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(57) Abréegée/Abstract:

The Invention concerns a variable nozzle turbocharger using a cartridge (34) comprising vanes in a turbine intake nozzle formed by
a base (338) fixed to a central casing (18) and a casing insert (64) fixed to the base (38). A separate exhaust case (24) Is recelved on
the cartridge (34) outside the casing insert (64) so as to provide an intake and an outlet for the exhaust gases driving the

turbocharger turbine wheel.
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Abstract

The invention concerns a variable nozzle turbocharger using a cartridge (34) comprising vanes in a turbine intake
nozzle formed by a base (38) fixed to a central casing (18) and a casing insert (64) fixed to the base (38). A separate
exhaust case (24) is received on the cartridge (34) outside the casing insert (64) so as to provide an mtake and an
outlet for the exhaust gases driving the turbocharger turbine wheel.
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VARIABLE GEOMETRY TURBOCHARGER WITH SHEET METAL SHELL

This 1invention relates generally to the field of turbochargers having variable turbine inlet
geometries. More particularly, the present invention provides a structural arrangement for

variable inlet vane support independent of the turbine housing.

In a turbocharger it 1s often desirable to control the flow of exhaust gas into the turbine to
improve the efficiency or operational range. Various configurations of variable nozzles have
been employed to control the exhaust gas flow. Multiple pivoting vanes annularly positioned
around the turbine inlet and commonly controlled to alter the throat area of the passages
between the vanes 1s an approach which has been successfully used in prior turbochargers.
Various approaches to this method for implementing a variable nozzle are disclosed in US
Patent numbers 4,679,984 to Swihart et al. entitled "Actuation System for Variable Nozzle
Turbine" and 4,804,316 to Fleury entitled "Suspension for the Pivoting Vane Actuation
Mechanism of a Variable Nozzle Turbocharger" having a common assignee with the present

application.

While multiple vane variable nozzle turbbchargers have significantly increased the overall
etficiency and capability of turbochargers, the complexity of support and actuation structures
tor the vanes have increased manufacturing costs and occasionally created maintenance
1ssues. Additionally, connection of the vane support structure to the turbine housing limits
flexibility in turbine housing design and structure. Turbine housings are a significant thermal
load which can affect emissions systems performance in automotive applications. Further,
integration of turbine housings into the exhaust manifold can provide a reduction in parts
count and complexity for an automotive turbocharger installation. It is therefore desirable to
provide variable nozzle structural support arrangements independent of the turbine housing to
improve the actuation systems to increase reliability and reduce manufacturing costs for

turbochargers employing them.

A variable geometry turbocharger employing the present invention includes a centre housing
having a centre bore to carry a bearing assembly supporting a shaft with a turbine wheel
mounted at a first end and a compressor impeller mounted at a second end. A COMpPressor

housing enclosing the impeller is attached to the centre housing and incorporates an air inlet
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and a compressed air outlet.

A cartridge having a base and an insert is attached to the centre housing opposite the
compressor housing. The cartridge includes a base and an insert. The base and insert

mutually forming an exhaust inlet nozzle and the nozzle incorporates an exhaust outlet with

aerodynamic contour matching the turbine wheel.

A plurality of vanes having rotation posts extending from a first surface substantially parallel

- to the inner nozzle wall provide the variable nozzle. The posts are received in

circumferentially spaced apertures 1n the base on the inner nozzle wall. The posts have

actuation arms extending for engagement in indentations in a unison ring that is engaged

between the centre housing and the base.

Actuation of the unison ring 1s accomplished by a crank having an actuating arm
engaging é slot 1n the unison ring. The crank 1s moveable continuously from a first
position to a second position, causing the actuation arm to translate in the radial slot and
imparting force perpendicular to the radial slot to urge rotation motion of the unison

ring. The rotational motion of the unison ring causes the vane arms to rotate the vanes.

A sheet metal exhaust housing is mounted on the cartridge on the centre housing, providing

an inlet for exhaust gas into the nozzle.
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The i1nvention also relates to a variable geometry
turbocharger comprising: a center housing having a center
bore carrying a bearing assembly; a turbine wheel attached
to a shaft extending through the center bore and supported
by the bearing assembly; a cartridge comprising a base

having an 1nner nozzle wall, an insert having an outer

nozzle wall spaced from said inner nozzle wall, a plurality

S~

of vanes rotatably mounted between said inner nozzle wall

and sald outer nozzle wall, and an exhaust outlet with

aerodynamic contours substantially matching the turbine

wheel, with said cartridge being fixed to the center

housing; means for rotating said vanes; a compressor

impeller attached to said shaft distally with respect to
sald turbine wheel; a compressor housing attached to said
center housing opposite said cartridge and enclosing the
compressor 1mpeller, said compressor housing having a
compressed alr 1inlet and a compressed air outlet; and an

exhaust housing attached to said cartridge opposite from

sald center housing solely by circumferential fixation to
the exterlior of said cartridge by a V-band clamp securing a
rim comprising a portion of said exhaust housing and a
portion of saild cartridge, said exhaust housing having an

inlet and an outlet for exhaust gas.

