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ABSTRACT OF THE DISCLOSURE

An exhaust manifold for a vehicle engine constructed
of two stamped halves joined together along a longitudinal
weld seam to form a compactly configured manifold. The
assembled manifold includes exhaust tubes in communication
with the combustion chambers of the engine and a collector
chamber for directing exhaust from the tubes to the exhaust
system. The individual exhaust tubes are configured for a
compact installation and the collection chamber facilitates

efficient flow of exhaust through the manifold.
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STAMPED EXHAUST MANIFOLD
FOR VEHICLE ENGINES

This application claims the priority of U.S.
Provisional Patent Application No. 60/127,313 filed on
April 1, 1999.

Background Of The Invention

I. Field of the Invention

This 1invention relates to exhaust manifolds for
vehicle engines and, in particular, to an exhaust manifold
assembled from two stamped halves which optimizes the flow
of exhaust gases and 1is capable of fitting within the

confined spacial limitations of modern engine assemblies.

IL. Description of the Prior Art

the exhaust system for discharge into the atmosphere. The

manifolds typically collect the exhaust gases from a

passageway. In order to facilitate efficient operation of
the engine and exhaust of the gases, the configuration of
the manifold must facilitate collection and direction of
the gases to the exhaust system. 1In early vehicles, little
consideration was given to the configuration of the
manifold since the engine compartment had sufficient space
to 1ncorporate the manifold. However, as the engine
compartments have been reduced in size and the increased
complexity of modern engines has reduced available space,

vehicle designers have increasingly dictated complex and
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compact manifold configurations. Yet the manifold must be
capable of efficiently exhausting gases from the engine.

Metal stampings were originally used to manufacture
manifolds and included weld seams. However, the
limitations of metal stampings limited the configurations
of the manifold since manifold tubes with tight radiuses
could not be manufactured. A small radius exerts stresses
on the stamping which can result in failure of the manifold
under the extreme operating temperatures. Nevertheless,
truly compact and efficient manifolds have not been
successfully manufactured in the past.

Alternative techniques for manufacturing compact
exhaust manifolds have been utilized with limited success.
In order to minimize weld seams which can result in stress
fractures, some manifold configurations have been expanded
to the desired configuration. One 1ncreasingly popular
method 1is the hydroforming of tubular blanks. Internal
fluid pressure is utilized to expand the walls of the tube
to a desired <cross-sectional configuration while also
supporting the tube walls during bending into complex

configurations. However, 1t has been found that the
manifold in such a manner as to require welds in high
Lemperature and stress areas of the manifold. The

variations in temperature as the manifold is in use and

then cools causes failure of these weld seams.

summary Of The Present Invention

which efficiently exhausts gases from the engine and 1is
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capable of Dbeing positioned within a compact engine
compartment.

The exhaust manifold of the present invention is
assembled from two manifold halves stamped to include the
collector chamber and the individual manifold tubes. The
halves of the manifold are joined by a longitudinal weld
seam which extends from the collector chamber the length of
each of the tubes. A manifold flange 1is secured to the
ends of the tubes to facilitate attachment to the engine.

The 1ndividual tubes of the manifold have a first,
supbstantially uniform diameter over the length of the tube
which expand to the diameter of the collection chamber. A
plurality of exhaust tubes provide fluid communication

between exhaust ports of the engine to the collection

chamber. In a preferred embodiment, three exhaust tubes
are 1incorporated into each manifold. Typically, a manifold
1s provided for each side of the engine. The exhaust tubes

include a first tube proximate the collection chamber and
directly 1in communication with the chamber. A second
intermediate tube is in communication with a third outer
tube which both direct exhaust to the collection chamber.
The outer tube is most remote from the collection chamber.
The 1ndividual tubs are configured to extend through
specific space requirements. Additional components of the
manifold may include sensors seated in the collection
chamber and heat shields to protect components proximate to
the manifold from extreme temperatures.

Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying

drawings.
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Brief Descrigtion Of The Drawing

The present invention will be more fully understood by
reference to the following detailed description of a
preferred embodiment of the present invention when read in
conjunction with the accompanying drawing, in which like
reference characters refer to like parts throughout the
views and in which:

FIGURE 1 1is a front elevational view of a first
embodiment of an exhaust manifold embodying the present

invention;

FIGURE 4 1s a transverse cross-sectional view of a
manifold tube with a surrounding heat shield:

FIGURE 5 1s a partial cross-sectional view of the weld
seam of the manifold;

FIGURE 6 1s a partial cross-sectional view of the
collection chamber of the manifold taken along lines 6-6 of
Fig. 2;

FIGURE 7 1s a top plan view of a second embodiment of
the exhaust manifold;

FIGURE 8 1s a front elevational view of the manifold;

FIGURE 9 1is a partial view of a sensor port for the
manifold;

FIGURE 10 1is a front elevational view of a third
embodiment of the exhaust manifold:;

FIGURE 11 is an end view of the manifold:

FIGURE 12 1is a transverse cross-sectional of an
exhaust tube of the manifold:;

FIGURE 13 1is a front elevational view of a fourth
embodiment of the exhaust manifold:;

FIGURE 14 is a top plan view of the manifold: and
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FIGURE 15 1s an end view of the manifold.

Detailed Description Of A Preferred

Embodiment Of The Present Invention
The drawings disclose several embodiments of an
exhaust manifold wused to direct exhaust gases from a
plurality of exhaust ports of an engine to  the
environmental control and exhaust system. The manifold
will be secured directly to the engine in communication

with the exhaust port. As a result, the manifold is subject

of the engine and subsequent cooling. The manifold
assembly must be capable of withstanding such operating
environments without failure or leakage. Additionally, the
manifolds of the present invention are configured to
compactly fit within an engine compartment yet efficiently
direct exhaust gases through the exhaust system.

A first embodiment of the exhaust manifold 10 is
designed for connection to one side of a vehicle engine
(now shown). The manifold 10 has a body 12 comprising a
plurality of tubular arms 14 corresponding to the number of
exhaust ports. Each of the tubular arms l4 terminates with
a mounting flange used to sealingly secure the manifold 10
to the engine in communication with the exhaust port. The
body 12 1including the arms 14 is manufactured of two
stamped halves 18 and 20. The stamped metal halves 18 and
20 are attached along a longitudinal weld seam 22.

Preferably, the seam 22 has a overlap as best shown in

application.
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and 20 1includes a first tube 14 proximate a collector
champber 28, a second tube 14 remote from the chamber 28 and
an lntermediate tube 14. All of the tubular arms 14 direct
exhaust to the collector chamber 28 which has a larger
diameter to accommodate the increased gas volume from all
three tubes 14. The remote or outermost tube 14 extends
substantlally parallel to the plane formed by the mounting
flanges 16 and includes an upward segment 30 and a downward
segment 32 to pass by the intermediate tube 14 such that
gases from these two tubes 14 combine into the collector
chamber 28. The first tube 14 also directs gases to the
chamber. The collector  chamber 28 1s oriented
substantially downwardly (Fig. 3) to communicate with the
exhaust system.

The first embodiment of the manifold 10 has a
collection chamber 28 which is directly in communication
with one of the tubes 14. The other two exhaust tubes
corresponding to the additional exhaust ports converge
together prior to communicating with the collector chamber
28. The outlet of the collector chamber 28 is disposed at
a substantially downward orientation.

Alternative embodiments of the stamped manifold are
shown in the remaining Figures 7 through 15. Each of these
manifold configurations is formed of two stamped halves
joined along a longitudinal weld seam. The stampings
incorporate tight curves and specific diameters in order to
optimize the flow of exhaust while also facilitating
compact installation within the engine compartment.

The second embodiment of Figs. 7 through 9 of the
manifold 100 has a different overall configuration to

accommodate the exhaust requirements of a different engine
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setup. The exhaust tubes 114 are all in communication
prior to directing flow to the exhaust chamber 128 and the
remainder of the exhaust system. The manifold 100 1is
constructed from two stamped halves Joined at the welded

seam 122. The stampings facilitate manufacture of the

Figures 10 through 12 is the pairwise exhaust manifold of
the second embodiment 100 for the opposite side of the
engine to collect exhaust and direct the gasses to the
exhaust system. The manifold 200 similarly includes a pair
of stamped halves 218,220 djoined along a seam 222. The
manifold 220 has exhaust tubes 214 to direct flow to the
Chamber 228.

