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ABSTRACT

A turbocharger device for an internal combustion engine
includes tWo exhaust gas turbochargers, of Which the tur
bines can be driven by the exhaust gas of the internal
combustion engine and Which the compressors compress
supply air for the internal combustion engine to an increased
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charge pressure. A regulating device for adjustment of the
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supply of exhaust gas to one of the turbines or to both

turbines is provided in the How stream of the exhaust gas.
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In a compact embodiment it is provided that a common

exhaust gas in?oW channel for both turbines is provided on
the turbine housing of one of the exhaust gas turbochargers,
Wherein tWo exhaust channel segments for the exhaust gas
supply of the respective turbines branch off from the exhaust
gas in?oW channel. The regulating device is provided in the
branch of the exhaust gas channel segments from the
exhaust gas in?oW channel on the turbine housing.
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TURBOCHARGER DEVICE FOR AN INTERNAL
COMBUSTION ENGINE

internal combustion engine. The exhaust gas in?oW channel
in this embodiment is located in the area of the mounting
?ange. This embodiment offers the advantage that the entire

BACKGROUND OF THE INVENTION

turbocharger device can be secured to the internal combus

[0001]

1. Field of the Invention

[0002]

The invention concerns a turbocharger device for

tion engine via the mounting ?ange, Whereby the complexity
of the mounting and dismounting of the device is reduced.

an internal combustion engine according to the pre-charac

[0012]

teriZing portion of claim 1.

gas turbochargers of the device are of different siZe and

[0003] 2. Description of the Related Art

designed for different volumetric throughputs, Wherein the

[0004] From DE 31 42 499 A1 a turbocharger device is
knoWn With tWo exhaust turbochargers of different siZe
arranged sequentially, Wherein one of the turbochargers can
be engaged or disengaged via controllable valves. The
control of the valves occurs electronically depending upon

the respective operating condition of the internal combustion
engine, Whereby an optimal ef?ciency can be achieved.

[0005] A comparable turbocharger device is knoWn from
WO 91/18192, Which likeWise shoWs tWo sequentially
arranged exhaust gas turbochargers, hoWever in this case the
turbines of both turbochargers can be bypassed by a Waste
gate With a closeable valve.

In a preferred further development, the tWo exhaust

regulating means in the branch of the tWo channel segments,
each segment respectively associated With one of the tur
bines, can be sWitched in such a manner that at small loads

or, as the case may be, loW engine speeds (RPM), the
channel segment associated With the larger exhaust gas
turbocharger is blocked, in comparison to Which at high
loads or, as the case may be, high RPM, this channel
segment is opened. The tWo turbochargers are in this manner
optimally matched to each other, in that at loWer RPM the

smaller turbocharger With loWer inertia and lag and better
responsiveness is driven, and at higher RPM in comparison
the larger turbocharger preferably comes into employment,
and provides a higher load capacity. Both chargers taken

[0006] This type of turbocharger device conventionally

together, and matched to each other in this manner, make it

requires a comparatively large installation space, Which is
often not available, particularly in small vehicles.

possible to provide a high air throughput and an approxi
mately constant torque.

SUMMARY OF THE INVENTION

[0013] Finally, it can be useful to integrate into an
exchangeable module the tWo air supply channels, Which are
provided on the one hand betWeen the compressor output of

[0007] The invention is thus concerned With the task of
providing a turbocharger device With compact construction.

[0008] This problem is inventively solved by a turbo
charger device With the characteristics of patent claim 1.
[0009]

In accordance With the inventive improvement, a

common exhaust gas in?oW channel is provided on the

turbocharger housing, via Which the exhaust gas of the
internal combustion engine can be supplied to both turbines
in the turbine housing. From the exhaust gas in?oW channel,
tWo channel segments branch out, via Which the exhaust gas
is supplied to each of the turbines respectively. Further, a
regulator means is provided, Which is situated in the branch
point of the exhaust gas channel section of the exhaust gas

supply channel. Using the controllable regulating means, the
exhaust gas in?oW to at least one of the turbines can be

adjusted. The exhaust gas in?oW channel, Which integrates
both channel segments branching out from the exhaust gas

a ?rst compressor and the compressor input of a second
compressor, and on the other hand, on the compressor output

of the second compressor. This module is advantageously
constructed to be independent of the turbine housing, but,
hoWever, at the same time forms a part of the turbocharger
device. The exchangeability of the module has the advan
tage, that the versatility of the device is increased in par
ticular With respect to the adaptation or ?tting to various siZe
relationships. Further, the adaptability can be increased in
the manner that the compressor output of the ?rst compres
sor and the compressor input of the second compressor lie on

