
ized fluid to pressure chamber 130 to close the torque con-
verter clutch to connect the cover to the turbine shell.

Advantageously, circuit 134 is the only fluid circuit in the
torque converter used in the closing of the impeller clutch and
the torque converter clutch. Specifically, since element 118 is
used to close impeller clutch 100, it is not necessary to supply
pressurized fluid to close clutch 100. Thus, the pressure band-
width problem and the efficiency and energy requirement
problems for the hydraulic system, noted above, are elimi-
nated.
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In an example embodiment, the multi-function torque con-
verter includes pump hub 136 non-rotatably connected to the
cover and arranged to engage and drive a pump for a trans-
mission. At least a portion of the resilient element is axially
disposed between the impeller shell and the pump hub.

In an example embodiment, the multi-function torque con-
verter includes stator 138 and bearing 140. Stator 138 is
axially located between the turbine and the impeller and
includes at least one stator blade 142. At least portion 118A of
the resilient element is axially located between the stator and
the impeller shell. In an example embodiment, element 118
reacts against bearing 140 to urge the impeller shell in direc-
tion AD1. In an example embodiment, the multi-function
torque converter includes vibration damper 144.

In an example embodiment, the impeller shell includes
passageway 146 through the material forming the impeller
shell, wholly surrounded by the material, and opening to
pressure chamber 120 and torus 148 formed by the impeller
and the turbine. Passageway 146 provides flow path 150
between the torus and the pressure chamber.

In torque converter mode (clutch 100 is closed and clutch
126 is open), fluid pressure in circuit 132 and chamber 120 is
low, fluid pressure in circuit 134 and chamber 130 is substan-
tial equal to zero or is negative, and element 118 urges the
impeller shell in direction AD1 to close clutch 100. Flow in
flow path 150 is from chamber 120 to the torus for cooling
purposes.

To close clutch 126 for torque converter clutch mode, fluid
pressure in circuit 134 and chamber 130 is increased to a high
value to non-rotatably engage piston 128, friction material
152, and cover 104. Clutch 100 remains closed and flow in
flow path 150 is from the torus to chamber 120 for cooling
purposes. In idle disconnect mode (clutches 100 and 126 each
open), pressure in fluid circuit 132 and chamber 120 is
increased to a high value to open clutch 100, and fluid pres-
sure in circuit 134 and chamber 130 is decreased to zero or a
negative value, opening clutch 126. Flow in flow path 150 is
from chamber 120 to the torus for cooling purposes. Fluid
also flows between extension 110A and the cover into cham-
ber 130. To open clutch 126, fluid pressure in chamber 154 is
increased via fluid circuit 156. Fluid pressure in chamber 154
and circuit 156 is decreased to close clutch 126.

FIG. 5 is partial cross-sectional view of a multi-function
torque converter with normally closed impeller clutch 300 in
an open position.

FIG. 6 is partial cross-sectional view of the multi-function
torque converter of FIG. 5 with normally closed impeller
clutch 300 in a closed position. Multi-function torque con-
verter 302 includes cover 304 arranged to receive torque from
a prime mover, impeller 306, and turbine 308. Impeller 306
includes impeller shell 310, and at least one impeller blade
312 connected to the impeller shell. Turbine 306 includes
turbine shell 314 and at least one turbine blade 316 connected
to the turbine shell. Clutch 300 includes resilient element 318
and friction material 319. Element 318 urges the impeller
shell into a closed position connecting impeller shell 310 with
cover 304. The connection between impeller shell 310 and
cover 304 is substantially non-rotatable; however, it should be
understood that some slip may occur between shell 310 and
cover 304 when the impeller clutch is closed. Element 318
includes portion 318A located radially inward of impeller
blade 312.

Resilient element 318 urges impeller shell 318 in axial
direction AD1 toward turbine shell 314 to close clutch 300. In
an example embodiment, torque converter 302 includes
chamber 320 at least partially formed by the cover, the turbine
shell, and the impeller shell. Fluid pressure in pressure cham-
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ber 320 is arranged to displace the impeller shell in axial
direction AD2, opposite the axial direction AD1, to an open
position for clutch 300 in which impeller shell 310 is rotatable
with respect to the cover.

In an example embodiment, element 318 is a diaphragm
spring or a bi-stable resilient element. The discussion regard-
ing 218 as a bi-stable resilient element is applicable to ele-
ment 318.

