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ABSTRACT OF THE DISCLOSURE

A connector is provided for jolning two upstream exhaust
pipes with a downstream exhaust pipe and for substantially
of fsetting any difference in length that may exist in the upstream
exhaust pipes. The connector includes first and second external
shells that are secured on opposite respective sides of an internal
divider plate. The external shells and internal plates cooperate
to define unequal travel lengths within the connector to offset the
unequal travel lengths of the upstream exhaust pipes leading to the
connector. The two separate exhaust flows with travel 1lengths
equalized by the connector converge with one another into a chamber
defined by the connector, and exit from the connector through an
outlet. Expansion of the converging exhaust gas streams into the
chamber contributes to acoustical tuning of the exhaust systemn.
The equal lengths of the respective exhaust gas streams also

facilitates acoustical tuning performed by a downstream muffler.
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o, BACKGROUND OF THE INVENTION

1. Field of the Invention. The subject invention 1is

directed to a stamp formed connector for joining at least Two

conventional upstream exhaust pipes to at least one conventional

downstream exhaust pipe.

2. Description of the Prior Art. The typical prior art

exhaust system includes at least one manifold for collecting
exhaust gas produced by the cylinders of an internal combustion
engine. A pipe delivers the exhaust gas from the manifold to a
catalytic converter where certain objectionable pollutants are
converted into a less objectionable form. Another pipe extends
from the catalytic converter to a muffler which attenuates noise
associated with the flowing exhaust gas. At least one tall pipe
then extends from the muffler to a location on the vehicle where
the exhaust gases can be safely emitted.

The exhaust system becomes very hot, and must be routed

to ensure sufficient clearance from parts of the vehicle that could
be damaged by heat. This exhaust system routing also must pass
through locations that are sufficiently large to accommodate the
catalytic conver‘ter and the muffler. These controls on the

location of exhaust system generally result in a very circuitous

alignment.

Exhaust system routing is particularly complex for V-
engines, such as V-8’s or V-6’s. The cylinders of a V-engine are
disposed in two angularly aligned planes and emit exhaust gases
from opposite respective sides of the engine. As a result, two
separate exhaust pipes must extend from the spaced apart manifolds
of the V-engine. Some vehicles with V-engines include entirely
separate exhaust systems, with separate catalytic converters,

separate mufflers and separate tail pilpes. However, these systems

~are costly, and can further complicate the efforts to locate the

respective catalytic converters and mufflers. As a result, most
vehicles with V-engines have the respective exhaust pipes converge
and join at a 1location upstream from the catalytic converter.
Thus, the exhaust gas streams from each of the two manifolds on the

V-engine typically communicate with a single catalytic converter
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and . single muffler.

Noise produced by an internal combustion engine 1is

actually a series of repeating noilses corresponding respectively to
the sequential controlled explosions taking place in the cylinders
of the engine. Engineers examine the loudness and frequency of
noise resulting from these explosions, and design an appropriate
array of tubes and chambers in a muffler for attenuating the
observed noise. The task of designing a muffler is made more

difficult if the noise from the respective explosions does not

define a uniform and repetitive pattern approaching the muffler.

partly overlap sound waves from a subsequent explosion. The
additive effect of these overlapping noise patterns can complicate
the acoustical tuning oféhe exhaust system.

Most properly timed engines will produce uniform firing

of the cylinders, and hence have the potential to direct a uniform
series of noise patterns to the muffler for attenuation. However,

Vv-engines with a single muffler often have different exhaust gas

travel lengths between the respective manifolds and the muffler.
If possible, engineers will try to route the exhaust pipes for a V-
engine to achieve substantially equal 1lengths between the
respective manifolds and the point where the exhaust pipes
converge. Although this objective is desirable, it is difficult to
achieve. In particular, the typical engine compartment 1is
extremely crowded, and englneers have few options for re-routing
pipes to achieve the equal lengths. Additionally, the few options
that.may'permit.substantially'equal lengths of pipes extending from
the manifolds may bring the upstream and downstream exhaust pipes
together at angles that are difficult or impossible to miter and
weld properly. The complex mitering and welding to join the
upstream and downstream exhaust pipes into a Y-shape 1is a time
consuming procedure that 1s not well suited to a high degree of
automation.

