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[5 7] ABSTRACT 

A muffler including a venturi inlet to degrade and dissipate the 
energy of the incoming gases and a plurality of transverse baf 
fle plates 2 having offset openings vtherethrough to cause a 
change in direction of the gas ?ow through the muffler to ab 
sorb gas ?ow energy with minimal increase in back pressure. 
Perforated tubes can be employed in the offset openings in the 
baffle plates. ' . ' 

7 Claims, 2 Drawing Figures 
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MUFFLER 

BACKGROUND OF THE INVENTION 

This invention relates to mu?'lers and in particular to an im 
proved muf?er construction. 
While it is known in the prior art to employ venturi devices 

for throttling the gas ?ow through a muffler and while it is also 
known to employ baffle plates having offset openings 
therethrough to provide an “S" flow pattern to absorb ?ow 
energy, it is not known to combine the two devices. Further, 
the particular construction of the present invention is not only 
new but it employs a particular venturi con?guration which, in 
itself, is detrimental causing an increase in the noise level, but 
which, in the particular combination with the offset flow pat 
tern, provides a synergistic effect such that when combined 
with the particular offset ?ow pattern provides greater at 
tenuation or sound reduction than does the offset ?ow pattern 
by itself. 

SUMMARY OF THE INVENTION 

The present invention comprises a muffler having an en 
closed, hollow, elongated housing de?ning a chamber, the 
housing having an inlet opening at one end and a discharge 
opening at the other end thereof. A relatively short inlet tube 
extends through the inlet opening and terminates in a 
discharge opening (a venturi) of reduced diameter. A plurality 
of solid baffle plates extend transversely across the chamber, 
the baffle plates having openings offset from the longitudinal 
axis of the housing, with the openings in adjacent baffles being 
offset from each other on opposite sides of said axis, to cause 
the gas flow through the muf?er to change direction as it 
passes from the inlet opening to the discharge opening 
thereof. This combination of the offset flow pattern and the 
venturi inlet provides an unexpected improvement in noise 
reduction. 

BRIEF DESCRIPTION OF THE DRAWING 

The present invention will be more fully understood by 
reference to the following detailed description thereof, when 
read in conjunction with the attached drawing, wherein like 
reference numerals refer to like elements, and wherein: 

FIG. 1 is a vertical cross~sectional view through one muffler 
embodiment of the present invention; and 

FIG. 2 is a vertical, cross-sectional view through another 
muffler embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

With reference now to the drawing, FIG. I shows one em 
bodiment of the present invention comprising a muffler 10 in 
cluding a hollow, elongated housing 12 having venturi inlet 14 
and means 16 for causing an offset gas flow pattern through 
the muffler 10. The housing 12 encloses a chamber 18 and in 
cludes an inlet opening 20 thereinto and a discharge opening 
22 therefrom. - ' 

The venturi inlet 14 is formed, in this embodiment, by a pair 
of battle plates 24 and 26 and an inlet tube 28. The baffle 
plates 24 and 26 extend transversely across the chamber 18 
adjacent an inlet end 30 thereof. Each plate 24 and 26 has a 
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centrally’ positioned opening 32 and 34 respectively,_ 
therethrough, located on the longitudinal axis of the chamber 
18. The inlet tube 28 has a cross-sectional shape the same as 
that of the openings 32 and 34, and extends through said 
openings 32 and 34 and is connected to the plates 24 and 26 at 
the openings therein. The inlet tube 28 includes a plutality of 
perforations 36 therethrough, providing communication 
between the inlet opening 20 and a chamber 38 between the 
plates 22 and 24. The inlet tube 28 terminates in acentrally 
positioned, relatively small discharge opening 40 in an end 
plate 42. The relatively small internal diameter of the opening 
40 compared to the internal diameter of the inlet tube 28, pro 
vides the “venturi” effect which effectively “throttles down” 
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the ?ow of gases at the start of their flow path through the 
muffler 10. This venturi effect degrades and dissipates the 
energy of the gases. The venturi inlet 14 can have many dif 
ferent con?gurations and constructions and need not be 
formed as shown in FIG. 1. 

The means 16 for causing an offset flow pattern is formed, 
in this embodiment, by a pair of battle plates 44 and 46, each 
having an opening 48 and 50, respectively, therethrough. The 
openings 48 and 50 are each offset radially from the longitu 
dinal axis of the housing I2, and the adjacent openings 48 and 
50 are also offset on opposite sides of the longitudinal axis 
from each other. Flow tubes 52 and 54 extend through the 
openings 48 and 50, respectively, and are connected to the 
plates 44 and 46, respectively, at the openings therein. Both of 
the tubes 52 and 54 can be perforated. The above described 
construction causes the main flow of gases through the muffler 
10 from the inlet opening 20 to the discharge opening 22 to 
gradually change direction causing the gases to ?ow in an “8" 
pattern. By changing the direction of the gases gradually, flow 
energy is absorbed with a minimal increase in back pressure. 
The discharge opening 22 is formed by a pair of baffle plates 

60 and 62, and a discharge tube 64. The plates 60 and 62 ex 
tend transversely across the chamber 18 adjacent a discharge 
end 66 thereof. Each plate 60 and 62 has a centrally posi 
tioned opening 68 and 70, respectively, therethrough, located 
on the longitudinal axis of the chamber 18. The discharge tube 
64 has a cross-sectional shape the same as that of the openings 
68 and 70, and extends through the openings 68 and 70 and is 
connected to the plates 60 and 62 at said openings. The 
discharge tube 64 includes a plurality of perforations 72 
therethrough, providing communication between the 
discharge opening 22 and a chamber 74 between the plates 60 
and 62. 

