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This invention relates to mufflers for silencing 
the exhaust of internal combustion engines, the ' 
intake of air compressors and the like. 

Heretofore, exhaust noises have been silenced 
primarily by restricting the flow of the gases by 
means of several baffles. These baffles are usually 
either in series so that the gas passes direct from 
one to the other, or so arranged that the gases 
reverse their flow after passing through each 
baffle. These methods of Silencing cause a high 
degree of back pressure. Since back pressure is 
detrimental to the operation of an internal con 
bustion engine, it is desirable to eliminate it or 
reduce it to a very low degree. 
With my designs I can muffle the exhaust gases 

from internal combustion engines, with little 
or no back pressure, and with mufflers relatively 
smaller than those now in use. 
A primary object, therefore, of this invention 

is to separate the Sound energy from the exhaust 
gas stream, with little or no restriction on the 
flow of the gas stream-that is, to separate the 
sound from the gas stream by directing it to one 
place until its energy is destroyed, while the gas 
stream is allowed to escape at another place. 
To obtain this control of the sound and gas, I 

make use of what I term sound trap chambers 
which will be hereinafter more fully explained, 
and the reflecting and focusing properties of the 
conic sections, and other shapes, to reflect, focus, 
concentrate and destroy sound; I also make use 
of the sound absorbing and destroying properties 
of such materials as steel wool, mineral wool, as 
bestos, etc. which are so arranged in the muffler 
that the sound is absorbed or destroyed by en 
tering the interstices of the material where it 
travels devious and tortuous paths, while the ex 
haust gas stream is led through the muffler with 
little or none of it passing through this absorbing 
material. A further property of the above mate 
rials is its comparative softness, that is, it does 
not refect sound like hard material. 

It is a well known fact that sound can be re 
flected and focused substantially in the same 
manner as light, by means of reflectors, and 
hence, I make use of the reflecting and focusing. 
properties of reflectors shaped to the conic sec 
tions, that is the parabolic, hyperbolic, elliptical, 
or spherical reflectors, or any combination of the 
above, to control the sound energy and produce 
silencing by reflecting, focusing, or concentrating 
the sound at one place by means of the foregoing 
methods either separately or in any combination, 
until its energy is destroyed, while the gas stream 
is allowed to escape from another place. 

(C. 181-59) 
Use is also made of the reflecting properties of 

flat plates, and inclined surfaces, or, for that mat 
ter any shape of inclosure wherein the sound can 
be trapped and caused to lose its energy by rapid 
reflection between the walls of said enclosure, 
into which it has been introduced, while the gas 
stream is led to atmosphere by a separate path, 
minus the greater part of the sound energy. 

Since sound can be focused or concentrated by 
various types of reflectors, I have designed and 
built muffiers wherein the exhaust sound is con 
centrated or trapped by one or more reflectors, or 
Sound traps while the gas is permitted to escape 
at a place where the least amount of sound can 
escape with it. 
The chamber referred to herein as a 'sound 

trap chamber' is a substantially closed chamber, 
having communication with the gas passageway 
of a muffler and so arranged that little or none of 
the exhaust gas passes through said chamber on 
its way to atmosphere, said communication form 
ing an acoustic coupling between said gas pas 
sageway and said chamber and opening abruptly 
into said sound trap chamber, the area of said 
communication being substantially less than the 
CrOSS sectional area of said chamber, whereby 
the sound, after passing through said communi 
cation into said chamber, expands, as is its nat 
ural tendency, and is destroyed by reflection or 
otherwise, and little or none of said sound returns 
to said passageway, due to the restriction offered 
by said communication. 
Due to the high efficiency of the methods of 

silencing used in my invention, very little restric 
tion need be put on the flow of the gas stream, 
in order to confine the sound to the muffler until 
it is destroyed, and in consequence of this high 
silencing efficiency, a much smaller and cheaper 
muffler can be made to do the work of the larger 
Ones now in use. 

It is understood that any hard surface will re 
flect sound, regardless of its shape, in a manner 
complying with the well known laws of reflection, 
and that soft surfaces absorb sound. It is fur 
ther understood that every time sound is re 
flected, it loses some of its energy. The muffler 
designs shown in this specification preferably 
are made. Of sheet metal stampings, which are 
fastened together, as by welding. They can, 
however, be made of castings. 
A further object of this invention is to cause 

the sound Wave or impulse of an explosion to 
neutralize the following explosions and produce 
silencing by sound interference. This can be 
done by causing the sound wave to be reflected or 
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returned over the path it came, but out of phase 
With Oncoming Waves. 

It is another object of this invention to pro 
vide baffles to break up the sound waves and pro 
duce silencing without the gas stream flowing 
through then, and with little effect on the flow 
of the gas stream, as well as to cause these baffles 
to act more than once on the sound, that is, to 
cause their ability to destroy sound to be brought 
into play at least twice. . - 
A further object of this invention is to provide 

a muffler with relatively small chambers, so that 
the sound energy will be destroyed in a very short 
time within said chambers. 
A still further object of this invention is to 

prevent the recombining of the sound wave fronts 
after being broken up by bafles. 
Another object of this invention is to provide 

in connection with the following designs, a "cut 
out” or back pressure release valve, which when 
in operation permits free escape of the exhaust 
gas with but very little attendant noise. 
A still further object is to provide a muffler 

that is highly efficient, simple in construction 
and cheap to manufacture. 
With these and other objects in view, as will 

hereinafter appear, my invention consists of Cer 
tain novel features of construction, combinations 
and arrangements of parts, as will be hereinafter 
described in detail, and particularly set forth in 
the appended claims. 

Reference being had to the accompanying 
drawings which form a part of this specification: 

Fig. 1 is a longitudinal, partially developed, sec 
tional view of one form of a muffler embodying 
my invention and taken along the line - of 
Fig. 2; 

Fig. 2 is a transverse sectional view of the muf 
fler illustrated in Fig. 1 and taken in a plane 
along the line 2-2 thereof; and 

Figs. 3 to 13, inclusive, are longitudinal section 
all views of modified forms of mufflers embody 
ing my invention. 

Figs. 14, 15 and 16, are still further modifica 
tions of my invention showing a "straight thru' 
type of muftier. 
The muffler illustrated in Fig. 1 is provided 

with a reflector 42 opposite the exhaust gas 
stream inlet opening 43. The reflector 2 is 
preferably of parabolic shape. The gas stream 
enters the mufter inlet 43, and after implinging 
upon the reflector 42, passes through the holes 
44 to the chamber 45 formed by the body 46, the 
reflector 42 and the plate 4. It will be noted 
that the holes 44 are disposed adjacent the 
periphery of the reflector 42. 
Some of the sound waves, after impinging on 