The 1nvention further relates to a wvariable
geometry turbocharger comprising: a turbocharger housing; a
variable inlet vane support comprising an inner nozzle wall

and an outer nozzle wall spaced from said inner nozzle wall

to form a nozzle and forming a cartridge including a base

defining sailid 1nner nozzle wall and an insert defining said

P

outer nozzle wall; a plurality of vanes supported between

the i1nner nozzle wall and the outer nozzle wall; and a
mechanism for rotating said vanes; wherein the variable

inlet vane support is separate from said turbocharger
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housing, the turbocharger housing being fixed to the

exterior of the variable 1nlet wvane support by
circumferential fixation to the exterior of the cartridge
forming a part of the variable inlet vane support by a V-

5 band clamp securing a rim comprising a portion of said

turbocharger housing and a portion of said cartridge.
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The details and features of the present invention will be more clearly understood with respect

to the detailed description and drawings in which:

Fig. 1 is an elevation view of an embodiment of a turbocharger employing the present
invention;

Fig. 2a is a side section half elevation about the centreline showing details of an exhaust

housing, centre housing and cartridge assembly with the turbine shaft wheel assembly as

‘supported by the bearing system;

Figure 2b is a side section half elevation 1n a plane pivoted from Figure 2a to show additional
details of the cartridge;
Fig. 3 is an pictorial view of the centre housing and cartridge assembly showing an

embodiment according to the invention with the exhaust housing partially removed;
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Fig. 4 is a second view of the centre housing and cartridge assembly with the insert sectioned
to reveal the variable geometry nozzle vanes;
Fig. 5 is a bottom pictorial view of the variable geometry vane arms, partial unison ring and

vane crank assembly shown.

Referring to the drawings, the embodiment of the invention shown in Fig. 1 includes a
compressor housing 10 which 1s connected to a backplate 12 using two or more clamps 14
secured by bolts 16. The backplate 1s attached to a centre housing 18 with multiple bolts 20
and a seal ring 22. For the embodiment shown a sheet metal exhaust housing 24 is connected
to the centre housing using bands 26 secured by bolts 28. Exhaust gas or other high energy
gas supplying the turbocharger enters the exhaust housing through inlet 32.

As best seen 1n Figs. 2a, 2b, 3 and 4, a cartridge, generally designated 34 is mounted to the
centre housing. A turbine wheel and shaft assembly 30 is carried by the bearings with the
turbine wheel suspended within the cartridge. Multiple vanes 36 are mounted to a cartridge
base 38. The vanes pivot on posts 40 extending from the vanes into holes 42 in a surface 43
on the base which forms the inner inlet nozzle wall. Actuation arms 44 extend from the vane
posts to be engaged by indentations 46 in unison ring 48. An actuator crank 50 terminates at a
first end in a lever arm 52 carrying a pin 54 to engage slot 56 in the unison ring for rotation of
the ring. The crank extends from a boss 58 in the centre housing passing through a bushing 60

terminating on an external arm 62 for engagement by an actuator.

An 1nsert 64, best seen 1n Figs. 2a, 2b and 3 is attached to the centre housing by bolts 66
received in holes 68. Support posts 70 hold the base, urging the base against spacer pins 39
(best seen 1n FIG. 1) received in the centre housing. Rim 71, which extends around the
circumterence of the insert, is also engaged by the V-band clamp. The insert incorporates the
outér wall of the nozzle 72 with immediate proximity to the vanes. Additionally, the insert
provides the exhaust gas outlet of the turbine 73 with aerodynamic contour matching the
blades on the turbine wheel. The insert and base with the attached vanes and actuation
elements form the cartridge, which is separated from both the centre housing and exhaust
housing and attached between those two components. Use of the cartridge of the present
invention allows the exhaust housing to be simplified over prior art designs facilitating such

improvements as a sheet metal exhaust housing as shown in the embodiments of the
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drawings.

Returning to FIG. 1, a bearing system having two bearings 74 and a bearing spacer 76 or, in
alternative embodiments, a unitary bearing, supports the shaft wheel assembly in the centre
bore of the centre housing 78. The shaft further extends through a support collar 80 which
engages a support bearing 82 carried between the centre housing and compressor back plate.
A piston ring 84 seals the support collar with the shaft bore 1n the back plate. The compressor

impeller 86 is attached to the shaft wheel assembly.