parallel planes; hereby, a further simpli?cation of the assem
bly and disassembly of the module on the turbocharger
device is made possible.
[0014] It can be advantageous to provide a connecting
channel betWeen the tWo air supply channels, in Which a

in?oW channel, as Well as the regulating device are inte
grated in the turbine housing, Whereby on the one hand a

bypass valve (butter?y valve) is provided. Using the con

particularly space-saving arrangement can be realiZed, and

necting channel and the bypass valve a part of the fresh air

on the other hand, the device achieves a modular character,

?oW can be directed to bypass the second compressor,

Whereby it is possible to construct the in?oW channel, the

Whereby a further degree of freedom for the adjustability of
the turbocharger device results, Which is advantageous in
particular for small volume (displacement) motors, for
example for passenger carrying automobiles. The modular
design of the air supply channels assembled into a single
construction unit or component makes it possible to provide

channel sections, and the regulator means as a single

exchangeable unit.
[0010]

The turbine housing, in Which the in?oW channel

of the tWo channel segments and the regulating means is
provided, can either be a part of only one exhaust gas
turbocharger or hoWever could be a part of a common

housing for both exhaust gas turbochargers.

[0011] According to a preferred further developed
embodiment it is envisioned that the turbine housing
includes a mounting ?ange, via Which the turbocharger
device can be rigidly secured to the exhaust gas outlet of the

the module With and Without connecting channel, or as the
case may be, to provide suitable modules Which can be
exchanged With each other, or hoWever to equip a module
Without connecting channel With such, or as the case may be,
to remove the connecting channel from a module of this

type. Modules Without connecting channels are particularly

employable in utility vehicles.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Further developments and advantageous embodi
ments can be seen in the further claims, the description of the

?gures, and the ?gures themselves. There is shoWn:
[0016]

FIG. 1 a perspective vieW of an inventive turbo

charger device,
[0017]

FIG. 2 a top vieW of the device,

[0018]

FIG. 3 a front vieW of the device,

[0019]

FIG. 4 a back vieW,

[0020]

FIG. 5 a ?rst side vieW,

[0021]

FIG. 6 a second side vieW.
DETAILED DESCRIPTION OF THE
INVENTION

[0025]

In a useful embodiment, at least the exhaust gas

?oW through the channel segment 13, Which leads to the
turbine 6 of the larger exhaust gas turbocharger 2, is adjust
able With precision via the regulating means 15.
[0026]

The turbine housing 10 further includes a valve

housing 16, in Which the regulating means 15, preferably
constructed as an adjusting valve, is received. The valve
housing 16 is closed by a removable connecting cover or lid
17, Which on the one hand is connected in a ?ange-like
manner With the channel segment 13 for the supply of the
exhaust gas to the larger exhaust gas turbocharger 2 and on
the other hand is connected With a by-pass channel 18,
Which connects the output of the smaller turbine 7 With the

input of the larger turbine 6.
[0027] In the folloWing the How path of the exhaust gas
through the turbocharger device 1 is described. The exhaust
gas from the internal combustion engine ?oWs in the direc

[0022] In the exemplary embodiment shoWn in FIGS. 1-6,

tion of the arroW 19a through the in?oW opening at the
mounting ?ange 11 into the exhaust gas in?oW channel 12.

the same reference numbers refer to the same elements.

Depending upon the design and the position of the regulat

[0023] The turbocharger device 1 for an internal combus
tion engine shoWn in FIGS. 1-6 is comprised of tWo exhaust
gas turbochargers 2, 3 of different dimensions, Which are
coupled to each other via diverse air and exhaust gas
connecting channels. The tWo exhaust gas turbochargers 2,
3 have parallel axis 4, 5. The tWo exhaust gas turbochargers
2, 3 respectively include one turbine 6, 7 drivable by the
exhaust gas of the internal combustion engine as Well as one

ing means 15 in the in?oW channel 12 the exhaust gas is
either directed in the direction of the arroW 19b, 19c through
the channel segment 13, via Which the exhaust gas is
supplied to the large turbine 6, or in the arroW direction 19d,

196 through the channel segment 14, via Which the exhaust
gas can be supplied to the small turbine 7. In the latter case,

the exhaust gas, after ?oWing through the small turbine 7 in
the direction of the arroW 19f, is conveyed through the
bypass channel 18 to the large turbine 6.

compressor 8, 9 driven by the associated rotating turbines,
Which draW in fresh air and compress this to a higher boost
pressure.