the reflector 42, are reflected and concentrated 
at the focus point of the reflector, while the ex 
haust gas stream flows out the holes 44, which are 
in a relatively quiet zone. In order to have most 
of the sound energy concentrated at the focus 
point of the reflector, it is necessary to prevent as 
much of it as possible from scattering-that is, 
expanding in the form of a sphere, as it tends to 
do as it passes from the end of the exhaust pipe 
to the reflector-so that the sound energy strikes 
the reflector in lines parallel to the axis. There 
fore, the end of the exhaust pipe should pro 
trude in the muffler through the opening 43 to 
a point where a maximum of silencing is obtained 
with a minimum of restriction to the flow of the 
exhaust gas stream. This location can best be 
determined experimentally. That part of the 
sound energy which escapes with the exhaust 
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gas stream through the holes 44 passes into the 
tubes 48. The plate 47 supports preferably two 
or more, preferably equally spaced tubes 48, which 
are in communication with the chambers 45 and 
53 by means of the openings 49 and 49'. The 
gas, after passing through the holes 44 into the 
chamber 45, enters the tubes 48 through the 
Openings 49, and then passes through the holes 
50 in the tubes 48 to the chamber 5 and thence 
to atmosphere through the outlet 52. Any sound 
that escapes out the holes 44 in the reflector 42, 
enters the tubes 48 and travels down them into 
the chamber 53 formed by the plate 56 and the 
reflector 53' and impinges on the parabolic re 
flector 53'. It is then reflected to the focus point 
54 where it meets similar reflected sound from 
the other tube or tubes 48. All sound not de 
stroyed by the first reflection is reflected back 
and forth within the chamber 53 until it is de 
stroyed; except what sound may possibly be re 
flected back into the tubes 48. 
Inasmuch as Only sound waves parallel to the 

axis 55, will be reflected to the main focus point 
54, and as some of the sound is almost sure to 
scatter, this Scattered sound will be reflected to 
form a line of foci on the axis 55. 
The reflector 53' and the plate 56 form a sort 

of 'sound trap' from which little or no sound 
escapes after entering, due to the Smallness of 
the holes 49' compared to the cross sectional area 
of the sound trap chamber 53. I have determined 
this by actual experiment on automobiles. This 
Sound trap chamber has no openings other than 
those for the tubes 48. It is possible to even omit 
the front reflector 42 and get very good results. 
It will be noted that the exhaust gas stream on 
its passage to atmosphere does not flow through 
the Sound trap chamber formed by the reflector 
53' and the plate 56, and therefore the objection 
able sound waves are trapped and destroyed af 
ter separation from the exhaust gas stream and 
Without impeding the flow thereof. 
There is practically no escape of sound out of 

the holes 50 in the tubes 48 and whatever does 
escape is broken up by the holes 50, so as not to 
be noticeable. The back pressure of these muf 
flers is very low, due to the absence of a large 
number of baffles and restrictions to the flow of 
the exhaust gas stream. Hence, the number of 
perforations for a given back pressure is ma 
terially less than in conventional designs, with 
the result that there is less possibility for the 
Sound energy to escape with the exhaust gas 
Stream. Furthermore, these perforations can be 
Spaced further apart and thereby prevent the 
Sound waves that do eScape with the exhaust gas 
stream from recombining before passing to at 
mosphere. 
The operation of the reflector 53' is somewhat 

different than that of the reflector 42, in that the 
gas does not flow against it or through the cham 
ber 53, and that the sound is brought into it in 
preferably two or more parallel streams. If the 
reflector 53' was a cone instead of a parabola, 
the Sound would not be reflected to a focus point 
as there is none in a cone, but it would obey the 
ordinary laws of reflection, and the sound energy 
from one of the tubes 48 would be reflected to im 
pinge on the reflected sound energy from the 
other tube 48, assuming that the axis of the cone 
was on the center line of the muffler. If the cone 
has an included angle of 90 degrees, the sound 
energy from the tubes 8 will be reflected so as 
to abut directly against each other, whereas if 
the angle of the cone is something other than 90 
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2,188,510 
degrees the sound energy from the tubes 48 will 
meet on an angle. Any sound not destroyed on 
the first reflection within the chamber 53, or any 
that scattered, will be reflected back and forth 
within the chamber 53 until its energy is de 
stroyed; if the tubes 48 make an angle with the 
centerline of the muffler, the reflected sound will 
meet. On an angle and will be reflected within the 
chamber 53 until its energy is destroyed much in 
the Sane manner as sound is reflected from one 
wall to another, or to the ceiling and floor of a 
building until it dies out, but in case of the muftier, 
the time required for the sound energy to be de 
stroyed is only a very small fraction of a second, 
instead of several seconds as in the case of an 
auditorium. The reason for this is that, since, 
sound loses energy every time it is reflected, it 
will be reflected many more times per second in 
the small chamber 58 than it will be in an audi 
torium and, therefore, die out quicker. 

If only one tube 48 is used, the sound passing 
into the chamber 53 is reflected back and forth 
within the chamber until it is destroyed, obey 
ing the well known laws of reflection. The tubes 
48 can extend into the chamber 53 varying 
amounts, depending on the size of the said cham 
ber. 

Fig. 3 is a modification of Fig. 1 and differs 
from it in that the exhaust gas stream, after 
passing out the holes 56' in the reflector 57, 
passes through the holes 58 into the Wedge 
shaped tube 59. Portions of the gas stream en 
tering oppositely disposed holes in tube 59 will 
abut, as will the sound waves. The gas stream 
then passes out the holes 60 into the chamber 6 
formed by the plates 6' and 65, and thence to 
atmosphere through the Outlet 62, while all or 
nearly all the sound that escaped from the re 
flector 57 passes into the sound trap 63 formed by 
the reflector 64 and the plate 65, where it is de 
stroyed by reflection and focusing within the 
sound trap, the sound obeying the reflecting and 
focusing laws of the confining chamber 63. The 
location of the end 60' of the tube 59 can be 
varied with respect to the focus point of the re 
flector 64, for changing the manner in which 
the sound will be focused and reflected. Some of 
the sound will be reflected back over the path 
from whence it came and will tend to neutralize 
or destroy oncoming sound, and it also will be 
destroyed. 

It has been found by experiment that a sort of 
"tuning' can be done by changing the size or 
the characteristics of the sound trap, to prevent 
reson&nce and to eliminate drumming in the body 
of an autmobile as well as other objectionable 
sound due to "harmonics', engine periods and 
low frequency sound waves. In this design it is 
sometimes possible to eliminate the reflector 5. 
In Fig. 4 there is shown a modified form of 

the muffler shown in Fig. 3. This design dis 
closes a cylindrical sound trap which operates as 
follows: 
The gas, after passing through the reflector 67, 

enters the perforated tube 66 through the holes 
67, and passes out the outlet tie, while any sound 
that escapes from the reflector 57, and enters the 
tube 66 would, due to its tendency to expand, 
pass through the holes 69 into the sound trap 70, 
formed by the plates T and T2, and the body T3. 
The sound after entering the sound trap ex 
pands and is reflected within the sound trap un 
til its energy is destroyed. This action can be 
readily demonstrated by clapping your hands in 
a small room and then in a large hall. When 

3 
the hands are clapped in a small room, the Sound 
dies out immediately, due to the short path it 
travels between succeeding reflections from walls, 
floor, and ceiling; whereas in a large hall, the 
distance between walls, ceiling, and floor is so 
much greater that there are much fewer reflec 
tions per unit of time and since each reflection 
takes some of the energy Out of the sound, the 
sound dies out very quickly when reflected be 
tween the confines of relatively small rooms or 
chambers. 

It is understood that some of the sound will 
have a tendency to reenter the tube 66 and any 
that would so try to enter would be broken up by 
the holes 69, after which it would tend to neu 
tralize oncoming sound by interference in the 
tube 66, and thereby lose its energy. One or more 
of the sound traps 70 can be used. 

