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The present invention relates to silencers 

or mufflers such as are used in connection 
with gas or oil engines to reduce the noise of 
the exhaust or in connection with various 

is kinds of steam and pneumatic machinery for 
deadening the discharge or intake noises 
thereof. 
One object of the invention is to provide 

a muffler or silencer of the general character 
10 above mentioned which will effectively per 

form its function without creating back pres 
sure. 
To this end, the invention contemplates 

broadly the provision, in an exhaust or in 
15 take muffler, of a silencing conduit construct 

ed and arranged to obstruct the escape of 
the sound waves without throttling the flow 
of the sound propagating medium. 

in carrying out this feature of the in 
20 vention the silencing conduit is made to com. 

prise at least one section, the walls of 
which are shaped in accordance with the 
principles of Venturi tube construction to 
provide a gradually contracting portion and 

25 a gradually expanding portion, the former 
being arranged to discharge into the latter. 
As the exhaust gases pass through a conduit 
constructed in this manner the sound waves 
which strike the tapering walls of the con 
tracting portions are reflected backwardly 30 

and are trapped and as a result only such 
sound waves, escape as pass directly through 
the Small end of the contracted portion with 
out striking against the converging walls 
thereof. By reason of the Venturi action of 
the expanding or diverging portion of the 
conduit, the velocity of the gases is increased 
in the restricted portion to such an extent 
that the volume of flow per unit of time of 
said gases or propagating medium is not ma 
terially reduced and consequently the "dis 
charge capacity of the conduit is not re 
duced and no undesirable back pressure is 
created. - 

Another object of the invention is to pro 
ide, in an exhaust muffler for internal com 

bustion engines, means whereby the “head' 
or advance portion of the intermittent or 
pulsating stream of exhaust gases will serve 
to draw out the “tail” or rear portion of the 
latter, and thus to assist in scavenging, the engine cylinders. . 
Another object of the invention is to pro 
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vide certain new and useful improvements in 
silencers tending to simplify their construc 
tion, increase their efficiency and reduce the 
cost of their manufacture. 
With these latter objects in view, as will 

appear from the following description, the 
invention further consists in the features of 
construction and in the combinations and 
arrangements of parts hereinafter described 
and claimed, the advantages of which will. 
be apparent to those skilled in the art. 

In the accompanying drawings, 
Fig. 1 is a longitudinal sectional view of a 

silencer embodying one feature of the present 
invention; 

Fig. 2 is a section on the line 2-2 of Fig. 1; 
Fig. 3 is a view similar to Fig. 1 showing 

a modification of the construction illustrated 
therein; 

Figs. 4, 5, and 6 are longitudinal sectional 
views of silencers embodying in alternative 
forms certain additional features of the pres 
ent invention. 

Referring first to Figs. 1 and 2 of the 
drawings, the silencer or muffler therein illus 
trated consists of a conduit comprising a plu 
rality of sections 2, each having gradually 
contracting portions 3 and gradually ex 
panding portions 4 relatively arranged to 
produce the effect of the well-known Wenturi 
tube upon a fluid or gas flowing there 
through. The inventor has discovered that 
by providing, in a silencing conduit, one or 
more tubular sections having converging 
walls as in the case of the illustrated sections 
3, most of the sound waves will strike the 
converging walls and be reflected backwardly 
so that they will be effectively trapped, the 
only sound waves finally escaping being those 
which pass directly through the several re 
stricted portions of the conduit without first 
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engaging any portions of the walls thereof. 
It is very important in most engines and in 
many forms of machinery in connection with 
which mufflers are employed that the exhaust 
or discharge shall not be obstructed so as to 
produce back pressure in the engine cylin 
ders or pressure chambers of the machinery. 
To prevent the creation of back pressure the 
present invention contemplates the employ 
ment, in conjunction with the contracted sec 
tions 3, of the tabular sections 4 having 
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gradually diverging side walls, the latter regularly recurring contractions and ex 
sections being arranged to receive the sound pansions in the stream of the sound prop 
propagating medium directly from the small agating gases. 
ends of the converging sections 3 and to Fig. 4 is illustrative of a silencer which 
draw said medium through said converging embodies another feature of the present in 
sections so that its flow will not be substan- vention. As shown, a continuous tube 6 is 

flow through the expanding sections 4 of the scribed in connection with the Figs. 1 and 2. 
conduit these sections act in substantially the The tube 6, which serves as a conductor for 

tially retarded therein. provided with a series of Venturi sections 7 
As the gases which carry the sound waves which may be similar to those already de-, 

