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(54) VARIABLE GEOMETRY TURBOCHARGER

(67)  An exhaust nozzle 9 has nozzle vanes 15 inter- hole 24 provided in the wall 51 for penetration of a vane

posed between front and rear exhaust introduction walls
10 and 51. A space 19 is between the wall 51 and a
turbine housing 1. A sealing device 25 is arranged up-
stream, in a direction of exhaust gas, of each through

FIG. 2

shaft 16a to prevent exhaust gas in a scroll passage 8
from leaking through the space 19 to a turbine impeller
4. Each ofthe walls 10 and 51 is disk-shaped, the turbine
housing 1 being formed with a shoulder 50 to which the
wall 51 is fitted with the space 19.
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Description
Technical Field

[0001] The presentinvention relates to a variable ge-
ometry turbocharger capable of enhancing turbine effi-
ciency and enabling a smooth operation of nozzle vanes
with a simple structure.

Background Art

[0002] Fig. 1 is a longitudinal sectional view showing
an overall structure of a variable geometry turbocharger
to which the present invention is applied. In the turbo-
charger, turbine and compressor housings 1 and 2 are
integrally assembled via abearing housing 3 by fastening
bolts 3a and 3b. Turbine and compressor impellers 4 and
5 disposed in the turbine and compressor housings 1 and
2, respectively, are coupled together by a turbine shaft
7 rotatably supported via a bearing 6 in the bearing hous-
ing 3.

[0003] The bearing housing 3 is provided, on its side
adjacent to the turbine housing, with an exhaust nozzle
9 for guiding exhaust gas introduced into a scroll passage
8 in the turbine housing 1 to the turbine impeller 4.
[0004] Theexhaustnozzle 9 comprises afrontandrear
exhaustintroduction walls 10 and 11 adjacentto the bear-
ing and turbine housings 3 and 1, respectively, and inte-
grally assembled together with a required space kept
therebetween by fixing members 12 provided, for exam-
ple, at three circumferential positions. The front exhaust
introduction wall 10 has a front surface (a surface adja-
cent to the bearing housing 3) to which a mounting mem-
ber 13 is fixed. The mounting member 13 is pinched by
the turbine and bearing housings 1 and 3 to fix the ex-
haust nozzle 9 in assembling of the turbine and bearing
housings 1 and 3 together. In such assembling, the ex-
haust nozzle 9 is positioned with a positioning pin 14
relative to the bearing housing 3.

[0005] Circumferentially equidistantly disposed be-
tween the front and rear exhaust introduction walls 10
and 11 are a plurality of nozzle vanes 15 each of which
is, in Fig. 1, pivotally supported at its opposite sides by
vane shafts 16a and 16b coaxially fixed to the opposite
sides of the vane 15 and penetrating through the exhaust
introduction walls 10 and 11, respectively. In Fig. 1, ref-
erence numerals 17a, 17b, 17¢c and 17d denote a link-
type transmission mechanism for adjusting an opening/
closing angle of the nozzle vanes 15; and 18, a scroll
passage formed in the compressor housing 2.

[0006] A space 19 is provided between the turbine
housing 1 and the rear exhaust introduction wall 11 in
the exhaust nozzle 9. The space 19, which is inherently
unnecessary, is provided for absorption of any thermal
deformation and any variations in accuracy since the tur-
bine housing 1 may have heat deformation between cold
and hot times and components to be assembled may
have variations in accuracy.
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[0007] Since the space 19 exists, exhaust gas in the
scroll passage 8 may wastefully leak through the space
19 to a turbine impeller outlet 20. Thus, in order to block
the space 19, it has been proposed to provide the rear
exhaust introduction wall 11 with an extension 11’ ex-
tending downstream, sealing piston rings 21 being ar-
ranged between an outer periphery of the extension 11’
and an inner surface 1’ of the turbine housing 1 facing to
the extension 11’ for prevention of any gas leakage and
absorption of any thermal deformation (see Patent Liter-
ature 1).