In Fig. 5 is shown another form of sound trap 
muffler using a reflector for part of the sound 
trap. A head 74 is provided with an inlet 5 
and is nested in the perforated conical frustrum 
76, which in turn is nested in the body 7 and 
welded at 78. The cone is provided with Small 
holes 79, to permit the gas to pass into the cham 
ber 80, from which it passes to atmosphere 
through the outlet 8; and is also provided with 
an opening 82 at its small end to permit the 
sound which has been collected and guided by the 
cone to pass into the sound trap 83, formed by 
the plate 84 and the reflector 85. This sound 
trap acts on the sound in a manner similar to 
those previously described. Its refecting action 
being dependent on the location of the hole 82 
and the angle of the cone 6, as well as the shape 
of its confining walls. The plate 84 also sup 
ports the Small end of the cone, and it and the 
reflector are welded to the body at 86. 

Fig. 6 differs from Fig. 5 in that the cone 87 
is preferably not perforated and is attached to 
a tube 88 provided with perforations 89 to per 
mit the gas to pass into the chamber 90 and 
thence to atmosphere through the outlet 9. The 
sound passes down the tube 88 and into the 
sound trap 92, formed by the reflector 93, and 
the plate 94. The plate 94 also serves as a sup 
port for the tube 89. 
This sound trap functions similar to the one 

in Fig. 3. Of course, some of the sound passes out 
the holes 89, but is so broken up by these Small 
holes that it is practically unnoticeable. A fea 
ture of all the foregoing mufflers, and those yet 
to be described, is that there is not more than two 
obstructions or baffles to the flow of the gases 
through the Inuffler except Fig. 3, whereas Figs. 
5, 6, 7, 8, 10, 11, 12, and 13 have only one baffler 
or obstruction (the tube 88 in Fig. 6). and Figs. 
14, 15 and 16 have no baffles or obstruction. 
Due to the fact that the above mufflers have 

Only One or two baffles, it is possible to permit 
the gas to pass to atmosphere with only a small 
percentage of the hole area required in the baffles 
of mufflers now in use, and consequently, a very 
small amount of sound passes through these holes 
with the gas. Since so few holes are required to 
pass the gas, they can be spaced further apart 
and thereby prevent the recombining of the 
broken up sound wave fronts, as previously men 
tioned. The tendency of such wave fronts to 
recombine is illustrated by photographs in sev 
eral books. On sound 

Fig. 7 is the same as Fig. 6 except that the 
cone 87 has been omitted. Flg. 8 is a modifica 
tion of Fig. 6 and has two opposed reflectors 95 
and 96 on the front end. These reflectors can be 

10 

5 

20 

30 

45 

50 

O 



5 

10 

5 

20 

2 5 

30 

4. 
parabolical or elliptical. The reflector 5 is pro 
vided with an inlet port 9, and the reflector 
supports the perforated tube 99, which has an 
opening OG into the reflector chamber f0, and 
an opening 02 into the sound trap chamber.0, 
and which is supported on its rear end by the 
plate 04. The plate 104 also supports one end 
of the perforated tube 05, the other end being 
supported on the reflector 9 at 06. A "sound 
trap' fo, similar to the sound trap 70 of Fig. 4. 
is thus formed between the tube 105, the plate 
O4, the reflector 96, and the body O8. The tube 
O5 is provided with perforations 09, and with 
an outlet to for the exhaust gases. This outlet 
has no communication with the "sound trap' 
that is, no exhaust gas passes thru the sound trap 
07 on its way to the outlet to. The gas and 
sound after passing through the inlet 97 expand 
in the reflector chamber f0, where part of the 
sound is destroyed by the opposed reflectors. The 
remaining sound and the gas then enters the tube 
99. Practically all of this Sound passes down to 
the sound trap O3, where it is trapped and de 
stroyed, as previously described, while the gas 
passes out the holes in the tube 88 into the 
chamber 2 formed between the tube 99 and the 
tube 05 and their sustaining ends 86 and 04. 
Any sound passing out the holes into the 
chamber 2, or at least most of it, passes through 
the holes O9 in the tube O5, and into the "sound 
trap' 07 where it expands and is trapped and 
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destroyed, by reflection back and forth within 
the sound trap. Some of the Sound energy is 
destroyed by the fact that the wave fronts are 
broken up by passing through the small holes 9, 
into the sound trap and any sound that tends to 
pass from the sound trap back to the chamber 
f2 has its wave fronts also broken up by pass 

ing back through the holes C9. Thus the holes 
Os act twice in destroying the sound waves with 
out any hindrance to the gas flow. This is also 
true of the holes 69 in Fig. 4. The gas then passes 
from the chamber 2 to atmosphere through the 
outlet O. By providing the second sound trap 
07, I can put more holes ill, in the tube 99, thus 

reducing back pressure, and while this permits 
more sound to escape out the tube 99, it is trapped 
and destroyed by the action of the second sound 
trap, O. 
The sound trap 87 can be filled with steel wool 

or other sound absorbing material. This wool 
not only prevents ringing of the body due to the 
sound impulses, but also absorbs the sound energy 
that passes through the holes 69, like drapes 
absorb excess sound in an auditorium, due to the 
fact that the sound passes into the interstices 
of the wool where its energy is destroyed; and, 
also due to the softness of the wool, it reflects 
very little sound. 
A further modification of this design would 

to eliminate one or both of the reflectors 9 and 
96 and put a flat plate in front, as 4 of Fig. 5. 
This can be done in some cases without affecting 
the silencing effects of the muffler when used on 
some engines, as some engines are easier to silence 
than others due to differences in compression 
ratios, volumetric efficiencies, valve timing, mani 
folding and other variables. 

Fig. 9 is a modification of Fig. 7 and has a front 
plate 3 nested in the body 4 and welded at 

5, and which supports the inlet tube at one 
end, and also supports the intermediate tube, 
at one end. The plate 8 is also welded in the 
body i? 4, and forms one end of a modified form 
of sound trap chamber 8. It also supports the 
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rear end of the tubes if and . The tube (f6 
has communication with the sound trap f (9 by 
means of the opening 20. The plate 2 forms 
the rear end of the sound trap and is welded in 
the body 4 at 22. It is provided with a back 
pressure release valve 23 of the butterfly type 
which when open permits the gas to pass direct 
to the atmosphere without going through the 
holes in the tubes 6 and T. A valve of this 
nature can be also used with the sound traps of 
Figs. 1, 3, 5, 6, 7, 8, 10, 11, and 13. The gas nor 
mally flows through the holes ?t' in the tube 
lf, and then through the holes in the tube 

which serves as an additional baffe and 
thence to atmosphere through the outlet 4'', 
while the sound passes into the sound trap f (9. 
As previously mentioned the sound trap 9 is 

of a different shape than those previously de 
scribed; however, it works equally as well. In 
the previous designs, Fig. 4 excepted, a reflector 
was used to form part of the sound trap and the 
resultant silencing was due to the reflecting and 
focusing properties of the reflector, whereas in 
this design the silencing is due to reflection be 
tween the confining walls of the sound trap. 
Since the sound loses energy by reflection, as pre 
viously mentioned, it is desirable to make the 
muffler and the Sound trap as Small as possible so 
that the sound dies out quickly. Inasmuch as 
these sound traps may act as resonators, and 
since the exhaust noise is Composed of a great 
many frequencies, it is possible that said sound 
traps will "tune in' on some of these frequencies 
and cause a slight hum. In this case an altera 
tion in the size or shape of the sound trap can 
be made to attenuate this hum. 

it is well known that any hard plate or Wall 
will act as a reflector of sound regardless of its 
shape, the shape only affecting the direction of 
the reflected sound waves, which obey the well. 
known laws of reflection. Therefore, when the 
sound enters the sound trap f 9, it immediately 
expands until it comes in contact with the body 
4 and the confining walls f and 2, where 

upon it is reflected back and forth until its energy 
is dissipated, and as the sound trap is compara 
tively small, and as each reflection takes some of 
the energy out of the sound, it takes but a Small 
fraction of a second for it to lose its energy, as 
previously described. 
Inasmuch as the opening 12 is small compared 

to the size of the sound trap, very little sound 
will be reflected back through the opening 20, 
and whatever does pass through will be neu 
tralized by oncoming sound. The tube is 
optional, depending on the results desired. The 
end of the tube can protrude in the sound 
trap any desired amount. 