() 

same manner as a Venturi tube to expand the exhaust gases, or other sound propagat, the stream of gas and to lower its pressure ing medium, fits tightly within a cylindrical 
and thereby to assist in increasing the dis- tube 8 to form annular compartments or 
charge capacity of the conduit. Further- chambers 9 between the enlarged portions 
more, the noise values are spread over a of the tube 6, each chamber 9 being sub 
much greater area and consequently their stantially gas tight except for connections 
value per square inch becomes much reduced. through a plurality of ports 10 to the inner 
As the gases pass through the contracting tube 6 at the region of lowest pressure in 
sections 3, the sound waves are reflected and the respective Venturi section of said tube. 
the noise value of those waves which escape With this construction the sound waves 
through the small ends of these sections bear are reflected backwardly by each converging 
the same relation to the noise value of the wall portion of the tube and by reason of 
waves entering said sections as the minimum the shape of the succeeding diverging wall 
cross-sectional areas of these sections bear to portions the flow of the gases is not mate. 
the maximum cross-sectional areas thereof. rially impeded. Furthermore by reason of 
Thus, each time the gases enter a new con- the low pressure which exists in the re 
tracting section, a relatively large quantity stricted portions of the Venturi sections 7, 
of the remaining sound waves are reflected the gases in the chambers 9 are partially ex 
backwardly and trapped and only a rela- hausted through the ports 10 at each pulsa 
tively small quantity are permitted to escape. tion of the exhaust, leaving a partial vacuum 
Consequently by employing a sufficient num- within each of said chambers. This partial 
ber of contracting sections in the silencing vacuum in the chambers 9 “satisfies' itself 
conduit nearly all of the sound waves will from or, in other words, is relieved by the 
ultimately be trapped so that the noise will following gases. Thus the "head” of each 
be practically silenced by the time the ex- exhaust pulsation becomes effective to “pull 
haust gases finally emerge from the silencer. out the tail' thereof and thus to secure 

It will be understood that by reason of complete scavenging of the engine cylinders 
the Venturi action of the diverging sections or other pressure chambers. The inner tube 
4, the velocity of the flow through the re- 6 may be rigidly secured in any suitable 
stricted portions of the conduit will be in- manner to the outer tube 8 or the tubes 6 
creased in proportion to the amount of re- and 8 may be detachably held in assembled 
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duction in cross-sectional area of the con- relation by means such as a spring latch 12 
duit at these points. Thus substantially the which may be released to permit convenient 
same volume per unit of time will pass removal of the inner tube for cleaning pur 
through said restricted portions as passes, in poses. 
the same time through the unrestricted por- A modification of the construction just de 
tions of the conduit. Accordingly, the least scribed is shown in Fig. 5. In this figure 

'80. 

)) 

100 

0. 

possible resistance is offered to the flow of the silencing conduit comprises a series of - 
the gases, the discharge thereof is practi- separate sections 14 each having a contracted 
cally unretarded and no back pressure is inlet 15, an enlarged intermediate portioa 
created. . . 16 and a contracted outlet 17. The inlet 15 

It is of course, of importance that the of each section 14 is of somewhat larger di 
walls of the converging portions of the Wen ameter than the outlet 17 thereof, and the 
turi sections shall be so shaped and pitched several sections are arranged in axial aline 
as to reflect the sound waves to best advan- ment. The outlet of each preceding section 
tage without creating too much frictional re- is arranged to telescope within the inlet of 
sistance to the flow of the gases in which the each succeeding section. Thus the forward 
sound waves travel and also that the di- half of each section 14 and the rear half 
verging portions of the Wenturisections shall of the section 14 next in advance thereof in 
be properly proportioned to produce the de- combination constitute a Venturi section 
sired effect upon the flow of the gases. such, in effect as the Venturi sections in the 

In the modified construction shown in Fig. forms of silencers heretofore described. 
3, the several Venturi sections 5 have been The separately constructed sections 14 may 
non-uniformly spaced in the conduit to break be independently secured within an outer 
up the resonance resulting from a series of cylindrical tube 18 by means of screws or 
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rivets 19 or in any other suitable manner as by welding or crimping operations. The 
chambers 20 which surround the reduced 
portions of the Wenturi sections are in com 
munication with the interior of the exhaust 
conduit through annular ports 21 formed 
between the telescoping inlet and outlet 
ends of the inner tube sections 14, and thus 
constitute low pressure chambers corre 
sponding to the chambers 9 shown in F: 4. 