In an example embodiment, the multi-function torque con-
verter includes torque converter clutch 326 with axially dis-
placeable piston 328. Clutch 326 is arranged to connect the
cover to the turbine shell and by-pass the impeller shell. That
is, torque flows from the cover to the turbine shell through the
torque converter clutch without passing through the impeller
shell. The connection between piston 328 and cover 304 is
substantially non-rotatable; however, it should be understood
that some slip may occur between piston 328 and cover 304
when the torque converter clutch is closed. Fluid circuit 360 is
arranged to provide pressurized fluid to pressure chamber 320
to displace the impeller shell to open clutch 300 such that the
impeller shell is rotatable with respect to the cover, and to
pressure chamber 358 to displace piston 328 to open clutch
326 such that the turbine shell is rotatable with respect to the
cover. Fluid circuit 354 is arranged to provide pressurized
fluid to pressure chamber 320 through chamber 348, at least
partially formed by shell 310 and cover 304, and passageway
346 to close the torque converter clutch to connect the cover
to the turbine shell. Passageway 346 is through the material
forming the impeller shell and wholly surrounded by the
material.

Advantageously, circuit 354 is the only fluid circuit in the
torque converter used in the closing of the impeller clutch and
torque converter clutches. Specifically, since element 318 is
used to close impeller clutch 300, it is not necessary to supply
pressurized fluid to close clutch 300. Thus, the pressure band-
width problem and the efficiency and energy requirement
problems for the hydraulic system, noted above, are elimi-
nated.

In an example embodiment, the multi-function torque con-
verter includes pump hub 336 non-rotatably connected to the
cover and arranged to engage and drive a pump for a trans-
mission. At least a portion of the resilient element is axially
disposed between the impeller shell and the pump hub. Ele-
ment 318 reacts against the pump hub to urge the impeller
shell in direction AD1. That is, element 318 is located in
chamber 348 described below.

In an example embodiment, the multi-function torque con-
verter includes stator 338 axially located between the turbine
and the impeller and including bearing 340 and at least one
stator blade 342. At least portion 318A of the resilient element
is axially located between hub 336 and the impeller shell. In
an example embodiment, the multi-function torque converter
includes vibration damper 344. Friction material 319 is axi-
ally disposed between the cover and the impeller shell and
radially aligned with the turbine shell or the vibration damper.

In an example embodiment, chamber 320 which includes
torus 350, at least partially formed by shells 310 and 314.
Passageway 346 provides flow path 352 between pressure
chamber 348 and torus 350.

In torque converter mode (clutch 300 is closed and clutch
326 is open), fluid pressure in circuit 354, chamber 348, and
chamber 320, is low, and element 318 urges clutch 300
closed. To close clutch 326 for torque converter clutch mode,
fluid pressure in circuit 354 and chamber 348 is increased,
increasing fluid pressure in chamber 320 through flow path
352 in passage 346 to a high value to engage piston 328,
friction material 356 for clutch 326, and cover 304. Clutch
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300 remains closed. In idle disconnect mode (clutches 300
and 326 each open), pressure in fluid circuit 360 and chamber
358 is increased to a high value to open clutch 300 and clutch
326. Thatis, to open clutch 326, fluid pressure in chamber 358
is increased via fluid circuit 360. Fluid flows from chamber
348 to chamber 320. Fluid drains from chamber 320 and torus
350 via passive fluid circuit 334. To re-close clutch 326, fluid
pressure in chamber 358 and circuit 360 is decreased, and/or
fluid pressure in chamber 320 and circuit 354 is increased.

FIG. 7 is partial cross-sectional view of a multi-function
torque converter, with normally closed impeller clutch 400, in
an idle mode. By “idle mode” we mean both clutch 400 and a
torque converter clutch are open. Multi-function torque con-
verter 402 includes cover 404 arranged to receive torque from
a prime mover, impeller 406, and turbine 408. Impeller 406
includes impeller shell 410, and at least one impeller blade
412 connected to the impeller shell. Turbine 406 includes
turbine shell 414 and at least one turbine blade 416 connected
to the turbine shell. Clutch 400 includes resilient element 418
urging the impeller shell into a closed position connecting
impeller shell 410 with cover 404. The connection between
impeller shell 410 and cover 404 is substantially non-rotat-
able; however, it should be understood that some slip may
occur between shell 410 and cover 404 when the impeller
clutch is closed. Element 418 is located radially outward of
blades 412 and 416.