[0024] The turbine 7 of the smaller exhaust gas turbo
charger 3, Which is characteriZed by a smaller volumetric
throughput and a smaller output capacity, at the same time
hoWever exhibits a smaller inertia lag and thereby makes

possible already at loW engine RPM a signi?cant charge air
pressure increase, has at its turbine housing 10 a mounting

?ange 11 for connecting the turbocharger device 1 With the
internal combustion engine. The mounting ?ange 11 is
provided With an in?oW opening of an exhaust gas in?oW

channel 12, Wherein the connecting ?ange 11 is connected to
the internal combustion engine in the manner, that the
exhaust gas output of the internal combustion engine can
communicate With the exhaust gas in?oW channel 12. Fur

[0028] At loWer loads or, as the case may be, loWer RPM,
the regulating means 15 is preferably adjusted in such a
manner that the exhaust gas ?oWs in the direction of the

arroW 19a, 19d, 19e, 19f ?rst into the small turbine 7 and

subsequently into the sequentially connected large turbine 6.
In this exhaust gas ?oW, the comparatively smaller exhaust
gas pressure is suf?cient for accelerating the smaller turbine
7; the remaining residual energy of the exhaust gas can be
used to cause the turbine 6 of the larger exhaust gas
turbocharger 2 to revolve. At higher loads or, as the case may

be, higher RPM, the regulating means 15 is preferably
adjusted in such manner that the exhaust gas ?oWs in the
direction of the arroW 19a, 19b, 19c through the in?oW
channel 12 and the channel segment 13 With bypassing of
the small turbine 7 and ?oWing immediately to the large
turbine 6.

ther, a ?rst exhaust gas channel segment 13 as Well as a

second exhaust gas channel segment 14 is provided at the
turbine housing 10 of the smaller exhaust gas turbocharger
3, Whereby both channel segments 13, 14 are connected With
the exhaust gas in?oW channel 12, Which branch off from the

mounting ?ange 11. The ?rst exhaust gas channel segment
13 leads from the in?oW channel 12 immediately to the

turbine 6 of the larger exhaust gas turbocharger 2, the second
exhaust gas channel segment 14 leads immediately from the
in?oW channel 12 to the turbine 7 of the smaller exhaust gas
turbocharger 3. In the area of the branching from the in?oW
channel 12 to the tWo channel segments 13, 14 a regulating

means 15 is provided, covered over by the mounting ?ange
11, Which is designed to be adjustably controlled and via

[0029] According to a further embodiment, the regulating
means can be constructed in such a manner that this, at
higher loads, or as the case may be RPM, can assume a

position in Which the exhaust gas is directed via the channel
segment 13 directly to the larger turbine 6 as Well as via the
channel segment 14 directly to the smaller turbine 7. This
embodiment has the advantage that the smaller turbine 7 is
permanently maintained in rotation and can contribute a

supplemental compressing of the charged air.
[0030] After ?oWing through of the larger turbine 6, the
exhaust gas is directed out of this in the direction of arroW
19g and continues to a catalytic converter.

Which the exhaust gas ?oW through at least one of the

[0031]

channel segments 13, 14 is precisely adjustable. The regu

compressed through the compressors 8, 9 of the larger

lating means is constructed for example as an adjustable

exhaust gas turbocharger 2 or, as the case may be, smaller
exhaust gas turbocharger 3 occurs as folloWs: in the direc

valve or throttle valve.

The air supply of the fresh air draWn in and
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tion of arrow 20a environmental air is directed to the larger

compressor 8, from this the pre-compressed air is directed in
the direction of arroW 20b, 20c through a ?rst supply
channel betWeen the compressor output of larger compressor
8 and the compressor input of the smaller compressor 9 and
so is directed to the latter, is compressed by the latter to the
charge pressure, and via a further air supply channel 22 With
a segment 22a close to the compressor, lying immediately at
the compressor output, and a segment 22b distanced from
compressor, is directed in the direction of arroW 20d, 20e,
20f to the inlet of the internal combustion engine.