In the recent past, stamp formed connectors have been

used to join two upstream exhaust pipes to a single downstream

2129578



10

20

30

2129578

exhaust pipe. For example, U.S. Patent No. 5,134,852 shows a
pair of opposed stamped plates that are formed to define a

first inlet, an outlet linearly aligned to the first inlet and

a second inlet angularly aligned to both the first inlet and
the outlet. The stamp formed connector shown in U.S. Patent
No. 5,134,852 avoids the need to miter and weld the pipes.

However, the required linear alignment of the outlet pipe to

one of the 1inlets would 1limit the options availilable for

achieving equal lengths between the manifolds and the location
at which the upstream exhaust pilipes converge.

A very desirable stamp formed connector for
achieving equal length exhaust pipes 1s shown i1in U.S. Patent
No. 5,327,722 which is assigned to the assignee of the subject

invention. The connector shown in U.S. Patent No. 5,327,722

consists of two plates that are stamp formed with channels

disposed for defining exhaust passages between the plates.

The passages include a pair of 1inlet passages and an outlet

-

passage which converge at a selected location between the

plates of the connector. The passages are curved to achieve
a selected routing of the exhaust system components and to
substantially equalize the travel length for exhaust gases
travelling toward a muffler. By achieving these equal travel
lengths, the noise pulses from the engine will arrive at the
muffler uniformly and predictably. Thus, acoustical tuning of
the muffler downstream from the connector i1s facilitated.
Although the connector shown in U.S. Patent No.
5,327,722 1is extremely effective, there are still situations
where it 1is difficult to compensate for differential pipe
lengths between the manifolds and the point of convergence
within the connector. 1In particular, the range of options for
forming curved passages within the connector are limited by
the space available for the connector and the amount of metal
deformation that can take place within that space. These
options may not be sufficient to offset the differences in
exhaust gas travel lengths upstream of the connector.
Connectors also can complicate acoustical turning

and
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design. In particular it is difficult to predict the exact
acoustical effect of the converging exhaust flows, or to determine
the precise 1ocation for the convergence to take place. A
significant amount of trial and error is required to achieve the
best system design. However trial and error can be time consuming
with both the prior art miter-and-weld connectors and the prior art
two~piece stamp formed connector.

In view of the above, it is an object of the subject
invention to provide a connector with an enhanced abilility to
achieve equal lengths for exhaust pipes.

Another object of the subject invention is to provide a
stamp formed connector that avoids excessive deformation of the
sheet material from which the connector is formed.

An additional object of the subject invention 1is to
provide a stamp formed connector that enables inlet and outlet

pipes to be placed in very close proximity to one another.

Still another object of the subject invention 1s to

provide a stamp formed connector that enables optimum alignment of

pipes leading to and from the connector.
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SUMMARY OF THE INVENTION

The subject invention 1is directed to a stamp formed
connector for joining at least two upstream exhaust pipes to at
least one downstream exhaust pipe. The connector is particularly

effective for achieving equal flow lengths in an exhaust systen.

The connector of the subject invention includes a formed
internal divider plate disposed between and securely connected to
first and second formed external shells. Peripheral regions of the
internal divider plate and the external shells are formed to define
at least first and second inlets to the connector and at least one
outlet from the connector. The first and second 1inlets are
connectable to first and second upstream exhaust pipes, and are
formed to permit exhaust flow into first and second flow paths

defined within the connector. At least one of the flow paths 1is
defined between the second external shell and the internal divider
plate. A convergence chamber is defined between the first external

shell and the internal divider plate and communicates with the

first and second flow paths. The internal divider plate may be

formed with at least one convergence aperture to permit convergence
of exhaust gas that is flowing from the first and second flow paths

to the convergence chamber, The outlet from the connector 1is

connectable to a downstream exhaust pipe and receives exhaust gas

from the convergence chamber between.