In an example embodiment, torque converter 402 includes
pressure chamber 420 at least partially formed by cover 404
and impeller shell 410. Resilient element 418 urges impeller
shell 418 in axial direction AD1 away from turbine shell 414
to close clutch 400. Fluid pressure in pressure chamber 420 is
arranged to displace the impeller shell in axial direction AD2,
opposite the axial direction AD1, to an open position for
clutch 400 in which impeller shell 410 is rotatable with
respect to the cover.

In an example embodiment, element 418 is a diaphragm
spring or a bi-stable resilient element. The discussion regard-
ing element 218 as a bi-stable element is applicable to ele-
ment 418.

In an example embodiment, the impeller clutch includes
radial extension 410A of the impeller shell; backing plate 424
non-rotatably connected to the cover, and friction material
426 located between the extension 410A and the cover. Inthe
closed position for the impeller clutch, extension 410A, fric-
tion material 426, and cover 404 are engaged.

In an example embodiment, the multi-function torque con-
verter includes torque converter clutch 427 with radial exten-
sion 414A of shell 414. Pressure chamber 430 is at least
partially formed by the cover and the turbine shell. Clutch 427
is arranged to connect the cover to the turbine shell and
by-pass the fluid connection between the turbine shell and the
impeller shell. That is, torque flows from the cover directly to
the turbine shell through the torque converter clutch. Fluid
circuit 432 is arranged to provide pressurized fluid to pressure
chamber 420 to displace the impeller shell in direction AD2 to
open clutch 400 such that the impeller shell is rotatable with
respect to the cover. Fluid circuit 434 is arranged to provide
pressurized fluid to pressure chamber 430 to close the torque
converter clutch to connect the cover to the turbine shell.

Advantageously, circuit 434 is the only fluid circuit in the
torque converter used in the closing of the impeller clutch and
the torque converter clutch. Specifically, since element 418 is
used to close impeller clutch 400, it is not necessary to supply
pressurized fluid to close clutch 400. Thus, the pressure band-
width problem and the efficiency and energy requirement
problems for the hydraulic system, noted above, are elimi-
nated.
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In an example embodiment, the multi-function torque con-
verter includes stator 436. In an example embodiment, the
multi-function torque converter includes vibration damper
438.

In an example embodiment, the impeller shell includes
passageway 440 through the material forming the impeller
shell, wholly surrounded by the material, and opening to
pressure chamber 420 and torus 442 formed by the impeller
and the turbine. Passageway 440 provides flow path 444
between the torus and pressure chamber 420.

In torque converter mode (clutch 400 is closed and clutch
427 is open), fluid pressure in circuit 432 and chamber 420 is
low, fluid pressure in circuit 434 and chamber 430 is low, and
element 418 urges clutch 400 closed. Flow in flow path 444 is
from chamber 420 to the torus. Fluid pressure in the torus is
equal to or greater than fluid pressure in chamber 430. For
torque converter clutch mode, fluid pressure in circuit 432 and
chamber 420 is high to open clutch 400. Fluid pressure in
circuit 434 and chamber 430 is increased to a high value to
non-rotatably engage extension 414 A, friction material 446,
and plate 424. Pressure in chamber 430 is higher than pres-
sure in torus 442 and flow path 444 is from chamber 420 to the
torus. Fluid drains from the torus though passive fluid circuit
446. In idle disconnect mode (clutches 400 and 427 each
open), pressure in fluid circuit 432 and chamber 420 is
increased to a high value to open clutch 400 and fluid pressure
in circuit 434 and chamber 430 is equal to or lower than
pressure in the torus to open clutch 427. Flow in flow path 444
is from chamber 420 to the torus. Fluid also flows between
extension 414A and the cover into chamber 430. To open
clutch 427, fluid pressure in fluid circuit 434 and chamber 430
is lowered and fluid pressure in torus 442 is increased via fluid
circuit 432, chamber 420, and passageway 440.

It will be appreciated that various of the above-disclosed
and other features and functions, or alternatives thereof, may
be desirably combined into many other different systems or
applications. Various presently unforeseen or unanticipated
alternatives, modifications, variations, or improvements
therein may be subsequently made by those skilled in the art
which are also intended to be encompassed by the following
claims.

What I claim is:

1. A multi-function torque converter, comprising:

a cover arranged to receive torque;

an impeller including an impeller shell and at least one
impeller blade connected to the impeller shell;

a turbine including a turbine shell and at least one turbine
blade connected to the turbine shell; and,

an impeller clutch including a resilient element:
urging the impeller shell toward the cover to close the

impeller clutch; and,
including at least a portion located radially inward of the
at least one impeller blade.