[0008] As shown in Fig. 1, in Patent Literature 1, an
annular groove 22 is provided on the outer periphery of
the extension 11’ of the rear exhaust introduction wall 11
and typically two sealing piston rings 21 are disposed in
the groove 22 with their cutout portions being not over-
lapped with each other, thereby forming a sealing device
23. Outer peripheries of the sealing piston rings 21 are
pushed againstthe inner surface 1’ of the turbine housing
1 due to resilience of the rings 21 to prevent any gas
leakage.

[0009] Inthe turbocharger shown in Fig. 1, the sealing
device 23 is provided in various elaborate manners for
prevention of gas leakage from the space 19. However,
it has turned out that substantially enhancing turbine ef-
ficiency is difficult to attain and is limited even if the seal-
ing device 23 is elaborately configured.

[0010] Thus, the inventors have variously studied and
examined factors other than the gas leakage which affect
turbine efficiency and found out that greater disturbance
of the exhaust gas at the turbine impeller outlet 20 de-
creases turbine efficiency.

[0011] Inthe structure like the sealing device 23 in Fig.
1 with the sealing piston rings 21 arranged between the
outer periphery of the extension 11’ of the rear exhaust
introduction wall 11 and the inner surface 1’ of the turbine
housing 1, pressure in the space 19 on which the pres-
sure in the scroll passage 8 directly acts is larger than
pressure in the exhaust nozzle 9, so that the exhaust gas
with higher pressure in the space 19 flows downstream
of the exhaust nozzle 9 through clearances between the
vane shafts 16b and their through holes 24 (see Fig. 2).
In this case, a clearance is present in advance between
each nozzle vane 15 and the front and rear exhaust in-
troduction walls 10 and 11 for pivotal movement of the
nozzle vane 15, and the size of this clearance varies de-
pending on the turbocharger concerned. Thus, it has
been found that each vane shaft 16b of each nozzle vane
15 is pressed by the exhaust gas from the space 19 with
higher pressure to move the nozzle vane 15 toward the
front exhaust introduction wall 10, thereby causing a
clearance between each nozzle vane 15 and the rear
exhaust introduction wall 11. Thus, findings have been
obtained such that the exhaust gas with higher pressure
flows downstream of the exhaust nozzle 9 through the
clearance between each nozzle vane 15 and the rear
exhaustintroduction wall 11 and significantly disturbs the
exhaust gas at the turbine impeller 4 outlet, leading to
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degraded turbine efficiency.

[0012] Thus, the applicant already filed an application
as to a turbocharger which prevents the exhaust gas in
a scroll passage 8 from leaking through the space 19 to
the turbine impeller 4 and also prevents the exhaust gas
with higher pressure in the space 19 from flowing down-
stream of the exhaust nozzle 9 through a clearance be-
tween each vane shaft 16a and its through hole 24 (see
Fig. 2) and a clearance between each nozzle vane 15
and the rear exhaust introduction wall 11 (see Patent
Literature 2).

Citation List
Patent Literature
[0013]

[Patent Literature 1] JP 2006-125588A
[Patent Literature 2] JP 2009-144545A

Summary of Invention
Technical Problems

[0014] According to the turbocharger of Patent Litera-
ture 2, the gas leakage to the turbine impeller 4 due to
the space 19 and the disturbance of the exhaust gas at
the turbine impeller 4 outlet can be prevented to effec-
tively enhance turbine efficiency.

[0015] However, in Patent Literature 2, the front ex-
haust introduction wall 10 is disk-shaped as a whole
whereas the rear exhaust introduction wall 11 is, just like
Patent Literature 1, disk-shaped at its outer periphery
and has an inner periphery with the extension 11’ curved
axially downstream along a contour of the turbine impel-
ler 4. Thus, when heated by the exhaust gas at high tem-
peratures, the disk-shaped front exhaust introduction
wall 10 is deformed in its entirety only in a direction of
increasing diameter. By contrast, the rear exhaust intro-
duction wall 11 with the extension 11’ is suppressed in
diametral deformation of the disk-shaped outer periphery
due to high stiffness strength of the extension 11’ so that
the disk-shaped portion is deformed to slump down
against the front exhaust introduction wall 10; as aresult,
there is a concern that the disk-shaped portion may con-
tact any nozzle vane 15 to block the movement of the
vane 15.

