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' [57] ABSTRACT 

A mu?'ler or silencer having a spiral duct centrally 
disposed within a housing, with sound absorbent 
material between the ends of the housing and the ends 
of the spiral duct to reduce noise. 

11 Claims, 7 Drawing Figures 
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‘ SPIRAL MUFFLER 

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

There is a multitude of muffler designs in current 
use, and many conventional mufflers are reasonably ef 
ficient. However, there is room for improvement in 
sound attenuation and reduction of back pressure, and 
these qualities are not easy to achieve in a muffler of 
relatively'small size. - 

-Objects of the present‘ invention‘are to provide a 
muf?er that has excellent sound attenuation charac 
teristics, low back pressure, and relatively small size. 

In a preferred form,‘ the invention consists of a 
generallycylindrical housing having generally conical 
caps at each end, each cap containing sound absorbing 
material. A spiral duct is positioned in the housing and 
it has an inner end which communicates with an inlet 
pipe extending into the housing through one of said 
conical caps, and an outer end which terminates near 
the wall of the housing. The axis of the spiral duct is co 
linear with the axis of the housing. At least one wall of 
the spiral duct is lined with sound absorbing material. 
The spiral duct is separated from each conical cap by 
means of perforated'plates respectively positioned at 
each! side of the spiral duct, so that the sound absorbing 
material in the conical caps is exposed, through the 
perforations in said plates, to the gas ?owing through 
the spiral duct. The gas is discharged from the mu?ler 
in either of two ways: (a) in one embodiment, axially, 
by means of de?ectors which direct the gas from the 
outer end of the spiral duct through the other of. said 
conical caps to, an outlet pipe extending axially into 
said second. conical cap, or (b) in another embodiment, 
tangentially, by means of an opening formed in the wall 
of the housing, such opening beingin direct communi 
cation with the outer end of the spiral duct. I 
A preferred ‘embodiment of the invention'is illus 

trated in'the accompanying drawing, wherein: ’ 
FIG‘. 1 is a plan view of an improved muf?er accord 

ing to the‘ invention, showing in broken lines some of 
the internal parts of the muf?er; - I _ 

‘ FIG. 2 is a sectional view, taken along'the line 8-8 
of FIG. 1, showing the con?guration of a spiral duct 
contained within the housing; 

FIG. 3 is a sectional view taken along the line C-C 
of FIG. 1; 

FIG. 4 is a plan view of a bulkhead contained within 
the housing of FIG. 1; 2 

FIGS. 5a and 5b are plan views of the perforated 
plates respectively employed at the upstream and 
downstream sides of the spiral duct; and 

FIG. 6 is a plan view showing the shape of a metal 
piece used for making a conical cap. 

- Referring to the drawings, and particularly to FIGS. 
1 and 2, an improved muf?er according to the inven 
tion is generally indicated by reference numeral 10, 
and it includes a housing ll having a cylindrical central 
portion 12 and two end caps 13 and 1.4 of generally 
conical shape. A spiral duct '15 is disposed within the 

- central portion 12 of the housing 11, and it will be 
described in greater detail below. 
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' An inlet pipe 16 extends from the apex of the cap 13 I 
'to a bulkhead 17 that is formed of perforated sheet 

2 
metal, for example perforated mild steel sheet having 
about forty percent (40) open area. The ends of the 
inlet pipe 16 are welded or otherwise securely fastened 
to the cap 13 and to the bulkhead 17, respectively. The 
bulkhead 17 is formed with a central opening 18 (FIG. 
5a ) which is of the same diameter as the diameter of 
the inlet pipe 16 and which is aligned therewith. The in 
terior of the cap 13 is filled with sound absorbing 
material 19 such as rock wool. 