2. The multi-function torque converter of claim 1, further
comprising:

a pressure chamber at least partially formed by the cover

and the impeller shell, wherein:

the resilient element is located in the pressure chamber.

3. The multi-function torque converter of claim 1, further
comprising:

a pressure chamber at least partially formed by the cover,

the turbine shell, and the impeller shell; and,

a fluid circuit arranged to supply pressurized fluid to the
pressure chamber to open the impeller clutch so that the
impeller shell is rotatable with respect to the cover.

4. The multi-function torque converter of claim 1, further

comprising:
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a pressure chamber at least partially formed by the cover,
the turbine shell, and the impeller shell; and,

a passive fluid circuit arranged to drain fluid from the
pressure chamber.

5. The multi-function torque converter of claim 1, further

comprising:

a vibration damper, wherein:

the impeller clutch includes friction material axially dis-
posed between the cover and the impeller shell and
radially aligned with the turbine shell or the vibration
damper.

6. The multi-function torque converter of claim 1, wherein:

the resilient element urges the impeller shell toward the
turbine.

7. The multi-function torque converter of claim 1, further

comprising:

a pressure chamber at least partially formed by the cover,
the turbine shell, and the impeller shell, wherein:

the resilient element urges the impeller shell in a first axial
direction; and,

fluid pressure in the pressure chamber is arranged to dis-
place the impeller shell in a second axial direction, oppo-
site the first axial direction, to an open position in which
the impeller shell is rotatable with respect to the cover.

8. The multi-function torque converter of claim 7, wherein:

the resilient element is a diaphragm spring or a bi-stable
resilient element;

when the impeller clutch is in the closed position, the fluid
pressure in the pressure chamber is arranged to increase
from a first magnitude to displace the impeller shell in
the second axial direction to progressively compress the
resilient element;

when the fluid pressure in the pressure chamber increases
to a second magnitude greater than the first magnitude,
the resilient element is compressed to a first extent and
the impeller clutch opens;

the fluid pressure in the pressure chamber is arranged to
decrease from the second magnitude while continuing to
compress the resilient element and keep the impeller
clutch open; and,

to close the clutch, the fluid pressure in the pressure cham-
ber is arranged to decrease to a third magnitude at which
point the resilient element is arranged to displace the
impeller shell in the first axial direction to close the
impeller clutch.

9. The multi-function torque converter of claim 1, further

comprising:

a first pressure chamber at least partially formed by the
cover and the impeller shell;

a second pressure chamber at least partially formed by the
cover, the turbine shell, and the impeller shell;

a passageway through the material forming the impeller
shell, wholly surrounded by the material, and connect-
ing the first and second pressure chambers;

a torque converter clutch; and,

a first fluid circuit arranged to supply pressurized fluid to
the second pressure chamber via the first pressure cham-
ber and the passageway to close the torque converter
clutch to connect the cover to the turbine shell, wherein:

the first fluid circuit is the only fluid circuit used to provide
pressurized fluid for closing the torque converter clutch.

10. The multi-function torque converter of claim 9,

wherein the torque converter clutch includes an axially dis-
placeable piston, the torque converter further comprising:

a third pressure chamber at least partially formed by the
cover and the axially displaceable piston; and,
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a second fluid circuit, separate from the first fluid circuit,
arranged to supply pressurized fluid to the third pressure
chamber to axially displace the axially displaceable pis-
ton to open the torque converter clutch.

11. The multi-function torque converter of claim 10, the
second fluid circuit is arranged to supply pressurized fluid to
the second pressure chamber to open the impeller clutch.

12. A multi-function torque converter, comprising:

a cover arranged to receive torque;

an impeller including an impeller shell and at least one
impeller blade connected to the impeller shell;

a turbine including a turbine shell and at least one turbine
blade connected to the turbine shell;

a first pressure chamber at least partially formed by the
cover, the turbine shell, and the impeller shell; and,

an impeller clutch including a resilient element:
urging the impeller shell in a first axial direction to close

the impeller clutch; and,
including at least a portion located radially inward of the
at least one impeller blade, wherein:

fluid pressure in the first pressure chamber is arranged to
displace the impeller shell in a second axial direction,
opposite the first axial direction, to an open position in
which the impeller shell is rotatable with respect to the
cover.