The location of the convergence aperture and the relative

formed configurations of the 1internal divider plate and the

external shells may be selected to achieve unequal flow lengths
between the convergence aperture and the respective first and

second inlets. The inequality in these respective flow lengths may
be selected to offset the 1inequality in the flow lengths in the

first and second upstream exhaust pipes. These unequal flow

lengths within the connector can be achieved by the dimensions and

confilgurations of channels and chambers stamp formed into the

external shells and the internal divider plate. Additionally, the
location and size of the convergence aperture are factors in

determining the differences in the first and second inlet flow

2129578
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lengths within the connector. Engineers can readily fine tune the

acoustical performance of the exhaust system by testing connectors
with convergence apertures having different s1zes, shapes and
locations. This fine tuning can be carried out without changing

the bends of the respective pipes and without altering the overall

stamped formation of the connector.

In some 1nstances, acoustical tuning may be enhanced by

providing a controlled amount of exhaust gas cross-flow and

expansion prior to the point of convergence between the respective

first and second flows. This cross-flow upstream of the point of

convergence can be provided by forming perforations, apertures or

louvers through the internal divider plate at locations between the

point of convergence and one of the inlets or the outlets.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1is a schematic view of the connector of the
subject invention disposed in proximity to a vehicular engine.
FIG. 2 is a top plan view of the connector.

FIG. 3 is a top plan view of the connector with the first

external shell shown partly in section.

FIG. 4 is a top plan view of the connector with the first

external shell and the internal divider plate shown partly 1in

section.

FIG. 5 is a front elevational view of the connector.

FIG. 6 is a cross-sectlonal view taken along line 6-6 in
FIG. 2.

FIG. 7 is a cross-sectional view taken along line 7-7 in
FIG. 3.

FIG. 8 is a cross-sectional view taken along line 8-8 in
FIG. 3.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

A Conneétor in accordance with the subject invention is
identified generally by the numeral 10 1in FIGS. 1-6. As shown
schematically in FIG. 1, the connector 10 1s part of an exhaust
system 12 which attenuates noise associated with exhaust gas
produced by combustion 1n an engine 14. The engine 14 1s a V-
engine with a first plurality of cylinders disposed in one plane
and a second plurality of cylinders disposed 1n a second plane.
Exhaust gas produced by the first plurality of cylinders 1is
collected in a first manifold 16, and exhaust gases produced 1in the
second plurality of cylinders is collected in a second manifold 18.

First and second upstream exhaust pipes 22 and 24 extend

respectively from the first and second manifolds 16 and 18 to the

connector 10. The two separate flows of exhaust gas flowing

through the first and second upstream exhaust pipes 22 and 24

converge in the connector 10 and are directed through a single
downstream exhaust pipe 26 toward a catalytic converter and muffler
(not shown).

As illustrated schematically in FIG. 1, the connector 10
is non-symmetrically disposed with respect to the V-engine 14.
This non-symmetrical disposition is common, and typically 1is
dictated by available space in or near the engine compartment or on
the underside of the vehilcle. For example, a transmission and
drive shaft may prevent the upstream exhaust pipes from converging
at a symmetrical position directly behind the engine. 1In other
situation‘s, the V-engine may be transversely aligned, and the
exhaust pipe that extends from the forwardly disposed manifold

typically will travel a greater distance than the exhaust pipe

extending from the rearwardly disposed manifold.

Exhaust gas noise is defined by a plurality of discrete
pulses corresponding respectively to the firings of the cylinders.
Attenuation of the exhaust gas nolse can be carried out most
efficiently if the respective pulses arrive at the muffler
sequentially. However, uneqgual travel lengths for exhaust gas

flowing from two separate banks of cylinders can result 1in some
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noise pulses from one bank of cylinders overlapping and adding to
noise pulses generated by the other bank of cylinders. These
combined noise patterns may not be adequately attenuated by the
muffler. As shown in FIG.1l, the non-symmetrical alignment of the
exhaust system 12 results in the first upstream exhaust pipe 22
being longer than the second upstream exhaust pilpe 24. As a
result, the exhaust system 12 has the potential for generating
overlapping and additive noise pulses. This potential design
problem is avoided by the connector 10 as explained and
illustrated further herein.