In Fig. 6 is shown a modification in which 
the silencer conduit comprises a series of 
sections or units 23 which correspond to the 
conduit sections 14 of the construction 
shown in Fig. 5. Each unit 23 includes, in 
addition to the expanding and contracting 

20 

ortions 24 and 25 through which the ex 
aust gases flow, a tube 26 which cooperates 

with similar tubes on other units 23 to con 
stitute an outer cylindrical shell in which 
low pressure chambers 32 are formed. As 
shown, the outer tube 26 of each unit 23 is 
made integral with the contracting portion 
25 while the expanding portion 24 is riveted 
at 27 to large end of the contracting portion 
25. The tubes 26 of the several units 23 
have universal joint connections with each 
other thus providing a muffler conduit which 
is flexible and may be bent to avoid obstruc 
tions or otherwise adapt itself for conven 
ient installation. To this end each tube 26 
is formed with spherically curved end por 
tions 28 and 29, the portions 29 of each tube. 
26 constituting a socket for receiving the 

3. 5 ortion 28 of the adjacent tube 26 thereby 
orming a ball and socke joint connection 
between said tubes 26. The tubes 26 are 
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made of such length as to insure that the 
units 23 will be arranged with their outlet 
and inlet ends telescoping but separated by 
an annular space 31 providing means of 
communication between the interior of the 
conduit and the series of annular chambers. 
32 which surround the conduit units 23 and 
have the same function as the chambers 20 
of the construction shown in Fig. 5. 

It will be understood that the invention 
may be embodied in various other forms 
than that shown and that many changes in 
the details of construction and arrangement 
of parts may be resorted to without depart 
ing from the spirit and scope of the inven 
tion as hereinafter claimed. 

Claims: 
1. A muffler 

an internal combustion engine comprising a 

60 

conduit for the exhaust gases having a Wen turi-like passageway therein and a chamber. 
closed on all sides except for an openin 
therefrom into the restricted portion of sai 
passageway. 

2. In a muffler for silencing the exhaust 
of an internal combustion engine, a conduit 
comprising a converging section and adi 
verging section, said converging section 

for silencing the exhaust of 

opening into said diverging section to pro 
vide a Venturi-like passageway therebe 
tween and a chamber closed on all sides ex 
cept for an opening therefrom into the re 
stricted portion of said passageway. 

3. In a muffler for silencing the exhaust 
of an internal combustion engine, a conduit 
comprising a series of alternate converging 
and diverging sections, each converging sec 
tion opening into the next succeeding diverg 
ing section to form a series of Venturi-like 
passageways in said conduit, and a separate 
chamber surrounding each passageway, each being closed at all sides except for an open 
ing therefrom into the restricted portion of its respective passageway. 

4. A muffler for silencing the exhaust of 
an internal combustion engine having, in 
combination, a conduit for the exhaust gases 
comprising a converging section and a di 
verging section, the converging section hav 
ing its contracted end telescoping within the 
contracted end of the diverging section and 
separated therefrom by an annular space, 
and a gas tight chamber surrounding said 
contracted ends and communicating with the 
interior of said diverging section through 
said annular space. 

5. A muffler comprising a flexible conduit 
for a sound propagating medium comprising 
a plurality of separate longitudinal sec 
tions directly joined together by flexible 
joints to permit a limited amount of uni 
versal movement between adjacent sections, 
and said sections having passageways con 
structed and arranged to obstruct the pas 
sage of the sound waves. 

6. A muffler comprising a flexible con 
duit for the sound propagating medium 
comprising a plurality of separate longi 
tudinal sections directly joined together y 
a flexible joint to permit a limited amount 
of universal movement between adjacent 
sections, said sections combining to afford a 
succession of Wenturi-like passages for ob. 
structing the sound waves without throt. 
tling the flow of the sound propagating me 
dium. . . . . . 

7. A muffler comprising a flexible con 
duit for the sound propagating medium con 
sisting of a plurality of longitudinal sec 
tions joined together to permit, a limited 
amount of universal movement between ad 
jacent sections, said sections combining to 
afford a succession of Venturi-like passages 
for obstructing the sound waves without 
throttling the flow of the sound propagating 
medium, and a series of low pressure cham 
bers communicating with the restricted por 
tions of said passages. 
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8. An exhaust muffler having, in combi 
nation, a series of units each comprising di 
verging and converging inner conduit sec 
tions and an outer tubular section having 
two spherically curved portions spaced lon 

. 
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gitudinally thereon, one of said curved por- and arranged to provide when assembled a 
tions on each tubular section being adapted muffler conduit having a succession of Wen 
to function as the socket member and the turi-like silencing passages. 10 
other of said curved portions as the ball In testimony whereof I have affixed my 
member of a series of ball and socket joints signature. 
connecting said units to provide a flexible 
muffler conduit, said units being constructed HIRAM PERCY MAXIM 