Fig. 10 is a further modification of Fig. 7 in 
which two opposed reflectors 2 and 25 are 
used to form the sound trap 26 wherein the 
sound is focused and reflected until its energy is 
destroyed. Instead of two opposed parabolas, an 
elliptical reflector could be used. 

Fig. 11 is still another modification of Fig. 7 
wherein the reflector 2 and the plate 28 which 
form the sound trap 29 are reversed in position. 

In this design, the sound after entering the 
sound trap will have part of its energy reflected 
by the reflector 27 against the rear plate 28, 
while the remainder will impinge directly on the 
plate 2, whereupon it is reflected back again to 
the reflector which causes all the waves parallel 
to the axis to converge at the focus point, 
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foci on the axis, some before and some after the 
main focus point, depending on the angle they 
strike the reflector. This focusing has a tend 
ency to destroy incoming sound. The end 8 
of the tube 32 is located approximately at the 
focus point of the reflector. The plate 28 can 
be 'dished' in toward the reflector if desired. 
This, however, will cause the sound to be reflected 
somewhat differently. The gas enters at 3, 
passes through the holes 4, and then out the 
outlet f35. 
As previously mentioned, hard surfaces reflect 

sound and as soft surfaces absorb sound and re 
flect very little of it, I make use of these absorb 
ing properties of some materials as shown in Fig. . 
12 which is a modification of Fig. 10 and differs 
only in the fact that the sound trap f 48 is partially 
filled with steel wool f49 (coated to prevent rust 
ing) or other sound absorbing material, as min 
eral wool, asbestos, brass or copper wool, and held 
in place by a perforated plate 50. 

In this design the sound after entering the 
sound trap 48 is reflected against the steel wool 
by the reflector 5. Of course, it is understood 
that some of the sound will impinge directly on 
the steel wool without being reflected. The steel 
wool absorbs the sound energy much as drapes 
in an auditorium-that is, when there are a great 
many echoes (reflections) in an auditorium due 
to the reflecting properties of the walls, it is 
customary to hang drapes, as they, being soft 
material, compared to the walls, absorb the ex 
cess sound waves and prevent echoes (reflec 
tions)--so the steel wool being soft and contain 
ing a large number of tortuous passages breaks 
up and absorbs the sound energy. 
The gas flow is the same as in Fig. 10. 
Fig. 13 is a modification of Fig. 12 wherein the 

location of the steel wool is reversed and the 
sound after impinging on the reflector 5 is 
reflected against the steel wool 52, and absorbed 
by it. The action of the sound after entering 
the sound trap f 53 can be changed by varying 
the location of the opening f is in the tube 55 in 
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relation to the focus point 56 of the reflector 
is . If the opening 54 is on the focus point 5, 
practically all of the sound will be reflected 
against the steel wool in parallel lines, provided 
a parabolic reflector is used. If the opening 54. 
is to the right of the focus point, the sound will 
be reflected against the steel, wool in diverging 
lines. If it is to the left of the focus point, any 
anoreclable amount, the expanding of the sound 
wave which expands in the shape of a sphere 
will cause nart of the wave to be absorbed direct 
lv by the steel wool, while the remainder of the 
wave will impinge on the reflector and be re 
flected against the steel wool and absorbed by it. 
The perforated plate ST holds the steel wool in 
place. 
The sound traps, when used as illustrated in 

Fig. 4, are not as efficient as those disposed at the 
end of the muffler (as illustrated in the other 
figures), due to the fact that, since the sound 
energy has direction down the pipe, it is headed 
into the sound trap chamber at the end of the 
tube, whereas in the construction illustrated in 
Fig. 4, the tendency of the sound energy to pass 
into the sound trap to is not nearly as great. In 
some instances, several sound traps 70, used as 
illustrated in Fig. 4, are required to obtain re 
Sults equivalent to that construction in which the 
sound trap is disposed at the end of the tube, such 
as is illustrated in Flg. 7. 
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In Fig. 14 is shown another form of muffler us 
ing "sound traps' to produce silencing. 

In this design a center tube 58 is provided 
with groups of small holes 6. Surrounding 
these groups of holes and having communication 
with them are the sound traps 62 formed by 
the opposed annular parabolas 6 and 64, 
which are fastened together by welding or other 
wise so as to form a substantially airtight joint 
at 64'. 'The inner diameters of the parabolas 
are pressed on or otherwise secured to the tube 
58 at 65 and located in respect to the holes 
6 as shown. 
The end fS9 of the tube 58 is attached to 

the exhaust pipe of the engine, and the end 60 
can be attached if desired to a pipe to conduct 
the gases from the muffler. The number of sound 
traps 62 required depends on the results desired 
and the characteristics of the exhaust noise to 
be silenced. 
The gas from the engine enters the muffler at 
59 and passes down the tube 58 while the sound 

energy passes into the sound traps f2 where, 
after expansion, it is dissipated or destroyed by 
reflection and focusing within said sound traps 
so that the gas emerges from the outlet port 60 
with little or no attendant noise. 

It can readily be seen that in this design of 
muffler, there are no bafles to offer restrictions 
to the flow of the gas, and that the gas has a 
direct passage through the center of the muffler. 
The dot and dash lines show how some of the 
Sound may be focused and reflected. The man 
ner in which the sound is reflected is dependent 
on the angle it strikes the walls of the sound trap. 

Fig. 15 is a modification of Fig 14. The center 
exhaust conduit 67 is provided with groups of 
holes 69 which are surrounded by the Sound 
traps f s8, formed by another kind of annular 
parabola 66. The parabola fits can be in halves 
and welded together at 66' and also be welded 
to the tube 6 at 6'. 

Parabolas similar to 27 of Fig. 11 can be used 
if desired; in which case two such reflectors would 
be used face to face, and the focus point would be 
on the axis of the tube 67. 
The operation of this muffler is similar to Fig. 

14, that is, the gas passes through the tube 67 
while the sound energy passes into the SOund 
traps f68 where it is destroyed by reflection and 
focusing. 