With reference to FIGS. 2-8, the connector 10 1ncludes
first and second external shells 32 and 34 and an internal divider
plate 36, all of which are stamp formed from metallic sheet
material to define an array ot channels and chambers that
accommodate the flowing exhaust gas. The first external shell 32
is formed to include a peripheral flange 38 and a convergence
chamber 40 extending away from the peripheral flange 38, as shown
most clearly in FIG. 2. The peripheral flange 38 and the
convergence chamber 40 are characterized by first and second semi -
cylindrical inlet nipples 42 and 44 and an outlet nipple 46 which
will mate respectively to the first and second upstream exhaust
pipes 22 and 24 and the downstream exhaust pipe 26. The
convergence chamber 40 defined by the first external shell 32 also
is characterized by an array of reinforcing grooves 48 which

extend entirely across the external shell 32 for prevent ing

vibration related noise.

The second external shell 34, as shown in FIGS. 4 and 5
has a periphery 50 dimensioned and configured to register with the
peripheral flange 38 of the first external shell 32. Peripheral
regions 50 of the second external shell 34 are further
characterized by first and second generally semi-cylindrical 1nlet
nipples 52 and 54 and a generally semi-cylindrical outlet nipple
56 which are disposed and dimensioned to generally register with
the inlet nipples 42 and 44 and the outlet nipple 46 of the first

external shell 32. A first inlet channel 58 extends a short
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distance inwardly from the first inlet nipple 52. A much longer
second inlet channel 60 communicates with the second inlet nipple
4. The second inlet channel 60 extends entirely along one side

of the second external shell 34, undergoes a substantially 135°

t2

change in direction, and then continues toward the first inlet

channel 58. However, the first and second inlet channel 58 and

60 formed 1in the second external shell 34 do not meet.

The internal divider plate 36, as shown in FIG. 3, has

an outer periphery dimensioned and configured to register with

10 the respective peripheries 38 and 50 of the first and second
oxternal shells 32 and 34. The internal divider plate 36 1s
characterized by a first generally semi-cylindrical inlet nipple
62 a second generally semi-cylindrical inlet nipple 64 and a
generally semi-cylindrical outlet nipple 66. The first inlet

| 5 nipple 62 of the internal divider plate 36 is formed to nest with
rhe first inlet nipple 52 of the second external shell 34 and to
project oppositely from the fist inlet nipple 42 of the first
external shell 32. An inlet channel 68 extends from the first
inlet nipple 62 and is formed to nest with the first 1inlet

20) channel 58 of the second external shell 34. As shown in FIGS. 3

and 7, the inlet channel 68 rerminates at a cut 70 through the

internal divider plate 36 at a location registered with the first

inlet channel 58 of the second external shell 34. As will be

explained further below, a tuning or Helmholtz tube 1s

I~
A

effectively defined between the cut 70 and the closed end of the
first inlet channel 58 of the second external shell 34. The
location of the cut 70 defines the length "L" of the tuning tube,
and hence partly determines the frequency of noise that will be
attenuated. In other embodiments, no cut 70 is provided, and the
30 inlet channel 68 of the internal divider plate 36 will be formed

to nest with substantially the entire first inlet channel 58 of

the second external shell 34. In still other embodiments, the

minate at a cut out. With rhis latter embodiment, a first inlet

(2
rAN

rube is defined between trhe inlet channel 68 of the internal

10
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divider plate 36 and the first inlet channel 58 of the second

external shell 34, and the length of this first inlet tube is

defined by the location of the cut out in the internal divider
plate 36.

5 The second inlet nipple 64 of the internal divider plate
36 is formed to nest with the second inlet nipple 44 of the first
external shell 32 and to project in an opposite direction from the
second inlet nipple %54 of the second external shell 34. Thus, 1n
the illustrated embodiment, the first and second inlet nipples 62

| O and 64 of the internal divider plate 36 project in opposite
directions from adjacent planar portions of the internal divider
plate 36.

The outlet nipple 66 of the internal divider plate 36 1is
formed to nest with the outlet nipple 56 of the second external

I shell 34 and to project oppositely from the outlet nipple 46 of
the first external shell 32. A dividing wall 74 extends between
the second inlet nipple 64 of the internal divider plate 36 and
the outlet nipple 66 thereof, as shown in FIG 3 and 6.

