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1 

MUFFLER WITH SPIRAL DUCT AND DOUBLE 
' INLETS -~ . 

This invention relates to an improved muf?er or 
silencer for reducing the exhaust noise of internal com 
bustion engines and the like. I -. . 

A number of prior mufflers have utilized spiral ducts 
for conveying exhaust gases through the muf?er. An 
advantage of such muf?ers is that it is possible to obtain 
a relatively long effective duct length (and hence good 
noise attenuation characteristics) in a muffler of com 
paratively small size. However, even with spiral ducts it 
is not easy to. achieve-satisfactory noise attenuation in: a 
muffler of small size, without sacrificing efficiency. 
Objects of the present invention are to provide a 

muf?er that'has excellent sound characteristics, low 
back pressure, and relatively small size. 

In a preferred form, the invention consists of a gener 
ally cylindrical housing having an inlet at each end of 
the housing, a spiral duct centrally disposed within the 
housing and which has an inner end that is in communi 
cation with- each of the housing inlets, and an outlet 
which is connected to an opening in the circumferential 
wall of the housing. The spiral duct is positioned with 
its axis parallel to'the axis of the housing, and its outer 
ends are, preferably spaced from the end walls of the 
housing to ‘provide spaces in which sound absorbent 
material may be installedsBy providing two inlets, the 
radius of the spiral duct atits inner end can be much 
smaller than otherwise, and thus the diameter of the 
housing will be kept to a minimum. Also, by providing 
opposed inlet pipes, there tends to be some cancella 
tion of noise from cylinders which are not firing in ‘step. 
A preferred embodiment of the invention is illus 

trated in the accompanying drawing, wherein: 
FIG. 1 is a plan view of an improved muffler accord 

ing to the invention; 
FIG. 2 is a sectional view, taken along the line 2-2 

of FIG. 1; 
FIG. 3 is a perspective view showing the muf?er of 

FIG. 1 with a tailpipe which extends at right angles to 
the axis of the muf?er; and 
FIG. 4 is a perspective view showing the muf?er of 

FIG. 1 with a tailpipe which is parallel to the axis of the 
muf?er. 
Referring to the drawings, and particularly to FIGS. 1 

and 2, an improved muf?er according to the present 
invention is generally indicated by reference numeral 
10, and it includes a housing 11 having a cylindrical 
central portion 12 and two relatively narrow end caps 
13 and 14 of generally cylindrical shape. The end caps 
13 and 14 preferably contain conventional sound ab 
sorbing material such as rock-wool (indicated by refer 
ence numerals l5 and 16 respectively), which is held in 
place by perforated plates or screens 17 and 18 respec 
tively. A spiral duct 19 is positioned within the central 
portion 12 of the housing 11. 
An inlet pipe 20 extends coaxially through the hous 

ing 11 and it has outer ends 21 and 22 which protrude 
beyond the respective end caps 13 and 14. The outer 
ends 21 and 22 of the pipe 20 constitute inlets through 
which exhaust gases from an engine may enter the 
muf?er 10. A portion of the inlet pipe 20 is cut out to 
form a longitudinal opening 23 which extends between 
the plates 17, 18. The inlet pipe 20 is securely fastened 
to the end caps 13 and 14 by any conventional means 

_ capable of providing a gas tight seal. 
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3,927,731 
‘The axis of the spiral duct 19 is co-axial with the axis 

of the housing’ 11, and its width is equal to the width of 
central portion 12: ofsthe housing 11. The inner end of 
the spiral duct 19 is open and is located at the centre of 
the housing 11‘ and it is in communication with the 
longitudinal opening 23 of the inlet pipe 20. The radius ' 
of the spiral duct 19 initially is equal to the radius of the 
inlet pipe 20, and it increases evenly from its inner end 
to its outer end. The spiral duct 19 may be constructed 
from a plurality of semicylindrical plates joined to 
gether by any suitable means, or from a single piece of 
sheet metal,-and the outer surface of the outer-most 
turn of the spiral duct 19 constitutes the outer wall of 
the central portion 12 of the housing 11. The inner end 
of the spiral duct 19 terminates in a short bent portion 
24 which providesa smooth surface against which the 
gases may ?ow when leaving the longitudinal opening 
23 of inlet pipe 20. The bent portion 24 also serves as 
a conveninet junction for one end of a lining 25 which 
covers one wall of spiral duct 19, and for one end of a 
thin perforated screen or piece of expanded sheet 
metal 26, which covers and secures the lining. 25 
against the wall of the spiral duct 19. Both the lining 25 
and the screen 26 preferably extend the full width and 
the entire length of the spiral duct.l9, and both are 
secured to the inner wall of housing 11 at the outer end 
of spiral duct 19. The lining25 may be of any suitable 
sound absorbing material capable of withstanding the 
heat and forces to which it is subjected, such as rock 
wool. 
Although the lining 25 is shown as attached to only 