The fourth embodiment shown in Figures 13 through 15
1s similarly the opposing pair of the manifold 10. The
manifold 300 includes stamped halves 318, 320. The weld
seam 322 extends along the manifold body to Jjoin the
halves. The manifold 300 has exhaust tubes 314 to direct
exhaust flow to a collector chamber 328.

The forgoing detailed description has been given for
clearness of understanding only and no unnecessary

limitations should be understood therefrom as some
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CLAIMS

1. An exhaust manifold adapted to collect exhaust
gasses from a combustion engine and direct the gasses to an
exhaust system, said exhaust manifold comprising:

a first manifold portion;
a second manifold portion Jjoined to said first

manifold portion to form a fluid passageway; and

at least one mounting flange secured to said joined

manifold portion.

2. The exhaust manifold as defined in claim 1
wherein said first and second manifold portions are stamped

to include a plurality of arms and a body section.

3. The exhaust manifold as defined in «claim 2
wherein said first and second manifold portions include
longitudinal edges having substantially similar
configurations whereby said first and second manifold

portions are Joined along said edges to form a fluid

passageway.

4. The exhaust manifold as defined in claim 3
wherein said joined 1longitudinal edges of said first and
second manifold portions form an overlapping seam, said

seam welded to seal said fluid passageway and fixedly Jjoin

sald first and second manifold portions.

>. The exhaust manifold as defined in claim 4
wherein said at least one mounting flange is secured to an

end of said manifold arms for mounting said manifold to the

engine.
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6. An exhaust manifold adapted to collect exhaust
gasses from the exhaust ports of a combustion engine and
direct the gasses to an exhaust system, said improved
exhaust manifold comprising:

a first manifold portion stamped into a first
configuration;

a secured manifold portion stamped into a second
configuration for mating attachment to said first manifold
portion to form a fluid passageway wherein said first and
second manifold portions each include longitudinal edges
with substantially identical configurations for joining
said first manifold portion and said second manifold
portion, said jolined edges forming a seam; and

at least one mounting flange secured to said joined
manifold portions for mounting said manifold in

communication with the engine exhaust ports.

7. The exhaust manifold as defined in claim 6
whereln sald first and second manifold portions are stamped

to include a plurality of arms and a body section.

8. The exhaust manifold as defined in «claim 7
wherein said joined 1longitudinal edges of said first and
second manifold portions form an overlapping seam, said
seam welded to seal said fluid passageway and fixedly join

sald first and second manifold portions.

9. The exhaust manifold as defined in claim 4
wherein said at least one mounting flange is secured to an

end of said manifold arms for mounting said manifold to the

engine.
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10. An exhaust manifold adapted to collect exhaust
gasses from the exhaust ports of a combustion engine and
direct the gasses to an exhaust system, said improved
exhaust manifold comprising:

a first manifold portion stamped into a first
configuration including a plurality of arms and a body
section, said first stamped manifold portion having
longitudinal edges;

a second manifold portion stamped into a second
configuration 1including a plurality of arms and a body
section, salid second stamped manifold portion having
longitudinal edges substantially conforming to said edges
of salid first manifold portion;

wherein said first and second manifold portions are
joined along said edges to form a fluid passageway having a
plurality of exhaust tubes for communication with the
engine exhaust ports and a collector chamber for directing

exhaust to the exhaust system; and

a mounting flange secured to each of said exhaust

tubes for mounting said manifold in communication with the

englne exhaust ports.

11. The exhaust manifold as defined in claim 10
wherein sailid joined edges of said first and second manifold

portions form an overlapping seam.
12. The exhaust manifold as defined in claim 11

wherein said overlapping seam 1is welded to fixedly Jjoin

sald filrst and second manifold portions and seal said fluid

passageway.

10
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13. The exhaust manifold as defined in claim 12 and
further comprising a heat shield attached to said manifold,
sald heat shield substantially enveloping said exhaust

manifold.

Smart & Biggar
Ottawa, Canada
Patent Agents
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