I have found by experiment that the sound 
traps 62 and 68 of Figs. 14 and 15 respectively, 
as well as any of the preceding Sound trapS, can 
be of various shapes without effecting the silenc 
ing characteristics. The sound after entering 
the traps destroys itself by reflection within said 
traps with little or none escaping after entering. 
The effect of different shaped sound traps is only 
to change the manner in which the sound is re 
flected within said trap. after entering it. 
My sound traps, as used in Figs. 4, 14 and 15 

are not as efficient as when used as shown in 
Figs. 6, 7, 8 and 9, that is, at the end of the muf 
fler, due to the fact that, since the sound has 
direction down the pipe, it will readily pass into, 
or rather, it is headed into the sound trap at its 
end, whereas in Figs. 14 and 15, the tendency of 
the sound to pass into the sound traps 82 and 
68 is not near as great. A practical proof of 

this is that, say in Fig. 6 or any of the other 
similar figures, very little sound passes through 
the holes 89, Fig. 6 into the chamber 90, even 
though the gas flow would tend to carry it 
through. Therefore, in Figs. 14 and 15, several 
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6 
sound traps are needed to give results equivalent 
to that where the sound trap is at the end of the 
tube, but offsetting this need of more than one 
sound trap is the fact that the mufflers in Figs. 
14 and 15 have comparatively no back pressure, 
as the gas passes straight through without being 
hindered by baflies. 
The holes 6 and 69 of Figs. 14 and 15 re 

spectively, break up the sound energy somewhat 
as it enters the sound traps, after which still 
more energy is taken from the Sound by reflec 
tions within the sound traps. However, some 
of this sound energy which has been greatly re 
duced by the aforesaid reflections, may be re 
flected in this weakened condition back through 
the holes 6 and 69 in which case, it would 
be further weakened, and would mingle with the 
sound energy in the pipe and be acted on again 
by the following sound traps. It will be seen 
that the holes 6 and 69 act twice on breaking 
up the sound energy without offering resistance 
to the flow of the gases. The holes 6 and 169 
are preferably few in number and comparative 
ly small to prevent most of the sound which 
passes into the sound traps from being reflected 
back through the holes. It will be understood 
that there is more tendency for the sound to 
pass into the Sound traps through the holes S. 
and 69 than there is for it to conne back from 
the sound trap through these holes as the energy 
of the Sound is greatly reduced by this time. 

In Fig. 16 is shown a modification of the 
sound traps 62 and f68. This sound trap, formed 
by the parts O and fill, surrounding the per 
forated tube 72 is filled with steel wool or other 
Sound absorbing material to absorb the sound 
energy from the gas as it passes down the tube 
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72. This steel wool acts similar to the steel 
wool in Figs. 12 and 13, that is, the sound passes 
through the holes 3 and into the interstices of 
the steel wool where its energy is absorbed or 
destroyed. 
I have previously mentioned that soft mate 

rial will absorb sound, therefore the soot that 
will accumulate in the sound trap chamber of the 
foregoing designs after the muffers have been in 
operation will have a sound absorbing effect and 
reduce the number of reflections necessary to 
dissipate the sound energy, and also increase the 
silencing. 
In the mufflers illustrated, the idea is to cause 

the destruction of the sound energy by providing 
closed chambers or sound traps, through which 
there is substantially no gas flow, but into which 
the Sound energy can pass and be trapped, where 
it is dissipated. V 

In any of the foregoing sound traps, the sound 
can be permitted to expand as it naturally tends 
to do when passing into a larger chamber from 
a smaller one, and said expanded sound will dis 
sipate itself by reflection within the sound traps 
and practically none of said sound energy will 
escape from said sound trap after entering it. 
The methods of silencing set forth in this speci 

fication can be applied also to ventilators. 
While various modifications of my invention 

have been described in considerable detail, it is 
not my intention to limit its scope to those par 
ticular embodiments, or otherwise, than by the 
terms of the appended claims. 
What I claim and desire to secure by Letters 

Patent is: 
1. A silencer for exhaust gases comprising a 

muffling unit through which the exhaust gas 
stream flows on its way to atmosphere and hav 

2,188,50 
ing provision at one end thereof for connection 
to the exhaust pipe of an engine, said mufting 
unit having in combination a tube of substan 
tially uniform cross sectional area and through 
which Sound entrained gas flows, said tube being 
provided with an exhaust gas inlet opening at 
One end thereof, an outlet opening in the walls 
thereof, said outlet opening comprising a series of 
relatively small openings extending axially and 
circumferentially of said tube, and a further out 
let opening at the other end thereof, one of said 
outlet openings constituting an exhaust gas out 
let having communication with atmosphere, the 
other outlet opening Constituting a sound energy 
outlet, means providing a sound trap chamber, 
said chamber being acoustically coupled to said 
sound energy outlet in such a way as not to form 
part of the path traversed by the major portion 
of said gas on its flow through said unit, and 
having a cross sectional area substantially great 
er than that of said sound energy outlet in 
mediately adjacent said outlet. 

2. A silencer for exhaust gases comprising a 
muffling unit through which the exhaust gas 
stream flows on its way to atmosphere and hav 
ing provision at one end thereof for connection 
to the exhaust pipe of an engine, said muffling 
unit having in combination a tube through which 
exhaust gas and sound energy pass, said tube 
being provided with an exhaust gas inlet open 
ing at one end thereof, an outlet opening in the 
walls and a further outlet opening at the other 
end thereof, one of said outlet openings consti 
tuting an exhaust gas outlet having communica 
tion with atmosphere, the other outlet opening 
constituting a sound energy outlet, means pro 
viding a sound trap chamber, one of said open 
ings comprising a series of relatively small open 
ings extending axially and circumferentially of 
said tube, said sound trap chamber being acous 
tically coupled to said sound energy outlet in 
such a manner as not to form part of the path 
traversed by the major portion of said gas on its 
flow through said unit and being of substantial 
ly larger cross sectional area than said sound 
energy outlet, immediately adjacent said outlet, 
the axis of said tube being disposed within the 
outer peripheral boundary of said sound trap 
chamber. 

3. A silencer for exhaust gases comprising a 
muffling unit through which the exhaust gas 
stream flows on its way to atmosphere and hav 
ing provision at one end thereof for connection 
to the exhaust pipe of an engine and provision 
at the other end thereof for connection to a tall 
pipe leading to atmosphere, said muffling unit 
having in combination a tube through which 
sound entrained gas flows, said tube being pro 
vided with an exhaust gas inlet opening at one 
end thereof, an outlet opening at the other end 
thereof, and a further outlet opening in the walls 
thereof, said outlet opening in the walls thereof 
comprising a series of relatively small openings 
extending axially and circumferentially of said 
tube, one of Said outlet openings constituting an 
exhaust outlet having communication with at 
mosphere, the other outlet opening constituting a 
Sound energy outlet having communication with 
means providing a sound trap chamber, said 
chamber being abruptly enlarged adjacent said 
Communication and being of substantially 
greater cross sectional area than said sound 
energy Outlet, said chamber being disposed ad 
jacent the end of said tube and constructed and 
arranged in such a manner as not to form part 
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of the path traversed by the major portion of 
the exhaust gas stream on its flow through said 
unit, and an expansion chamber through which 
the exhaust gas flows, in communication with 
said tube through one of said openings. 

4. A silencer for exhaust gas comprising a 
mufting unit through which the exhaust gas 
stream flows on its way to atmosphere and hav 
ing provision at one end thereof for connection 
to the exhaust pipe of an engine, said mufting 
unit having in combination a tubular member 
through which exhaust gas and sound energy 
pass, a casing around said member, said member 
being provided with an exhaust gas inlet open 
ing and separate outlet open areas, one of said 
open areas being formed in a wall of said mem 
ber by a plurality of relatively small openings of 
sufficient relative effective area to provide a sub 
stantially unrestricted exhaust gas opening to 
atmosphere, the other of said open areas con 
stituting a sound energy opening, and a sound 
trap chamber formed in part by said casing 
and being in communication with the latter 
mentioned open area, said sound trap chamber 
being abruptly enlarged adjacent said opening, so 
es to restrict the return flow of sound from said 
sound trap chamber to said tubular member and 
being constructed and arranged in such a manner 

30 

40 

as not to form part of the path traversed by the 
major portion of the gas in its flow through said 
unit. 