one side of spiral duct 19, it will be understood that 
both sides of thespiral duct 19 could be lined, if de 
sired. However, it has been found that good results may 
be obtained if the lining 25 is secured to the wall as 
shown in FIG. 2, which wall is on the low pressure side 
of the gas stream ?owing through the spiral duct 19. 
Similarly, although a perforated screen 26 is shown for 
securing the lining 25 against the spiral duct 19, it will 
be understood that any woven material or any other 
material of unitary construction can be used, providing 
that such material can withstand the temperatue and 
forces to which it is subjected. In fact, the lining 25 may 
simply be fastened to the spiral duct 19 by conventional 
means, for example, by rivets, clips and the like, or it 
may be formed into a long sheath into which the metal 
sheet forming the spiral duct 19 may be inserted. 
Gases which have entered the inlet pipe 20 through 

the outer ends 21 and 22 thereof pass through the 
opening 23 and travel through the spiral duct 19 until 
they reach a slot 27 formed in the outer wall of the 
housing 11. Attached to the outer surface of housing 11 
and enclosing the slot 27 is a manifold 28 through 
which the gases are discharged from the housing 11. 
The manifold 28 may be formed in any desired shape to 
suit the particular engine to which the muf?er is to be 
attached. In FIG. 3 the manifold 28 is shown as being 
perpendicular to the axis of the housing 1 l, and in FIG. 
4 it is shown with its axis parallel to the axis of housing 
'1 1. Alternatively, in some cases it may not be necessary 
to have a manifold at all, and instead the exhaust gases 
would emerge directly into the atmosphere through the 
slot 27. 
The shape of the spiral duct 19 is shown in FIGS. 1 

and 2 as being spiral in coss-section; however, it may be 
rectangular, square, or circular in cross-section. Also, 
the length of the central portion 12 of the housing 11 
can be varied, and may be either less or greater than its 
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diameter. However, for best results, the spiralduct 19 
should have at least two and one-half turns; more turns 
would provide greater sound attenuation at the possible 
expense of greater back pressure. Although the dis 
tance between the walls of the spiral duct 19 or the 5 
“duct pitch”, is shown in FIG. 2 ‘as being relatively 
constant, this can be varied as wel].'For example, the 
duct pitch could increase from the inner end to the 
outer end of the spiral duct; this would result in less 
back pressure, at the possible expense of less noise 
attenuation. Conversely, the duct pitch could decrease 
from the inner end to the outer end; in this case noise 
attenuation would be improved at the possible expense 
of back pressure. ' 

The housing 11 is shown in FIGS. 1, 3 and 4 as being 
separate from the end caps 13 and 14. However, it will 
be understood that the housing 11 may be of unitary 
construction with the perforated screens or plates 17 
and 18 being ?tted internally within the housing 11', 
thus obviating the need for separate end caps 13 and 
14. - 

What ‘I claim is: 
'1. Apparatus for silencing an engine and the like, the 

apparatus comprising: _ 
a generally cylindrical housing disposed about a lon 

' gitudinal axis and having two opposed end walls 
and a circumferential side wall; 

two opposed inlets for conveying exhaust gases into 
said housing, said inlets being positioned at respec 
tively opposite ends of said housing on a common 
axis substantially coincident with said longitudinal 

' axis of the housing; ‘ 

a :spiral duct in said housing, said spiral duct having 
an inlet at the centre of the said duct and an outlet 
at the outer periphery of said duct, said spiral duct 
having an axis positioned substantially coincident 
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with the longitudinal axis of the housing, and said 
spiral duct inlet being in communication with the 
said housing inlets through said end wall; and, 

an outlet for conveying exhaust gases from said hous 
ing, said outlet being disposed at said circumferen 
tial side wall of the housing and communicating 
with said spiral duct outlet. 

2. Apparatus as claimed in claim 1, wherein the said 
housing inlets are formed by opposite end portions of 
an elongate pipe which extends longitudinally through 
said housing and which has a central slot located in 
communication with the inlet of the spiral duct. 

3. In an apparatus for silencing an engine and the like 
comprising: a cylindrical housing disposed about a 
longitudinal axis and having two opposed end walls and 
a circumferential side wall; and a spiral duct in said 
housing, said spiral duct having an inlet at the centre of 
said duct and an outlet at the outer periphery of said 
duct, and said spiral duct having an axis positioned 
substantially coincident with the longitudinal axis of 
the housing; 

the improvement comprising: two opposed inlets for 
conveying exhaust gases into said housing, said 
inlets being positioned at respectively opposite 
ends of said housing and being formed by opposite 
end portions of an elongate pipe which extends 
through said housing end walls and longitudinally 
through said housing on an axis substantially coin 
cident with the longitudinal axis of the housing; 
said pipe having a central slot located in communi 
cation with the inlet of said spiral duct; and an 
outlet for conveying exhaust gases from said hous 
ing, said outlet being disposed at said circumferen 
tial side wall of the housing and communicating 
with said spiral duct outlet. 

* * * * * 