13. The multi-function torque converter of claim 12, fur-

ther comprising:

a passive fluid circuit arranged to drain fluid from the first
pressure chamber.

14. The multi-function torque converter of claim 12, fur-

ther comprising:

a vibration damper, wherein:

the impeller clutch includes friction material axially dis-
posed between the cover and the impeller shell and
radially aligned with the turbine shell or the vibration
damper.

15. The multi-function torque converter of claim 12,

wherein:

the resilient element is a diaphragm spring or a bi-stable
resilient element;

when the impeller clutch is in the closed position, the fluid
pressure in the first pressure chamber is arranged to
increase from a first magnitude to displace the impeller
shell in the second axial direction to progressively com-
press the resilient element;

when the fluid pressure in the first pressure chamber
increases to a second magnitude greater than the first
magnitude, the resilient element is compressed to a first
extent and the impeller clutch opens;

the fluid pressure in the first pressure chamber is arranged
to decrease from the second magnitude while continuing
to compress the resilient element and keep the impeller
clutch open; and,

to close the clutch, the fluid pressure in the first pressure
chamber is arranged to decrease to a third magnitude at
which point the resilient element is arranged to displace
the impeller shell in the first axial direction to close the
impeller clutch.

16. The multi-function torque converter of claim 12, fur-

ther comprising:

a second pressure chamber at least partially formed by the
cover and the impeller shell;

a first fluid circuit arranged to provide pressurized fluid to
the second pressure chamber;

a passageway through the material forming the impeller
shell, wholly surrounded by the material, and connect-
ing the first and second pressure chambers; and,
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a torque convert clutch, wherein:

the first fluid circuit is arranged to provide the pressur-
ized fluid to the first pressure chamber, via the second
pressure chamber and the passageway to close the
torque converter clutch to connect the cover to the
turbine shell; and,

the first fluid circuit is the only fluid circuit used to
provide pressurized fluid for closing the torque con-
verter clutch and the impeller clutch.

17. The multi-function torque converter of claim 16,
wherein the torque converter clutch includes an axially dis-
placeable piston, the torque converter further comprising:

a third pressure chamber at least partially formed by the

cover and the piston; and,

a second fluid circuit, separate from the first fluid circuit,
arranged to supply pressurized fluid to the third pressure
chamber to axially displace the piston to open the torque
converter clutch.

18. The multi-function torque converter of claim 17,
wherein the second fluid circuit is arranged to supply pres-
surized fluid to the first pressure chamber to open the impeller
clutch.

19. A multi-function torque converter, comprising:

a cover arranged to receive torque;

an impeller including an impeller shell and at least one
impeller blade connected to the impeller shell;

a turbine including a turbine shell and at least one turbine
blade connected to the turbine shell;

atorque converter clutch including an axially displaceable
piston;

a first pressure chamber at least partially formed by the
cover and the impeller shell;

a second pressure chamber at least partially formed by the
cover, the turbine shell, and the impeller shell;

a third pressure chamber at least partially formed by the
cover and the axially displaceable piston;

a first fluid circuit providing pressurized fluid to the first
pressure chamber;
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a second fluid circuit, separate from the first fluid circuit,
providing pressurized fluid to the third pressure cham-
ber;
a passive fluid circuit arranged to drain fluid from the
second chamber; and,
an impeller clutch including a resilient element:
located in the first pressure chamber;
urging the impeller shell in a first axial direction to close
the impeller clutch to connect the impeller shell to the
cover; and,

including at least a portion located radially inward of the
at least one impeller blade, wherein:
fluid pressure in the second pressure chamber is arranged
to:
displace the impeller shell in a second axial direction,
opposite the first axial direction, to open the impeller
clutch; and,

displace the axially displaceable piston in the first axial
direction to close the torque converter clutch to con-
nect the cover to the turbine shell; and,

fluid pressure in the third pressure chamber is arranged to
displace the axially displaceable piston in the second
axial direction to open the torque converter clutch.

20. The multi-function torque converter of claim 19,

wherein:

the impeller shell includes a passageway through material
forming the impeller shell;

the first fluid circuit is arranged to provide pressurized fluid
to the second chamber via the first pressurized chamber
and the passageway to close the torque converter clutch;

the second fluid circuit is arranged to provide pressurized
fluid to the second chamber to open the impeller clutch;
and,

the first and second fluid circuits are the only fluid circuits
used to provide pressurized fluid to the torque converter.
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