The internal divider plate 36 is further characterized
20 by a convergence cut-out 76 disposed to register with a selected
location on the second inlet channel 60 of the second external
shell.
The internal divider plate 36 also is characterized by
reinforcing embossments 78, and may optionally be provided with

apertures 80 at locations that will register with the second inlet

|
7

channel 60 of the second external shell 34.

The connector 10 is assembled by securely attaching the
first and second external shells 32 and 34 to opposite respective
sides of the internal divider plate 36. The attachment preferably

30 is achieved by laser welding around the periphery of the respective
registered components. However, other welding techniques may be
employed or the parts may be mechanically held in secure engagement
by crimping, or the like. In their connected disposition, the first
inlet nipple 62 and the outlet nipple 66 of the internal divider

plate 36 will nest with the first inlet nipple 52 and the

94)
W

11
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outlet nipple 56 of the second external shell 34, but will extend
in opposite directions from the respective first inlet nipple 42
and the outlet nipple 46 of the second external shell 34 to define
a first inlet 82 and an outlet 86 on the connector 10. The second
inlet nipple 64 of the internal divider plate 36, however, will

nest with the second inlet nipple 44 of the first external shell

32, and will be in opposed relationship to the second inlet nipple
54 of the second external shell 34 to define a second inlet 84.

Exhaust gas flowing from the first upstream exhaust pipe
22 and entering the connector 10 through the first inlet 82 will
flow directly into the convergence chamber 40. A narrow range of
noise frequency will be attenuated by the tuning tube defined
between the first inlet channel 58 of the second external shell 34
and registered portions of the internal divider plate 36 adjacent
cut 70, as shown 1in FIG. 7. As shown 1in FIG. 7, exhaust gas
entering the first inlet 82 will flow only a short distance within

the conhnector 10 before entering the convergence chamber 40 defined
by the first external shell 32.

Exhaust gas flowing from the second upstream exhaust pipe

24 will enter the second inlet 84 of the connector 10. Although

the second inlet 84 is close to the outlet 86, the dividing wall 74
of the internal divider plate 36 will prevent any cross-flow
between the second inlet 84 and the outlet 86 at this location.

Rather, exhaust gas entering the second 1inlet 84 will continue

through the tube defined by the second inlet channel 60 of the

second external shell 34 and opposed portions of the 1internal

divider plate 36. This flow of exhaust gas will continue through

the 135° change of direction in the second inlet channel 60 and

will enter the convergence chamber 40 of the first external shell
32 through the convergence cut-out 76 in the internal divider plate
36 as shown 1n FIG. 8. Thus, the connector 10 defines a
substantially greater travel length for gas entering the second
inlet 84 than for gas entering the first inlet 82. This greater

travel length preferably is selected to substantially offset the

differences in the lengths of the first and second upstream exhaust

12
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pipes 22 and 24 respectively. The two streams of exhaust gas will
converge within the convergence chamber 40 at a location 1in

proximity to the first inlet 82 and the convergence cut-out 76, as
shown in FIG. 8. The converging exhaust gases will then be

permitted to expand in the convergency chamber 40 and will flow

toward the outlet 86 of the connector 10. As shown most clearly in

FIG. 6, the flow of exhaust gas through outlet 86 is separated from
the flow of exhaust gas into inlet 84 only by the dividing wall 74.

In addition to the acoustical benefits achieved by equal
length exhaust flow paths, the expansion of exhaust gas into the
convergence chamber 40 and the provision of a tuning table also
contribute to noise attenuation. The specific acoustical tuning
effects can be altered by varying the volume of chamber 40 or the

length "L" of the tuning tube consistent with the space

avalilability on the vehicle.

Acoustical tuning can further be altered by varying the
internal divider plate 36. For example, the convergence cut-out 76
can be changed in size or selectively moved to other locations
registered with the second inlet channel 60 of the .second external
shell 34. This option can be useful for fine tuning the acoustical
performance of the exhaust system 12 or for accommodating different
models of related engine systems where the upstream exhaust pipe
routing on one model may be slightly different from that on another

model. Additionally, in some systems apertures 80 or functionally
comparable louvers or slots may provide some acoustically
beneficial cross-flow of exhaust gas without negating the objective
of achieving substantially equal lengths of exhaust gas flow to the
point of convergence.