[0016] The invention was made in view of the above,
and has its object to provide a variable geometry turbo-
charger capable of preventing, with a simple structure,
front and rear exhaust introduction walls from being de-
formed in a non-diametral direction and ensuring stable
movement of the nozzle vanes.

Solution to Problems

[0017] Theinventionis directed to a variable geometry
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turbocharger with an exhaustnozzle having nozzle vanes
interposed between front and rear exhaust introduction
walls, a space being between said rear exhaust introduc-
tion wall and a turbine housing, a sealing device being
arranged upstream, in a direction of exhaust gas, of each
through hole provided in said rear exhaust introduction
wall for penetration of a vane shaft to prevent exhaust
gas in a scroll passage from leaking through said space
to a turbine impeller, wherein each of said front and rear
exhaust introduction walls is disk-shaped, said turbine
housing being formed with a shoulder to which the disk-
shaped rear exhaust introduction wall is fitted with said
space.

[0018] In the above-mentioned variable geometry tur-
bocharger, itis preferable that said frontand rear exhaust
introduction walls are equivalent in linear expansion co-
efficient.

[0019] In the above-mentioned variable geometry tur-
bocharger, it is preferable that said sealing device com-
prises sealing piston rings or a disk spring seal.

Advantageous Effects of Invention

[0020] According to the variable geometry turbocharg-
er of the invention, the front and rear exhaustintroduction
walls are disk-shaped and the disk-shaped rear exhaust
introduction wall is fitted to and disposed, with the space,
in the shoulder formed on the turbine housing. Thus, an
excellent effect can be achieved such that, with a simple
structure, the deformation of the front and rear exhaust
introduction walls in a non-diametral direction can be pre-
vented and stable movement of the nozzle vanes can be
ensured.

Brief Description of Drawings
[0021]

Fig. 1 is a longitudinal sectional view showing an
overall structure of a variable geometry turbocharger
to which the invention is applied;

Fig. 2 is a sectional view in a vicinity of an exhaust
nozzle showing an embodiment of the invention;
Fig. 3a is a sectional view showing an integrally uni-
tized exhaust nozzle unit with the exhaust nozzle of
Fig. 2;

Fig. 3b is a front view of the exhaust nozzle unit of
Fig. 3a viewed from a direction of arrow lIl;

Fig. 4ais a sectional view showing a further embod-
iment of the invention with a sealing device different
from that of Fig. 2;

Fig. 4b is a front view of a disk spring seal in Fig. 4a;
and

Fig. 5is a sectional view of a still further embodiment
of the invention with a sealing device similar to that
of Fig. 4a.



5 EP 2 541 017 A1 6

Description of Embodiments

[0022] Embodiments of the invention will be described
below with reference to the attached drawings.

[0023] Fig. 2 shows an embodiment of the invention in
which a disk-shaped rear exhaust introduction wall 51 is
substituted for the rear exhaust introduction wall 11 with
the extension 11’ in the variable geometry turbocharger
of Fig. 1. Thus, each of the front and rear exhaust intro-
duction walls 10 and 51 is disk-shaped. It is preferable
that the disk-shaped front and rear exhaust introduction
walls 10 and 51 are made of same material or materials
equivalent in linear expansion coefficient. With the rear
and front exhaust introduction walls 51 and 10 set equiv-
alent in linear expansion coefficient, the vane shafts 16a
and 16b fixed to opposite sides of each nozzle vane 15
are consistently coaxially supported by the exhaust in-
troduction walls 51 and 10.