In addition to the chambers 38 and 74, the chamber 18 is 
broken up into a chamber 76 between baffle plates 26 and 44, 
a chamber 78 between baf?e plates 44 and 46, and a chamber 
80 between baffle plates 46 and 60. In addition to the throt 
tling of the incoming gases that takes place at the venturi inlet 
14, additional throttling takes, place in the chambers 76, 78 
and 80 due to the relatively small cross-sectional area of the 
tubes 52,54, and 64, relative to the larger cross-sectional area 
of the chamber 18. ‘ 

The ‘exact volume of the various chambers, the lengths of 
the various tubes, and the ratio of perforated hole area to 
chamber volume, for a speci?c muffler designed for use with a 
speci?c exhaust system will depend on the frequencies and 
other factors to be encountered in the exhaust system, as will 
be evident to one skilled in the art. The cross-section of the 
chamber 18 is preferably either circular or elliptical (the term 
“generally circular” is hereby de?ned for use in the present 
speci?cations and claims as including circular and elliptical) 
and 'the cross-sections of the tubes 28, 52, 54, and 64 are 
preferably circular. Various known perforation patterns and 
constructions can be used in the tubes 28, 52, 54, AND 64. To 
provide the offset gas ?ow pattern a “series" of one or more 
baffle plates is used, each plate having an opening 
therethrough offset from the longitudinal axis of the chamber 
18, and the openings in adjacent baffle plates are offset from 
each other on opposite sides of the longitudinal axis of the 
chamber 18. While only two baffle plates having offset 
openings are shown, more can be used. 

FIG. 2 shows another muffler 90 embodiment of the I‘inven 
tion, which is similar to that of FIG. 1 except for the use of a 
different venturi inlet and offset ba?le construction. All parts 
of the muffler 90 that are identically the same in the muffler 
10 have the same reference numerals. The muffler 90 employs 
a venturi inlet 92 fonned of the baffle plates 24 and 26 and an 
inlet tube 94 that includes a tapering portion 96 that tapers 
down to a reduced internal diameter at a smaller straight por 
tion 98. The muf?er 90 does not include any ?ow tubes con 
nected to the baffle plates 44 and 46; the offset flow pattern is 
created simply by the openings 48 and 50, respectively in 
plates 44 and 46. 



for causing the gas flow to change directions includes means 
for throttling down the ?ow of gases through said chamber. 

short, axially extending ?ow tube connected to each baffle 
plate at the opening therein. 
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The invention has been described in detail with particular 
reference to preferred embodiments thereof, but it will be un 
derstood that variations and modi?cations can be effected 
within the spirit and scope of the invention as described 
hereinabove, and as defined in the appended claims. 5 
We claim: 
I. A muffler comprising: 
a. a hollow, enclosed, straight, elongated, housing de?ning a 
chamber of generally circular cross-section, said housing 
having a coaxially located inlet opening at one end into 
said chamber and a discharge opening out of said 
chamber at the other end; 

b. venturi means positioned adjacent said inlet opening for 
throttling down gas flow into said chamber, said venturi 
means comprising a relatively short inlet tube extending 
through said inlet opening coaxially into said chamber, 
said tube terminating in a discharge opening of reduced 
internal diameter for throttling down the gases at the start 
of their flow path through the muffler; and 

c. means in said chamber for causing the gas ?ow through 
said chamber to change directions as it flows from said 
inlet opening to said outlet opening, comprising a series 
of solid baffle plates extending transversely across said 
chamber, each of said baffle plates having an opening ex 
tending therethrough offset from the longitudinal axis of 25 
said housing, and the openings in adjacent baffle plates 
being offset from each other on opposite sides of said 
axis. 

2. The apparatus according to claim 1 wherein said means 
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3. The apparatus according to claim 1 including a relatively 

4. The apparatus according to claim 1 wherein said inlet 35 
tube extends from said inlet opening to an axially located 
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opening in a ba?le plate positioned adjacent an inlet end of 
said housing, said baffle plate and said inlet end of said hous 
ing forming a ?rst chamber, and said inlet tube including per 
forations therethrough into said first chamber. 

5. The apparatus according to claim 1 wherein said inlet 
tube consists of a main tube body of relatively larger internal 
diameter and of generally circular cross-section, a discharge 
tube of relatively smaller internal diameter, and of generally 
circular cross-section, and a tapering, tubular portion con 
necting said main tube body and said discharge tube. 

6. The apparatus according to claim 1 wherein said inlet 
tube comprises a main tube body of generally circular cross 
section and a ring shaped plate connected to the discharge end 
of said inlet tube, said ring shaped plate having a central open 
ing therein of generally circular cross-‘section and of smaller 
internal diameter than that of said main tube body. _ 

7. The apparatus according to claim 1 including a ?rst baffle 
plate adjacent said inlet opening of said muffler and having a 
coaxially positioned opening therein, said venturi means in 
cluding an inlet tube positioned in said inlet opening and ex 
tending coaxially to said opening in said ?rst baffle plate and 
being connected to said ?rst baffle plate, said inlet tubev in~ 
cluding perforations extending therethrough and having a 
discharge opening of reduced internal diameter; a second baf 
?e plate adjacent said discharge opening of said muffler and 
having a coaxially positioned opening therein, a discharge 
tube extending coaxially from said discharge opening to said 
opening in said second baffle plate and being connected to 
said second baffle plate, said discharge tube including perfora 
tions extending therethrough, and said offset openings in said 
series of baffle plates having a relatively short, axially extend 
ing, flow pipe connected at a forward end thereof to each of 

i said offset openings and extending toward the end of said 
housing having said discharge opening, and terminating short 
of the next adjacent baffle plate. 
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