As shown most clearly in FIG. 5, the attached peripheral
regions of the first and second external shells 32 and 34 and the
internal divider plate 36 lie in two planes. The planes intersect
along a line 90 as shown in FIGS. 2-4. The first inlet 82 and the

connector 10, such that the longitudinal axis of the first upstream

exhaust pipe 22 lie within a first planar portion 92. The second

inlet 84 and the outlet 86 lie in a second planar portion 94 of

13
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the connector 10. The longitudinal axes of the second upstream

exhaust pipe 24 and the downstream exhauSt plpe 26 are co=-planar

with the second planar portion 94. This non-planar configuration

of the connector 10 enables the inlets 82 and 84 and the outlet 86
of the conhector 10 to conform to the optimal alignment of the

respective upstream and downstream exhaust pipes 22-26 and to

conform to the available space on the underside of the vehicle.

Entirely planar connectors, on the other hand, generally would
require further bends in the exhaust pipes to accommodate the

planar configuration of the connector.

While the invention has been described with respect to a
preferred embodiment, 1t is apparent that various changes can be
made without departing from the scope of the invention as defined

by the appended claims.

/7
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~PHE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE

PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:- 2, '2q/ 5 ] 6

1. A connector for connecting first and second upstream
exhaust pipes of unequal lengths to a downstream exhaust pipe, said
connector comprising: an internal divider plate having opposed
first and second surfaces; a first external shell secured to sald
first surface of said internal divider plate and formed to define
a chamber between said first external shell and said internal
divider plate; a second external shell secured to said second
surface of said internal divider plate; at least one of said
internal divider plate and said first external shell being formed
to define an outlet from said chamber for connecting said chamber
to said downstream exhaust pipe; said external shells and said
internal divider plate _being formed to define first and second
inlets for connection respectively to said first and second
upstream exhaust pipes; first and second gas flow means defined
adjacent said internal divider plate for providing communication
between said first and second inlets respectively and said chamber;
said first and second gas flow means defining unequal lengths that
substantially offset the unegqual lengths of said first and second
upstream exhaust~pipes.

2. A connector as in claim 1, comprising at least one
channel formed in said second external shell, said channel and
portions of said internal divider plate opposed thereto defining at
least one of said first and second gas flow means.

3. A connector as in claim 2, wherein said channel 1s
non-linear.

4. A connector as in claim 2, comprising at least one
cut-out through said internal divider plate at a 1location in
register with said channel of said second external shell for
enabling convergence of exhaust gas from said first and second gas
flow means in said chamber at a location substantially adjacent
said cut-out.

5. A connector as in claim 1, wherein said outlet and

one said inlet are separated from one another by said internal

divider plate.

15
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6. A connector as in claim 1, wherein peripheral regions
of said first external shell define a peripheral flange for
connection to said first side of said internal divider plate,
portions of said peripheral flange adjacent said first inlet
defining a first plane, and portions of said peripheral flange
adjacent said second inlet defining a second plane, said first and
second planes being angularly aligned to one another and being
substantially co-planar with longitudinal axes defined by the
respective first and second upstream exhaust pipes.

7. A connector as in claim 1, wherein the first inlet is
defined by nested first inlet nipples formed respectively in said
second external shell and said internal divider plate, and by an
oppositely directed first inlet nipple formed in said first
external shell, said first gas flow means comprising a first inlet
channel formed in said second external shell and extending from the
first inlet nipple thereof, and an inlet channel formed in the
internal divider plate and nested with at least a portion of the
first inlet channel of said second external shell, the inlet
channel of the internal divider plate being opened to said chamber

defined by said first external shell.

8. A connector as in claim 7, wherein the inlet channel
of the internal divider plate is shorter than the first inlet
channel of the second external shell, said inlet channel of said

internal divider plate terminating at a cut through the internal
divider plate and providing communication to a closed-end tuning

tube formed by portions of the first inlet channel of the second

external shell extending beyond the inlet channel of the internal

divider plate.