[0024] The turbine housing 1 is formed with an exten-
sion 39 extending to a position facing to and spaced apart
by a required space from the outer periphery of the rear
exhaust introduction wall 51. The turbine housing 1 with
the extension 39 has a front surface formed with a shoul-
der 50 to which the rear exhaust introduction wall 51 is
fitted with the space 19 formed therebetween. For pre-
vention of the turbine housing 1 from contacting the rear
exhaust introduction wall 51, the space 19 is set in con-
sideration of linear expansion coefficients thereof.
[0025] Further, the embodiment of Fig. 2 has a sealing
device 25 for prevention of the exhaust gas in the scroll
passage 8 from leaking through the space 19 between
the turbine housing 1 and the rear exhaust introduction
wall 51 to the turbine impeller 4, the sealing device 25
being arranged (on a side adjacent to the scroll passage
8) upstream, in a direction of exhaust gas, of each
through hole 24 through which the vane shaft 16b pen-
etrates.

[0026] The sealing device 25 of Fig. 2 comprises a
groove 22 circumferentially extending on an outer pe-
riphery of the rear exhaust introduction wall 51, and seal-
ing piston rings 21 similar to those in Fig. 1 fitted between
an inner periphery of the extension 39 and the groove 22
on the outer periphery of the rear exhaust introduction
wall 51. In the embodiment of Fig. 2, two sealing piston
rings 21 are disposed in the groove 22.

[0027] A fixed portion of each of the vane shafts 16a
and 16b fixed to each nozzle vane 15 for penetration
through the front and rear exhaust introduction walls 10
and 51, respectively, is formed with a collar 35 for cov-
erage of the through hole 24. Such collar 35 can suppress
entering of foreign matters through the through hole 24
and movement of the exhaust gas through the through
hole 24 tothe space 19. Furthermore, as will be described
hereinafter, pressure of the exhaust gas acting on the
collar 35 can be utilized for a force sufficient for move-
ment of the nozzle vane 15 toward the rear exhaust in-
troduction wall 51.

[0028] Fig. 3ais a sectional view of an exhaust nozzle
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unit unitized to include the exhaust nozzle 9 of Fig. 2,
and Fig. 3b is a front view of the exhaust nozzle unit of
Fig. 3a viewed in a direction of arrow lll. In the nozzle
unit U, the nozzle vanes 15 with the vane shafts 16a and
16b penetrating through the through holes 24 are dis-
posed between the disk-shaped rear exhaust introduc-
tion wall 51 with the groove 22 formed on its outer pe-
riphery and the disk-shaped front exhaust introduction
wall 10. The front exhaust introduction wall 10 has a front
surface (a right side surface in Fig. 3a) on which a guide
ring 53 is disposed for pinching a rotary ring 52 between
the guide ring 53 and the mounting member 13. The rear
exhaust introduction wall 51, the front exhaust introduc-
tion wall 10, the mounting member 13 and the guide ring
53 are fastened together with the fixing members 12 pro-
vided at three positions, whereby the exhaust nozzle unit
U is unitized. An end of the vane shaft 16b of each nozzle
vane 15 penetrates through and is fixed to an inner end
of a corresponding one of transmission links 54. The
transmission link 54 has an outer end fitted into a corre-
sponding one of engaging recesses 55 equidistantly
formed as many as the number of nozzle vanes 15 on
aninner periphery of the rotary ring 52. Rotary movement
of the vane shaft 16b of one of the nozzle vanes 15 by
the transmission mechanism constituted by the parts
17a,17b,17cand 17d in Fig. 1 causes pivotal movement
of all the nozzle vanes 15 at the same angle through the
transmission links 54 and the rotary ring 52.

[0029] With the disk-shaped rear exhaust introduction
wall 51 being fitted, with the space 19, to the shoulder
50 on the front surface of the turbine housing 1 in Fig. 2,
the exhaust nozzle unit U unitized as shown in Figs. 3a
and 3b is assembled with a flange 13’ of the mounting
member 13 pinched for fastening between the turbine
and bearing housings 1 and 3.