5. A silencer for exhaust gases comprising a 
mufting unit through which the exhaust gas 
stream flows on its way to atmosphere and hav 
ing provision at one end thereof for connection 
to the exhaust pipe of an engine, sadd mufting 
unit, having in combination a tube having a series 
of relatively small openings extending axially 
and circumferentially thereof, said tube being 
provided with an exhaust gas inlet opending and 
separate outlet open areas, one of which open 
areas being provided by said series of openings, 
one of said open areas being formed in the walls 
of said tube and of sufncient relative effective 
prea to' provide a substantially unrestricted ex 
haust gas opening to atmosphere, the other of 
said open areas being formed at one end of said : 
tube and constituting a sound energy opening, 
and means providing a sound trap chamber in 
communication with the latter mentioned tube 
open area, the opening between said tube and 
said chamber being of substantially less cross 
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sectional area than that of the main portion of 
said chamber, said chamber being constructed 
and arranged in such a manner as not to form 
part of the path traversed by the major portion 
of said gas on its flow through said unit. 

6. A silencer for exhaust gases comprising a 
muffling unit through which the exhaust gas 
stream flows on its way to atmosphere and having 
provision at one end thereof for connection to 
the exhaust pipe of an engine, said mufting unit 
having in combination a tube through which gas 
and sound energy pass, said tube being provided 
with an exhaust gas inlet opening and separate 
outlet open areas, one of said open areas being 
formed in the walls of said tube by a plurality of 
relatively small openings extending circumferen 
tially and axially of said tube, one of said open 
areas being of sufficient relative effective area to 
provide a substantially unrestricted exhaust gas 
opening to atmosphere, the other of said open 
areas being formed at the end of said tube and 
constituting a sound energy opening, and means 
providing a sound trap chamber closed on all. 

7 
sides except for an opening that is in communi 
cation with the latter mentioned tube open area, 
said sound trap chamber having a croSS Sec 
tional area substantially greater than that of 
said sound energy opening, said sound trap 
chamber being abruptly enlarged adjacent said 
opening. 

7. A silencer for exhaust gases comprising a 
mufting unit through which the exhaust gas 
stream flows on its way to atmosphere and hav 
ing provision for connection to the exhaust pipe 
of an engine and to a tall pipe leading to atmos 
phere, said muming unit having in combina 
tion a tube of substantially uniform cross-sec 
tional area, said tube being provided with an ex 
haust gas inlet opening at One end thereof, an 
outlet opening in the walls formed by a series 
of relatively small openings extending circum 
ferentially and axially thereof and a further out 
let opening at the other end of said tube, one of 
said outlet openings constituting an exhaust gas 
Outlet leading to atmosphere through said tail 
pipe and having an effective area sufficient to per 
Init, a substantially unrestricted flow of exhaust 
gas to atmosphere, the other of said outlet open 
ings constituting a sound energy outlet, and means 
constituting a sound trap chamber having corn 
munication with said sound energy outlet open 
ing, at least a portion of said chamber having a 
Cross sectional area substantially greater than 
that of said sound energy outlet opening, said 
sound trap chamber being constructed and ar 
ranged so as not to form part of the path traversed 
by the major portion of said gas stream on its 
foW through said unit. 

8. A silencer for exhaust gases comprising a 
muffling unit through which the exhaust gas 
stream flows on its Way to atmosphere and hav 
ing provision at 'one end thereof for connec 
tion to the exhaust pipe of an engine and pro 
vision at the other end thereof for connection to 
a tail pipe leading to atmosphere, said mufting 
unit comprising a tube of substantially uni 
form cross-sectional area, said tube being pro 
vided with an exhaust gas inlet opening at one 
end thereof, an outlet opening at the other end 
thereof, and a further outlet opening in the walls, 
said outlet opening in the walls comprising a 
series of relatively small openings extending 
axially and circumferentially of said tube, one of 
said outlet openings constituting an exhaust gas 
outlet leading through said tail pipe to atmos 
phere and having an effective area. sufficient to 
permit a substantially unrestricted flow of ex 
haust gas to atmosphere, the other outlet open 
ing constituting a sound energy outlet and lead 
ing to means providing a dead chamber for trap 
ping said sound energy, the communication be 
tween said tube and said chamber being of Sub 
stantially less cross sectional area than that of 
the main portion of said chamber, said chamber 
being abruptly enlarged adjacent said com 
munication. 

9. A muffler for exhaust gases comprising a 
muffling unit through which the exhaust gas 
stream flows on its way to atmosphere and hav 
ing provision for connection to the exhaust pipe 
of an engine and to a tail pipe leading to atmos 
phere, said mufting unit having in combination 
a substantially unrestricted chamber through 
which exhaust gas and sound energy pass and 
having an inlet for an exhaust gas stream, a plu 
rality of openings in the walls of said chamber, 
one of which comprises a series of relatively 
small apertures extending axially and circum 
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8 
ferentially of said chamber, one of said openings 
constituting an outlet for the exhaust gas stream 
leading to atmosphere through said tailpipe, and 
the other of said openings constituting an outlet 
for the sound energy, and means providing a dead 
chamber in communication with said sound 
energy outlet opening, said dead chamber con 
stituting a sound trap and being abruptly en 
larged adjacent said opening. 

10. A silencer for exhaust gases comprising a 
muffling unit through which the exhaust gas 
stream flows on its way to atmosphere and hav 
ing provision at one end thereof for connection 
to the exhaust pipe of an engine, said mufting 
unit having in combination a tubular member 
of Substantially uniform cross-sectional area 
through which the exhaust gas stream having 
sound energy entrained thereinfows on its way to 
atmosphere, the walls of said member being pro 
vided with a series of relatively small openings 
extending axially and circumferentially thereof, 
and means providing an enlarged chamber hav 
ing a communication with said member, said 
chamber constituting a sound trap into which 
the sound energy from said gas stream escapes 
and wherein said sound energy expands and is 
confined, said chamber being abruptly enlarged 
adjacent said communication so as to restrict the 
return flow of sound from said chamber to said 
member. 

11. A silencer for exhaust gases comprising a 
muffling unit through which the exhaust gas 
stream flows on its way to atmosphere and hav 
ing provision for connection to the exhaust pipe 
of an engine and to a tail pipe leading to atmos 
phere, said muffling unit having in combination 
a tubular member of substantially uniform cross 
sectional area through which the exhaust gas 
stream having sound energy entrained there 
in flows on its way to atmosphere, and an open 
ing from said member leading to atmosphere and 
permitting a substantially unrestricted flow of 
said gas stream, a second opening in said tubular 
member constituting a sound energy Outlet, one 
of said openings comprising a plurality of rela 
tively small openings extending axially and cir 
cumferentially of said tubular member, and means 
providing an enlarged dead chamber in comi 
munication with said sound energy outlet, said 
dead chamber being abruptly enlarged to per 
mit the rapid expansion therein of sound energy, 
and constituting a sound trap. 

12. In a silencer for exhaust gases, a mufting 
unit through which the exhaust gas stream flows. 
on its way to atmosphere and having provisions 
for connection to the exhaust pipe of an engine 
and to a tail pipe leading to atmosphere, said 
muffling unit having in combination a tube form 
ing part of a path through which the exhaust 
gas stream flows on its way to atmosphere, a plu 
rality of relatively small openings extending ax 
ially and circumferentially of said tube and pro 
viding an outlet opening for the gas stream in 
the side walls of said tube, and means providing 
a dead chamber at one end of said tube acous 
tically coupled to said path and having a cross 
sectional area substantially greater than that of 
said tube, said dead chamber constituting a sound 
trap wherein the sound energy of said exhaust 
gases is destroyed, the ads of said tube being 
disposed within the Outer peripheral boundary of 
the sound trap chamber. 