' The axis of the spiral duct 15 is coaxial with the axis 
of the'housing 11, and its width is equal to the'width of 
the central portion 12 of the housing 1 l. The inner end 
of the spiral duct 15 is open and is disposed at the 
center of the housing 11; it is in communication with 
the inner end of the inlet pipe 16..The radius of the 
spiral duct initially is equal to the radius of the inlet 
pipe 16, but the radius increases smoothly from the 
inner end of the spiral ductlS to the outer end thereof. 
The outer end of'the metal sheet from which the spiral 
duct 15 is formed is curved inwardly and is secured to 

15, as shown at 20, thus forming a cylindrical surface 
which constitutes the central portion 12 of the housing 
11. The spiral duct may be constructed from a plurality 
of semicylindrical plates fastened together by any suita 
ble means, or from a single piece of sheet metal._T'he 
inner end of the duct 15 terminates in a short bent por 
tion 21, the bight portion of which provides a smooth 
surface against which the incoming gases ?ow as they 
enter the spiral duct 15. The bent portion 21 also pro. 
vides a convenient anchor point for one end of a lining 
22 which covers one wall of the spiral duct 15, and for 
one end of a perforated or expanded metal sheet 23, 
represented in FIG. 2 by broken lines, which keeps the 
lining 22 in place against the wall of the spiral duct 15. 
The width of the metal sheet 23 is the same as that of 
the spiral duct 15. The lining 22 may be of any suitable 
soundvabsorbing material capable of withstanding the 
temperature and forces to which vit is subjected, such as 
rock wool. ‘ 

Although the lining ‘22 is shown as attached to only 
one wall of the spiral duct 15, it will be understood that 
both walls of the spiral duct 15 could be lined, if 
desired. However, it has been found that good results 
may be obtained if the lining is applied to the wall 
shown, which is on the low pressure side of the gas 
stream ?owing through the spiral duct 15. Similarly, 
although a perforated sheet 23 is shown for keeping the 
lining 22 in place, it will be understood that if the lining 
22 is of woven material or is otherwise of unitary con~ 
struction, the lining 22 may be attached to the spiral 
duct 15 by means of clips, rivets, etc., or it may be 
formed into a long sheath into which the metal sheet 
forming the spiral duct 15 may be inserted. Alternative 
ly, the lining may be formed in tubular shape so that it 
takes the form of the spiral duct 15 itself. 

In the embodiment of the invention shown in the 
drawings, the gases emerge from the muf?er axially, 
and this is accomplished as follows. The gases ap 
proaching the outer wall of the central portion 12 of 
the housing 11 are directed in an axial direction by 
means of several de?ectors 24 towards a bulkhead 25. 
The bulkhead 25 is similar to the bulkhead 17, except 
that insteadof having a central opening 18, the bulk 
.head 25 has a wide peripheral notch 26 through which 
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the gases enter the end cap 14. A smaller bulkhead 27 
is ?xed inside the end cap 14 downstream from the 
bulkhead 25, and it has a similar notch 28 aligned with 
the notch 26. A channel-shaped plate '29 bridges the 
notches 26 and 28 of the bulkheads 25 and 27 and pro 
vides a passage way for the gases betweenthe spiral 
duct 15 and an expansion chamber 30 located 
downstream from the bulkhead 27. An outlet pipe 31 is 
secured to the end cap 14 at the apex thereof, and com 
municates at its inner end with the expansion chamber 
30, so that gases leave the muffler 10 axially through 
the outlet pipe 31. 
The spiral duct 15 may be spot welded to the bulk 

heads 17 and 25, or alternatively spiral grooves may be 
formed in the bulkheads l7 and 25 for receiving the 
edges of the spiral duct 15. The shape of the spiral duct 
15 is also largely a matter of choice; for example, the 
cross-section of the spiral duct 15 may be rectangular 
(when viewed at right angles to the axis of the 'mu?ler 
10), square or circular. The length of the central por 
tion 12 of the housing 11 can also be varied, and may 
either be less or greater than its diameter. However, for 
best results the spiral duct 15 should have at least about 
two and one-half turns; more turns would provide 
greater sound attenuation at the possible expense of 
somewhat greater back pressure. The distance between 
the walls of the duct (hereinafter called “duct width”) 
is shown in FIG. 2 as being substantially constant, but 
this is also a matter of choice and could be modi?ed if 
desired. For example, the duct width could increase 
from the inner end of the spiral duct 15 to the outer 
end; this would give a shorter duct length for a given 
diameter, and lower back pressure atthejpossible ex 
pense of noise attenuation. Conversely if the duct width 
decreased outwardly, the duct would be longer for a 
given diameter, and the noise attenuation would likely 
be somewhat improved,lat the possible expense of back 
pressure. 