[0030] An operation of the embodiment shown in Fig.
2 is as follows.
[0031] Inthe variable geometry turbocharger shown in

Fig. 2, the sealing piston rings 21 are disposed between
the inner periphery of the extension 39 in the shoulder
50 on the front surface of the turbine housing 1 and the
groove 22 formed on the outer periphery of the rear ex-
haust introduction wall 51 of the exhaust nozzle unit U
unitized as shown in Figs. 3a and 3b, the rear exhaust
introduction wall 51 being fitted to the shoulder 50. In this
state, the flange 13’ of the mounting member 13 is
pinched between the turbine and bearing housings 1 and
3showninFig. 1 and they are integrally fastened together
with the fastening bolt 3a. Thus, the rear exhaust intro-
duction wall 51 is disposed in the shoulder 50 of the tur-
bine housing 1 with the space 19.

[0032] Each of the front and rear exhaust introduction
walls 10 and 51 constituting the exhaust nozzle 9, which
has the disk-shaped simple structure as described
above, is freely deformed only diametrally. Thus, while
a problem may occur in which the rear exhaust introduc-
tion wall 11 with the extension 11’ in Fig. 1 is deformed
to slump down in a non-diametral direction, such defor-
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mation can be suppressed in the structure of Fig. 2 to
preventanirrational force from acting on any of the nozzle
vanes 15. Thus, the nozzle vanes 15 can always ensure
a stable pivotal movement.

[0033] Also, asdescribed above, the sealing device 25
with the sealing piston rings 21 disposed between the
inner periphery of the extension 39 and the groove 22
formed on the outer periphery of the rear exhaust intro-
duction wall 51 prevents the exhaust gas in the scroll
passage 8 from leaking through the space 19 between
the turbine housing 1 and the rear exhaust introduction
wall 51.

[0034] Further, since the sealing device 25is disposed
(on a side adjacent to the scroll passage 8) upstream, in
the direction of the exhaust gas, of the through holes 24
of the rear exhaust introduction wall 51 through which
vane shafts 16b penetrate, a pressure P2 in the space
19 downstream of the sealing device 25 is low and brings
about a state of P1 > P2 with respect to a pressure P1
in the exhaust nozzle 9, so that the exhaust gas in the
exhaust nozzle 9 is liable to flow through the space 19
downstream of the sealing device 25 as indicated by an
arrow B. The difference in pressure as P1 > P2 described
above causes the nozzle vanes 15 to be pressed against
the rear exhaust introduction wall 51 to deform, so that
a clearance between each nozzle vane 15 and the rear
exhaust introduction wall 51 becomes minimum. At this
time, with the provision of the collar 35 covering the
through hole 24 on the fixed portion to the nozzle vane
15 of the vane shaft 16b penetrating through the rear
exhaust introduction wall 51, the pressure of the exhaust
gas in the exhaust nozzle 9 acts on the collar 35 and thus
the collar 35 is pressed against the rear exhaust intro-
ductionwall 51 to block the through hole 24; then, leakage
of exhaust gas indicated by the arrow B is decreased and
the amount of exhaust gas introduced to the turbine im-
peller 4 is increased, thereby enhancing efficiency of the
turbine impeller 4. Note that even if no collar 35 is pro-
vided, the pressure P2 acting on the space 19 of the vane
shaft 16b is lower than that of Fig. 1, and thus the nozzle
vane 15 moves toward the rear exhaust introduction wall
51. However, if the collar 35 is provided as described
above, the nozzle vane 15 moves more reliably to the
rear exhaust introduction wall 51, which is preferable.
[0035] Fig. 4a shows a further embodiment of the in-
vention with a sealing device 25 different from that in Fig.
2. In this sealing device 25, the shoulder 50 of the turbine
housing 1 facing to a vertical surface of the rear exhaust
introduction wall 51 with the space 19 has an inner pe-
riphery 26 which in turn is formed at its outer peripheral
position with a shoulder 27 recessed from the inner pe-
riphery 26 further into the turbine housing 1, a ring-
shaped disk spring seal 28 being arranged between the
shoulder 27 and the rear surface of the rear exhaust in-
troduction wall 51. The shoulder 27 is defined by a facing
surface 27a parallel to the rear exhaust introduction wall
51 (or at a right angle to the axis of the turbine impeller
4) and an annular tapered surface 27b extending with
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decreased diameter from the inner periphery 26 into the
turbine housing 1. Note that the bottom of the shoulder
27 may be not the tapered surface 27b but, for example,
a cylindrical surface having a constant radius about the
axis; even if the bottom of the shoulder 27 is cylindrical,
the disk spring seal 28 can be held. However, as de-
scribed above, when the bottom of the shoulder 27 is the
tapered surface 27b, the disk spring seal 28 can be stably
held and thus the seal effect can be enhanced; moreover,
the disk spring seal 28 can be prevented from moving
and falling off from the shoulder 27 during, for example,
assembling of the variable geometry turbocharger.
[0036] The disk spring seal 28 has a cutout 38 having
a width of the order of 0.2 to 0.8 mm formed by cutting
out a part on its perimeter as indicted by two-dot chain
lines in Fig. 4b. The disk spring seal 28 is bent to the
facing surface 27a and then is bent outward at a position
near an inner peripheral edge 29 to provide a straight
portion 30 abutting on the facing surface 27a; the straight
portion 30 is followed by bent toward the rear exhaust
introduction wall 51 to provide a substantially S-shaped
portion. Provision of such substantially S-shape portion
makes it easy to press-fit the inner peripheral edge 29 of
the disk spring seal 28 to the tapered surface 27b and
makes difficult removal of the press-fitted inner circum-
ferential edge 29 out of the shoulder 27 because of the
shape of the tapered surface 27b. Furthermore, the disk
spring seal 28 has an outer peripheral edge 31 with a tilt
portion 32 tiltingly extending from the straight portion 30
to the rear exhaust introduction wall 51. An outer periph-
ery of the tilt portion 32 forms a curved portion 33 abutting
on the rear exhaust introduction wall 51 and is then
curved in a direction away therefrom. Thus, the disk
spring seal 28 has an approximately frustoconical shape
with the inner and outer peripheral edges 29 and 31 being
axially shifted in position. The disk spring seal 28 in the
frustoconical shape is formed with such an axial height
that the curved portion 33 is pressed against the rear
surface of the rear exhaust introduction wall 51 with a
predetermined force when the inner peripheral edge 29
is fitted to the tapered surface 27b with the straight portion
30 abutting on the facing surface 27a.