[0032] It can be useful to provide a bypass channel 23, via
Which the ?rst air supply channel 21 and the second air
supply channel 22 can be connected, Wherein in the bypass
channel 23 an adjustable bypass valve for Widening and
restricting the throughput cross section of the bypass chan
nel is provided. If the bypass channel 23 is opened, then the

that the regulating device (15) is provided in the branch of
the channel segments (13, 14) from the exhaust gas
in?oW channel (12) on the turbine housing (10).
2. Turbocharger device according to claim 1, thereby
characteriZed, that the turbine housing (10) includes a con
necting ?ange (11) for connecting to an exhaust gas outlet of
the internal combustion engine, Wherein the exhaust gas
in?oW channel (12) is provided in the area of the connecting

?ange (11).
3. Turbocharger device according to one of claims 1 or 2,

thereby characteriZed, that the tWo exhaust gas turbocharg

ers (2, 3) exhibit parallel axes (4, 5).
4. Turbocharger device according to one of claims 1

through 3, thereby characteriZed, that the tWo exhaust gas
turbochargers (2, 3) are different in siZe.
5. Turbocharger device according to claim 4, thereby
characteriZed, that the regulating means (15) is adjustable in

air compressed in the larger compressor 8 ?oWs immediately

such a manner, that at loW-loads or, as the case may be, loW

out of the compressor 8 via the bypass channel 23 into the
latter segment 22b of the second air supply channel 22 and
is via this immediately introduced into the internal combus
tion engine as charged air.

rate of rotation, the channel segment (13) associated With the

[0033] The connecting ?ange 11 With the exhaust gas

turbocharger (2) is open.

in?oW channel 12 as Well as the regulating means 15

preferably forms a pre-assembled unitary construction com
ponent, Which is part of the turbine housing 10 or, as the case
may be, is to be connected to the turbine housing 10. Besides
this, it can be advantageous to construct the valve housing
16 inclusive of the connecting lid 17 and in certain cases the
tWo channel segments 13 and 14 as a single construction
component or unit, Which particularly preferably forms a
common construction component together With the system

comprised of mounting ?ange 11, in?oW channel 12, and
regulating means 15. As can be seen particularly in FIG. 5,

the connecting lid 17 With the channel segment 13 and the
bypass channel 18 lies in a plane 24 With the valve housing
16.

[0034] Beyond this, FIG. 6 shoWs that the connections of
the air supply channels 21 and 22 on the compressors 8 or
as the case may be 9 lie in parallel set-off planes 25 and 26.

larger exhaust gas turbocharger (2) is blocked, and at high
loads or, as the case may be, high rate of rotation, the

channel segment (13) associated With the larger exhaust gas
6. Turbocharger device according to claim 4 or 5, thereby
characteriZed, that the exhaust in?oW channel (12), the tWo

exhaust gas channel segments (13, 14), and the regulating
means (15) are integrated in the turbine housing (10) of the
smaller exhaust gas turbocharger
7. Turbocharger device according to one of claims 1

through 6, thereby characterized, that a by-pass channel (23)
With by-pass valve is provided betWeen a ?rst air supply
channel (21) betWeen the compressor output of the ?rst
compressor (8) and the compressor input of the second
compressor (9) and a second air supply channel (22) at the
compressor output of the second compressor
8. Turbocharger device according to one of claims 1

through 7, thereby characteriZed, that the tWo air supply
channels (21, 22) betWeen the compressor output of the ?rst
compressor (8) and the compressor input of the second
compressor (9) or, as the case may be, at the compressor

output of the second compressor (9), form a replaceable
module.
9. Turbocharger device according to one of claims 1

1. Turbocharger device for an internal combustion engine,
With tWo exhaust gas turbochargers, of Which the turbines
are drivable by the exhaust gas from the internal combustion
engine and of Which the compressors compress charge gas
for the internal combustion engine to a higher charge pres
sure, With a regulator device provided in the ?oW path of the
exhaust gas for adjusting the supply of exhaust gas to one of
the turbines or to both turbines, thereby characteriZed,

through 9, thereby characteriZed, that a connecting channel
betWeen the tWo air supply channels (21, 22) is located

that on the turbine housing (10) of an exhaust gas turbo
charger (2, 3), a common exhaust gas in?oW channel

betWeen the compressor output of the ?rst compressor (8)
and the compressor input of the second compressor (9) or, as

(12) for both turbines (6, 7) is provided, Wherein from

the case may be, at the compressor output of the second
compressor

the exhaust gas in?oW channel (12) tWo exhaust gas

channel segments (13, 14) branch off for supplying
exhaust gas to each turbine (6, 7),

through 8, thereby characteriZed, that the compressor output
of the ?rst compressor (8) and the compressor input of the

second compressor (9) lie on parallel planes (24, 25, 26).
10. Turbocharger device according to one of claims 1