Having now fully described the invention as required by the patent statutes, those skilled in
the art will be able to ascertain modifications and alterations to the specific embodiment

disclosed herein. Such modifications and alterations are within the scope of the invention as

defined in the following claims.
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CLAIMS:
1. A variable geometry turbocharger comprising:

a center housing having a center bore carrying a

bearing assembly;

a turbine wheel attached to a shaft extending
through the center bore and supported by the bearing
assembly;

a cartridge comprising a base having an inner
nozzle wall, an insert having an outer nozzle wall spaced
from said inner nozzle wall, a plurality of vanes rotatably

mounted between said inner nozzle wall and said outer nozzle

wall, and an exhaust outlet with aerodynamic contours
substantially matching the turbine wheel, with said

cartridge being fixed to the center housing;

means for rotating said vanes;

a compressor impeller attached to said shaft

distally with respect to said turbine wheel;

a compressor housing attached to said center
housing opposite said cartridge and enclosing the compressor

impeller, said compressor housing having a compressed ailr

inlet and a compressed air outlet; and

an exhaust housing attached to said cartridge
opposite from said center housing solely by circumferential
fixation to the exterior of said cartridge by a V-band clamp
securing a rim comprising a portion of said exhaust housing
and a portion of said cartridge, said exhaust housing having

an 1nlet and an outlet for exhaust gas.

2. A variable geometry turbocharger as 1in claim 1

wherein sailid means for rotating said vanes comprises:
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a plurality of posts extending from respective
sald vanes and received in respective circumferentially

spaced apertures 1n sald inner nozzle wall;

a plurality of actuation arms fixed to respective

5 said posts;

a unison ring situated intermediate said center
housing and said base, said unison ring having a plurality
of indentations equal in number to the plurality of vanes,
sald actuation arms being received in respective said

10 indentations, said unison ring further having a slot; and

a crank having a lever arm engaging the slot, said

crank being moveable from a first position to a second

position so that said unison ring rotates and said actuation

arms and sald vanes rotate with said posts.

15 3. A variable geometry turbocharger as in claim 1

wherein said exhaust housing is formed of sheet metal.

4. A varlable geometry turbocharger comprising:

a turbocharger housing;

a varilable inlet vane support comprising an inner

20 nozzle wall and an outer nozzle wall spaced from said inner

nozzle wall to form a nozzle and forming a cartridge

1including a base defining said inner nozzle wall and an

insert defining said outer nozzle wall;

a plurality of vanes supported between the inner

25 nozzle wall and the outer nozzle wall; and

a mechanism for rotating said vanes;

wherein the variable inlet vane support is

separate from said turbocharger housing, the turbocharger



10

15

20

25

30

CA 02416331 2008-11-24

64159-1683

P

housing being fixed to the exterior of the variable inlet

vane support by circumferential fixation to the exterior of
the cartridge forming a part of the variable inlet vane
support by a V-band clamp securing a rim comprising a

p— -

portion of said turbocharger housing and a portion of said

cartridge.

5. A variable geometry turbocharger as in claim 4
wherein said turbocharger housing comprises a center
housing, said turbocharger further comprising a turbine

wheel attached to a shaft journaled in said center housing.

0. A variable geometry turbocharger as in claim 4
wherein said turbocharger housing comprises an exhaust
housing fixed outside of said cartridge and comprises an

inlet for exhaust gas into the nozzle.

7. A variable geometry turbocharger as in claim 5
whereln said cartridge is fixed to said center housing by

fitting said insert in said center housing.

8. A varlable geometry turbocharger as in claim 5
whereln said insert is fixed to said center housing and said
cartridge 1s attached to said turbocharger housing is by a
V-band clamp securing a rim comprising a portion of the

exhaust housing forming a part of the turbocharger housing

and a portion of the cartridge.

9. A variable geometry turbocharger as in claim 4

whereln sald mechanism for rotating said vanes comprises:

a plurality of posts extending from respective
sald vanes and received in respective circumferentially

spaced apertures 1n said inner nozzle wall;

a plurality of actuation arms fixed to respective

sald posts;



CA 02416331 2008-11-24

64159-1683

a unison ring situated intermediate said center

housing and said base, said unison ring having a plurality
of indentations equal in number to the plurality of vanes,
sald actuation arms being received 1n respective said

indentations, said unison ring further having a slot; and

a crank having lever arm engaging the slot, said

crank being moveable from a first position to a second

position so that said unison ring rotates and said actuation

arms and said vanes rotate with said posts.

SMART & BIGGAR
OTTAWA, CANADA

PATENT AGENTS
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