[0037] InFig. 4a, the disk spring seal 28 to be fitted to
the tapered surface 27b of the shoulder 27 has the axial
height in the frustoconical shape between the straight
portion 30 and the curved portion 33 higher than a dis-
tance between the facing surface 27a and the rear sur-
face of the rear exhaust introduction wall 51, so that the
straight portion 30 and the curved portion 33 of the outer
peripheral edge 31 of the disk spring seal 28 are pressed
against the facing surface 27a and the rear surface of
the rear exhaust introduction wall 51, respectively, when
the variable geometry turbocharger is assembled. Thus,
the sealing device 25 with the disk spring seal 28 can
preventthe exhaust gas in the scroll passage 8 from leak-
ing through the space 19 between the turbine housing 1
and the rear exhaust introduction wall 51.

[0038] Also in the embodiment in Fig. 4a, each of the
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front and rear exhaust introduction walls 10 and 51 con-
stituting the exhaust nozzle 9, which has the disk-shaped
simple structure, is freely deformed only diametrally.
Thus, deformation in a non-diametral direction is sup-
pressed to prevent an irrational force from acting on any
of the nozzle vanes 15. Thus, the nozzle vanes 15 can
always ensure a stable pivotal movement.

[0039] Fig. 5 shows a still further embodiment similar
to the sealing device 25 shown in Fig. 4a. In this sealing
device 25, the shoulder of the turbine housing 1 facing
to the vertical surface of the rear exhaust introduction
wall 51 with the space 19 has the inner periphery 26
whichin turnis formed atits outer peripheral position with
a shoulder 36 deeper than the shoulder 27 in Fig. 4a, a
ring-shaped disk spring seal 37 being arranged between
the shoulder 36 and the rear surface of the rear exhaust
introduction wall 51. The shoulder 37 is defined by a cut-
ting surface 36a formed facing to the rear exhaust intro-
duction wall 51 and a cylindrical surface 36b parallel to
the axis of the turbine shaft 7.