13. In a unitary device for trapping the sound 
energy out of a gas stream during its passage 
therethrough, means affording a passageway 
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through which the gas stream flows through sali 
device, an inlet opening and an outlet opening 
in said device connected by said passageway, and 
means providing an enlarged dead chamber adja 
cent one end of said passageway, said chamber 
being separate from said passageway and having 
a communication therewith, said communica 
tion opening abruptly into said chamber, said 
chamber having a cross-sectional area substan 
tially greater than that of said communication 
and being adapted to permit the rapid expansion 
of sound energy within said chamber after pass 
ing through said communication, said communi 
cation being such as to restrict the return flow 
of sound energy from said chamber to said pas 
sageway so as to trap the major portion of said 
sound energy within said chamber, and a series 
of relatively small openings extending axially and 
circumferentially of said passageway and opera 
tively disposed between said chamber and the 
outlet from said device. 

14. A muffler for exhaust gases comprising 
a muffling unit through which the exhaust gas 
stream flows on its way to atmosphere and hav 
ing provisions for connection to the exhaust pipe 
of an engine and to a tall pipe leading to atmos 
phere, said mufting unit having in combination a 
chamber of substantially uniform cross-sectional 
area having an inlet for an exhaust gas stream, a 
plurality of outlets in the walls of said chamber, 
One of said outlets comprising a plurality of rela 
tively small openings extending annularly and 
axially of said chamber, one of said outlets con 
stituting an outlet for the exhaust gas stream 
leading to atmosphere through said tail pipe, 
and the other of said outlets constituting an 
outlet for the sound energy, and means providing 
a dead chamber out of the path of flow of the gas 
stream and in Communication with said sound 
energy outlet, said dead chamber constituting a 
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sound trap and being abruptly enlarged adjacent 
said sound energy outlet. 

15. In a mufting unit through which the ex 
haust gas stream flows on its way to atmosphere 
having provisions for connection to the exhaust 
pipe of an engine and to a tail pipe leading 
to atmosphere, said muffling unit having in com 
bination a passageway through which the gas 
stream flows through said unit and including an 
expansion chamber, an outlet from said unit lead 
ing to atmosphere through said tail pipe, means 
providing an enlarged dead chamber separate 
from said passageway and having a communica 
tion therewith, said dead chamber being abruptly 
enlarged adjacent said communication and hav 
ing a cross-sectional area substantially greater 
than that of said communication and being 
adapted to permit the rapid expansion of 
sound energy within said dead chamber after 
passing through said communication, said com 
munication being restricted to the return flow of 
sound energy from said chamber to said pas 
sageway so as to trap the major portion of said 
sound energy within said dead chamber, said 
unit being constructed so as to provide an annular 
and axially extending series of relatively small 
openings operatively disposed between said dead 
chamber and the Outlet from said unit. 

16. An acoustic silencer for sound entrained 
flowing gases of internal combustion engines con 
prising a casing having an inlet port and an 
outlet port for said gases, means providing a 
gas passageway within said casing between said 
ports, a sound trap chamber, formed in part by 
the walls of said casing, in direct communica 
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tion with said passageway and disposed and ar 
ranged relative thereto so as not to form part of 
the path traversed by the major portion of the 
gas on its flow through said silencer, said con 
munication being of substantially less cross-sec 
tional area than said sound trap chamber, said 
sound trap chamber being abruptly enlarged ad 
jacent said communication so as to trap and at 
tenuate the sound entrained in said gases, and 
having a length less than its width, the maximum 
effective cross-sectional area of the passageway 
being less than the maximum cross-sectional 
area of said sound trap chamber. 

17. An acoustic silencer for sound entrained 
flowing gases comprising a casing having an inlet 
port and an outlet port for said gases, means 
providing a gas passageway within said casing, a 
sound trap chamber, formed in part by the walls 
of said casing, acoustically coupled to said gas 
passageway and disposed and arranged so that 
said gases do not have to pass through said 
chamber on their Way to said outlet, said acous 
tically coupled chamber being adapted to attenu 
ate the sound entrained in said gases, the cross 
sectional area of said coupling being at least as 
great as the effective cross-sectional area of said 
passageway, and the maximum effective cross 
Sectional area of the passageway being less than 
the maximum cross-sectional area of said sound 
trap chamber. 

18. A sound attenuating device for sound en 
trained flowing gases of internal combustion en 
gines comprising a casing having an inlet and 
outlet for said gases, means providing a gas pas 
Sageway within said casing and including a tube 
of Substantially uniform cross-sectional area 
through which said sound entrained gases pass, 
Said tube being provided with a gas inlet opening 
at one end thereof, an outlet opening in the body 
of Said tube and a further outlet opening at the 
other end thereof, one of said outlet openings 
constituting a gas outlet, the other outlet open 
ing constituting a sound energy outlet opening 
having communication with means providing a 
Sound trap chamber, said sound trap chamber 
being substantially closed on all sides except for 
Said communication and being of substantially 
larger cross-sectional area than said other outlet 
opening, the axis of said tube being disposed 
within the outer peripheral boundary of said 
sound trap chamber, said sound trap chamber 
being abruptly enlarged adjacent said other out 
let opening so as to trap and attenuate the 
Sound entrained in said gases. 

19. An acoustic sound attenuating device com 
prising a casing having an inlet opening and an 
outlet opening, means providing in part a gas 
passageway of substantially uniform cross-sec 
tional area disposed within said casing, means 
defining a sound trap chamber in communication 
with and acoustically coupled to said passage 
way, said sound trap chamber being substantial 
ly closed on all sides except for said communica 
tion, and being of substantially larger cross-sec 
tional area than said communication, said com 
munication opening abruptly into said sound 
trap chamber so that there is a restriction to 
the return flow of sound energy from said cham 
ber to said passageway, said sound trap chamber 
being disposed and arranged so that the gas 
does not have to pass through said chamber on 
its way from said inlet to said outlet opening, 
said inlet and outlet being out of alignment. 

20. An acoustic sound attenuating device com 
prising a casing having a gas inlet opening and 

9 
an outlet opening, means providing a sound trap 
chamber substantially closed on all sides and dis 
posed within the confines of said casing, a tube 
acoustically coupling directly the interior of said 
casing and said chamber, the cross-sectional area 
of said chamber being appreciably greater than 
the Cross-sectional area of said tube, said sound 
trap chamber being so disposed and arranged 
that little or none of said gas passes through 
said chamber on its way from said inlet to said 
outlet opening. w 

21. An acoustic silencer for silencing the in 
take or exhaust noise of an internal combustion 
engine comprising a body, a header at one end 
thereof provided with a gas inlet opening, a 
header at the other end thereof, means provid 
ing a gas outlet opening, a partition within said 
body Spaced apart from said second mentioned 
header and cooperating with one of said headers 
to form an acoustic sound attenuating chamber 
through which little or none of said gas flows on 
its way from said inlet to said outlet, and a tube 
having a direct communication with the interior 
of said body and opening abruptly into said 
chamber, the area of said communication being 
Substantially less than the cross-sectional area 
of said chamber. 