16
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9. A connector as in claim 7, wherein said second inlet
is formed by nested second inlet nipples formed in said first
external shell and said internal divider plate, and by an
oppositely directed second inlet nipple formed in said second
external shell, the second gas flow means comprising a second 1nlet
channel formed in said second internal plate and extending from
said second inlet toward said first inlet channel, said second gas
flow means terminating at a cut-out through said internal divider
plate at a location near the inlet channel of said internal divider
plate for providing convergénce and expansion of gas flows ftrom
said first and second upstream exhaust pipes into sald chamber.

10. A connector for connecting first and second upstream
exhaust pipes to a downstream exhaust pipe, said connector
comprising: an internal divider plate having opposed first and
second surfaces, first and second stamp formed external shells
secured respectively to said first and second surfaces of said
internal divider pléte, said first external shell and said internal
divider plate being formed to define a convergence chambef
therebetween, a first inlet tube formed in part by said internal

divider plate for connecting said first upstream exhaust pipe to
said convergence chamber and an outlet for connecting said

convergence chamber to said downstream exhaust pipe, said second
external shell and said internal divider plate being formed to
define a second inlet tube therebetween, said second inlet tube
terminating at a cut-out formed through said internal divider plate
and providing communication with said convergence chamber, such
that exhaust gas from said first and second upstream exhaust pipes

converge in said convergence chamber and flow to sailid downstream

exhaust pipe.

11. A connector as in claim 10, wherein said first and

second inlet tubes of said connector are of unegual lengths.

17
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12. A connector for connecting first and second upstream
exhaust pipes to a downstream exhaust pipe, said connector
comprising an internal divider plate having opposed first and
second surfaces, first and second external shells secured

respectively to said first and second surfaces of said internal

divider plate, said first external shell being formed to define a

chamber, portions of said first external shell and said internal

divider plate being formed to define a first inlet for connection
to said first upstream exhaust pipe and an outlet for connection to
said downstream exhaust pipe, a second inlet for connecting said
second upstream exhaust pipe with said chamber, said second inlet
being formed by a portion of said second external shell and by
portions of said internal divider plate that define the outlet from
said connector.

13. An exhaust system assembly comprising: first and
second upstream exhaust pipes and a downstream exhaust pipe, each
said exhaust pipe having a longitudinal axis, said longitudinal
axes being angularly aligned to one another and being disposed to
lie in fwo angularly aligned planes; and a connector comprising a
plurality of metallic sheets secured in face-to-face relationship
and stamp formed to define first and second inlets connected
respectively to said first and second upstream exhaust pipes and an
outlet connected to said downstream exhaust pipe, said plates of
said connector further being stamp formed to define gas flow means
for accommodating floﬁs of exhaust gas frO@ said first and second
upstream exhaust pipes to said downstream exhaust pipe, said face-
to-face disposition of said plates defining at least first and
second angularly aligned planes, the 1longitudinal axis of said
first upstream exhaust pipe 1lying in the first plane of said
connector, and the longitudinal axis of the second upstream exhaust
pipe lying in the second plane, whereby the angular alignment of
the planes of said connector is selected to conform with a selected

alignment of the first and second upstream exhaust pipes.

18
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14. An exhaust system assembly as 1n claim 13, wherein
the longitudinal axis of the downstream exhaust pipe lies in the
second plane defined by the connector.

15. An exhaust system assembly as in claim 13, wherein
the gas flow means comprises a first gas flow passage connected to
the first upstream exhaust pipe, a second gas flow passage

connected to the second upstream exhaust pipe and a convergence
between the first and second gas flow passages, the convergence
communicating with the downstream exhaust pipe.

16. An exhaust system assembly as in claim 15, wherein
the first upstream exhaust pipe is longer than the second upstream
exhaust pipe and wherein the second gas flow passage is longer than
the first gas flow passage by a distance substantially equal to the
difference in length between the first and second upstream exhaust
pipes.

17. An exhaust system assembly as in claim 15, wherein
the plurality of plates comprises first and second external shells
and an internal divider plate, at least one of the first and second
gas flow passages being formed between the second external shell
and the 1internal divider plate, and the convergence defining a

chamber between the first external shell and the internal divider

plate.
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