[0040] The disk spring seal 37 has a cutout 38 having
a width of the order of 0.2 to 0.8 mm formed by cutting
out a part on its perimeter as indicated by two-dot chain
lines in Fig. 4b. As shown in Fig. 5, the inner peripheral
edge 29 is bent in a direction away from the rear exhaust
introduction wall 51 and is fitted movably and closely to
the cylindrical surface 36b. Further, the disk spring seal
has afrustoconical shape with its diameter divergent from
the fitted portion to the rear exhaust introduction wall 51,
with the curved portion 33 formed on the outer peripheral
edge 31 abutting on the rear surface of the rear exhaust
introduction wall 51.

[0041] The disk spring seal 37 placed on and fitted to
the cylindrical surface 36b of the shoulder 36 in Fig. 5
moves along the cylindrical surface 36b by the pressure
of the exhaust gas in the scroll passage 8 (a differentia-
tion in pressure between the scroll passage 8 and the
space 19), so that the curved portion 33 of the outer pe-
ripheral edge 31 is automatically pressed againstthe rear
surface of the rear exhaust introduction wall 51. The disk
spring seal 37 is configured in advance such that, at this
time, its diameter is reduced to cause the cutout portion
38 shown in Fig. 4b to disappear, with opposite ends
defining the same in contact with each other. Also in the
embodiment of Fig. 5, the sealing device 25 with the disk
spring seal 37 can prevent the exhaust gas in the scroll
passage 8 from leaking through the space 19 between
the turbine housing 1 and the rear exhaust introduction
wall 51.

[0042] Also in the embodiment in Fig. 5, each of the
front and rear exhaust introduction walls 10 and 51 con-
stituting the exhaust nozzle 9, which has the disk-shaped
simple structure, is freely deformed only diametrally.
Thus, deformation in a non-diametral direction is sup-
pressed to prevent an irrational force from acting on any
of the nozzle vanes 15. Thus, the nozzle vanes 15 can
always ensure a stable pivotal movement.

[0043] Itis to be understood that the invention is not
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limited to the embodiments mentioned above and, as a
matter of course, can be variously modified within arange
not deviating from the gist of the invention.

Industrial Applicability

[0044] According to a variable geometry turbocharger
of the invention, each of front and rear exhaust introduc-
tion walls is disk-shaped and a turbine housing is formed
with a shoulder to which a disk-shaped rear exhaust in-
troduction wall is fitted with a space. Thus, deformation
of an exhaust nozzle is suppressed to enable a smooth
operation of nozzle vanes.

Reference Signs List

[0045]

1 turbine housing

3 bearing housing

4 turbine impeller

8 scroll passage

9 exhaust nozzle

10 front exhaust introduction wall
11 disk-shaped rear exhaust introduction wall
15 nozzle vane

16a, 16b  vane shaft

19 space

21 sealing piston ring

24 through hole

25 sealing device

28 disk spring seal

50 shoulder

Claims

1. A variable geometry turbocharger with an exhaust
nozzle having nozzle vanes interposed between
front and rear exhaust introduction walls, a space
being between said rear exhaust introduction wall
and a turbine housing, a sealing device being ar-
ranged upstream, in a direction of exhaust gas, of
each through hole provided in said rear exhaust in-
troduction wall for penetration of a vane shaft to pre-
vent exhaust gas in a scroll passage from leaking
through said space to a turbine impeller, wherein
each of said front and rear exhaust introduction walls
is disk-shaped, said turbine housing being formed
with a shoulder to which the disk-shaped rear ex-
haust introduction wall is fitted with said space.

2. The variable geometry turbocharger as claimed in
claim 1, wherein said front and rear exhaust intro-
duction walls are equivalent in linear expansion co-
efficient.

3. The variable geometry turbocharger as claimed in
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claim 1, wherein said sealing device comprises seal-
ing piston rings.

The variable geometry turbocharger as claimed in
claim 1, wherein said sealing device comprises a
disk spring seal.
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