22. An acoustic silencer for silencing the in 
take or exhaust noise of an internal combustion 
engine comprising a body, a header at one end 
thereof provided with a gas inlet opening, a head 
er at the other end thereof, means providing a 
gas outlet opening, a partition within said body 
Spaced apart from said second mentioned header 
and forming therewith an acoustic side branch 
chamber through which littie or none of said gas 
flows on its way from said inlet to said outlet, 
and a tube, having a direct communication with 
and opening abruptly into said chamber, the area 
of said communication being substantially less 
than , the cross-sectional area of said chamber, 
Said. tube being fastened to said partition, the 
axis of Said tube being substantially parallel to 
the axis of Said casing. 

23. An acoustic silencer for sound entrained 
flowing gases of internal combustion engines 
comprising a casing having a gas inlet port and 
an outlet port, a tube of substantially uniform 
Cross-sectional area within said casing forming 
at least a part of a path for exhaust gas and 
Sound energy and operatively connected to said 
inlet port, said tube having outlet means in the 
Walls thereof, and further outlet means at the 
other end thereof, one of said means constituting 
a gas outlet means in communication with said 
casing outlet port, means providing a chamber 
for extracting sound from said gases, said cham 
ber being acoustically coupled to the other of 
said outlet means and being arranged so as not 
to form a part of the path traversed by the ma 
jor portion of the gas. 

24. In a silencer for exhaust gases, a muffling 
unit through which the exhaust gas stream flows 
on its way to atmosphere and having provisions 
for connection to the exhaust pipe of an engine 
and to a tail pipe leading to atmosphere, said 
muffling unit having in combination a tube form 
ing at least part of a path through which the 
exhaust gas stream flows on its way to atmos 
phere, a plurality of relatively small openings 
extending axially and circumferentially of said 
tube and providing an outlet opening for the gas 
stream in the side walls of said tube, a perfo 
rated baffle member disposed between said tube 
and said tail pipe connection, and means defin 
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ing a dead chamber which is acoustically cou 
pled to said path and having a cross-sectional 
area substantially greater than that of said tube, 
said dead chamber constituting a sound trap 
wherein the sound energy of said exhaust gases 
is destroyed, the axis of said tube being dis 
posed within the outer peripheral boundary of 
the sound trap chamber, said chamber being 
coupled to said path in such a manner as not to 
form part thereof. 

25. An acoustic silencer for silencing the intake 
or exhaust noise of internal combustion engines 
comprising a casing having a gas inlet port and a 
gas outlet port, a tube of substantially uniform 
cross-sectional area within said casing forming 
at least part of a path for sound entrained flow 
ing gas and having one end operatively connected 
to Said inlet port, said tubehaving an outlet open 
ing at the other end thereof constituting a gas 
Outlet opening in communication with said cas 
ing outlet port, and means providing a chamber 
within said casing for attenuating said noise, said 
chamber being substantially closed except for 
Only an acoustic coupling to said path, the maxi 
mum. Cross-sectional area of said chamber being 
greater than the maximum effective cross-sec 
tional area of said path. 

26. An acoustic silencer for silencing the in 
take or exhaust noise of internal combustion en 
gines Comprising a casing having a gas inlet port 
and a gas Outlet port, a tube of substantially uni 
form cross-sectional area within said casing 
forming at least part of a path for conducting 
said gas and having one end in Communication 
with said inlet port, Said tube having an outlet 
opening in the walls thereof and a further Outlet 
opening at the other end thereof, one of said 
openings constituting a gas outlet opening in 
communication with said casing outlet port, 
means providing a chamber within the confines 
of said casing for attenuating Sadd noise, said 
chamber being acoustically coupled to the other 
of said outlet openings and arranged SO as not 
to form part of the path traversed by the major 
portion of said gases, and being abruptly en 
larged immediately adjacent said coupling. 

27. A silencer for silencing the intake or ex 
haust noise of an internal combustion engine 
comprising a body, a header at One end thereof 
provided with a gas inlet opening, a header at 
the other end thereof, means providing a gas out 
let opening, a partition within said body cooper 
ating with at least one of Said headers and with 
said body to form an acoustic sound attenuating 
side branch chamber, and a tube of small Cross 
sectional area, compared to the cross-sectional 
area of said chamber, disposed within said body 
and opening abruptly into said chamber, said 
tube forming at least part of a gas. Conducting 
channel between said inlet and outlet openings, 
said chamber being constructed and arranged in 
such a manner as not to form part of the path 
traversed by the major portion of the gas in its 
flow through said silencer. 

28. An acoustic silencer for sound entrained 
flowing gases of internal combustion engines 
comprising a casing having means providing a 
main gas conducting channel therein, means pro 
viding a sound attenuating chamber coupled 
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only acoustically to said channel, the maximum 
effective cross-sectional area of the channel being 
less than the maximum cross-sectional area of 
said chamber, Said casing being provided with an 
inlet. Opening and an outlet opening associated 
with Said channel, 
abruptly enlarged immediately adjacent its Zone 
Of coupling to said channel. 

29. An acoustic silencer for sound entrained 
flowing gases comprising a casing having a gas 
inlet port and a gas Outlet port, means providing 
an acoustic chamber for attenuating said sound, 
a tube of substantially uniform cross-sectional 
area within said Casing having an inlet opening, 
Operatively connected to said inlet port, and two 
outlet openings, one of said outlet openings con 
stituting a gas outlet opening in communication 
with said outlet port, the other of said outlets 
constituting a sound energy gutlet in communica 
tion with said acoustic chamber, said chamber be 
ing constructed and arranged in such a way as 
not to form part of the path traversed by the 
major portion of the gas on its flow through the 
silencer, and being abruptly enlarged adjacent 
said communication so as to restrict the return 
flow of sound energy from said chamber to said 
tube. 

30. A silencer for sound entrained flowing gases 
comprising a muffling unit through which the gas 
stream flows, said muffling unit having in com 
bination a casing having an inlet opening and 
an outlet opening, means, including a tube of 
uniform cross-sectional area provided with per 
forations in the walls thereof, forming a passage 
way within said casing for the flow of gas between 
said inlet and Outlet Openings, and means coop 
erating with said casing to define a sound trap 
chamber, said chamber being acoustically cou 
pled to said passageway in such a manner as not 
to form part of the path traversed by the major 
portion of the gas On its flow through said casing. 

31. A silencer for sound entrained flowing 
gases comprising a muffling unit through which 
the gas stream flows, said muffling unit having in 
combination a casing having an inlet opening 
and an outlet Opening, means, including a tube 
of uniform Cross-sectional area provided with an 
open area in the walls thereof, forming a pas 
sageway within said casing for the flow of gas 
between said inlet and Outlet openings, and 
means cooperating with said casing to define a 
sound trap chamber, said chamber being acous 
tically coupled to said passageway in such a man 
ner as not to form part of the path traversed by 
the gas on its flow through said casing. 

32. An acoustic sound attenuating device 
Comprising a casing having a gas inlet opening 
and an outlet opening, means providing a sound 
trap chamber substantially closed on all sides 
and disposed within the confines of said casing, 
an opening acoustically coupling directly the in 
terlor of said casing and said chamber, the cross 
sectional area of said chamber being appreciably 
greater than the cross-sectional area of said 
opening, said sound trap chamber being so dis 
posed and arranged that little or none of said gas 
passes through said chamber on its way from said 
inlet to said outlet Opening. 
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and said chamber being 
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