Instead of discharging the gases into the expansion 
chamber 30, it is possible to extend the channel shaped 
plate 29 to the inner end of the outlet pipe 31. In this 
case, the plate 29 would be shaped so that it would pro 
vide a smooth enclosed duct for conveying the gases 
from the spiral duct 15 to'the outlet pipe 31, with no 
rapid expansion as provided by the expansion chamber 
30. This arrangement may result in somewhat less back 
pressure. 
The construction of the mu?'ler could be simpli?ed 

considerably and the back pressure reduced still 
further by removing the gases tangentially from the 
outside of the central portion 12 of the housing 11, in 
stead of through the outlet pipe 31. This is easily ac 
complished by merely forming an elongated opening in 
the periphery of the central portion 12 of the housing 
11, for example in the region of the de?ectors 24 of the 
embodiment shown in FIG. 1. - 
What I claim is: 
1. Apparatus for silencing an engine and the like, 

comprising: 
a. a housing having an inlet and an outlet, a side wall, 
two end walls, and a longitudinal axis, 

b. a spiral duct in said housing, said spiral duct hav 
ing opposed ends, said spiral duct being positioned 
with its longitudinal axis parallel with the longitu 
dinal axis of the housing, the ends of said spiral 
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duct respectively being spaced inwardly from the 
end walls of the housing, said spiral duct having an 
inlet and an outlet, 

c. ?rst 'duct means for conveying gases from the inlet 
of the housing to the inlet of the spiral duct, 

. second duct means for conveying gases from the 
outlet of the spiral duct to the outlet of the hous 
ing, and _ 

e. sound absorbent material substantially ?lling the 
spaces between the ends of the spiral duct and the 
ends of the housing. ' ~ 

2. Apparatus as claimed in claim 1 wherein there are 
?rst and second spaced-apart, parallel bulkheads in 
said housing, said bulkheads being positioned to define 
a ?rst compartment adjacent to one end wall of the 
housing, a second compartment adjacent to the first 
compartment, and a third compartment between the 
second compartment and the other of said end walls of 
the housing, said bulkheads having a plurality of 
openings through which gases may freely pass, said 
spiral duct being positioned in said second compart 
ment and said sound absorbent material being placed in 
said ?rst and third compartments. 

3. Apparatus as claimed in claim 2 wherein the inlet 
of the spiral duct is adjacent to the longitudinal axis of 
the housing, wherein the housing inlet and outlet are 
respectively positioned in the end walls of the housing, 
and wherein the second bulkhead is formed with an 
opening through which gases passing through the spiral 
duct outlet may enter the third compartment. 

4. Apparatus as claimed in claim 2 wherein the side 
wall of the housing is cylindrical and encloses the 
second compartment, and the end walls of the housing 
are conical and respectively enclose the ?rst and third 
compartments. 

5. Apparatus as claimed in claim 2 wherein the bulk 
heads are formed of perforated metal sheet. 

6. Apparatus as claimed in claim 2 wherein at least 
one wall of the spiral duct is lined with sound absorbent 
material. 

7. Apparatus as claimed in claim 3 wherein there is a 
third bulkhead in the third compartment, the third 
bulkhead being positioned between the second bulk 
head and the outlet, the third bulkhead forming one 
wall of an expansion chamber that is in communication 
with and positioned between the outlet of the housing 
and the third compartment. ' 

8. Apparatus as claimed in claim 7 wherein the first 
bulkhead has a central opening, and wherein the first 
duct means comprises a pipe that is connected between 
the inlet of the housing and said central opening. 

9. Apparatus for silencing an engine and the like, 
comprising: 

a. a housing having an inlet and an outlet, a side wall 
and two end walls, 

b. a spiral duct in said housing, said spiral duct hav 
ing an inlet and an outlet, 

c. ?rst duct means for conveying gases from the inlet 
of the housing to the inlet of the spiral duct, 

d. second duct means for conveying gases from the 
outlet of the spiral duct to the outlet of the hous 
ing, and 

e. sound absorbent material secured to at least one 
wall of said spiral duct and extending substantially 
the entire length of said spiral duct. 
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10. Apparatus as claimed in claim 9, wherein said length of said spiral duct. 
sound absorbent material is applied to a wall of said 11. Apparatus as claimed in claim 9, wherein’ all 
spiral duct which is on the low pressure Side of the inner surfaces of said spiral duct are lined with said 
gases ?owing through the spiral duct, and said sound Sound absorbent mammal 
absorbent material extends substantially the entire 5 * * * * * 
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