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This invention relates to the handing of exhaustgaSeS 
and,in particular,concerns a combination exhaust gaS 
conduit and Silencer that is well adapted for use as an 
exhaust system for modern,low-slung automobiles in 
which relatively little space is available for conventional 
type muflers. 

Itis the object ofthisinvention to provide a combina 
tion conduit and Silencer whichis Smalin diameter,1Ong 
in length and can be readily bentin order to fitinto the 
Blaces available for it on the chassis of modern auto 
mobiles. 
The invention is ilustrated in the accompanying 

drawingsin which: 
FIGURE 1 is a schematic view,partly broken away, 

showing an exhaust system incorporating the present in 
vention;and 
FIG,2is a Section along the line 2—2 of FIG,1. 
Aninternal combustion engine1 is Schematicaly ilus 

trated in FIG,1 and this has an exhaust manifold 3 
which delivers gases to an exhaust pipe 5. A combina 
tion exhaust gas conduit and silencer 7,constructed in 
accordance with the principles of the invention,is pro 
vided with afange 9atits upstream orinletend and this 
is secured to the outletend of the pipe 5 so as to receive 
exhaust gases from the pipe 5. 
The conduit 7 comprises a long outer shel or tube l 

which may be one or more layers and which may be cer 
amic coated,The inletend is swaged down in order to 
provide the neck 9 and the outlet end may Simiarly be 
swaged down to provide an outlet neck ?3. It is contem 
plated thatthe unit 7 wil be many feet long,being Suf 
ficientin length to extend from the engine l,in the front 
of the vehicle,to a pointadjacent the rear bumper of the 
vehicle where the neck ?3 wil be located to discharge eX 
haustgases. It is preferable that the tube ? be about 
3"in outer diameteranditis bendable through the use of 
suitable equipment so thatit can be shapedin the manner 
of present daytaipipesto fitinthe space thatis available 
forit on the individual automobiles. - 

Locatedinside the tube ??is suitable Silencing Structure 
whichisindividuallyadapted to silence the Variousengines 
that will use the present invention. For optimum tuning 
and silencingitis likely that the Silencing Structure from 
one engine to another wil be somewhat diferent though 
the principles incorporated will remain pretty much the 
Same,as will the siencing Structure itSelf,the major 
changes ordinarly being in size,Shape,number,or loca 
tion of the individual components. The Silencing Struc 
ture is of Such a nature that the unit 7 can be bent,fat 
tened,or shaped out of round,after the unit has been 
completely assembled with al the structure inside. 
The silencingstructure within the conduit 7 preferably 

comprises three diferent components,namely,resonator 
chambers with tuningtubes,expansion chambers,andhigh 
frequency or spitchambers. These may be located atthe 
proper lengthwise positions in the conduit 7 with due 
regard to the frequencies to be handled and any Special 
problemsinvolvedin bending ofthe assemblyatparticular 
points where internal structure is positioned. 
To illustrate the Silencing Structure that may be used, 

there is a resonator chamber forming member 15 which 
comprises a tube having an enlarged diameter ?7at one 
end whichis spotwelded at"x°to the shel17. The main 
length 19 of the member 15is of reduced diameter to 
provide an internal passage2i(preferably of the same in 

10 

20 

35 

40 

50 

60 

70 

2 
ner diameter aspipe 5)and an annularexternal reSonator 
chamber 23 betweenthe Section19and the wall11. The 
other end of the member f5 is enlarged at 25 and is 
of Süficient length to provide an annular tuning neck 27 
between Section 25and wal ?? constituting the onlyinlet 
and outiet to the chamber 23. If desired,projections or 
folds 29 may be formed to extend outwardy from the 
fiange 25to fit the inside of the tube i and furnishaddi 
tional support for the member 15. However,the mem 
ber15 is rigidy attached to wal l only at the one end 
?7. The length of the chamber 23 is Selected to give the 
desired chamber volume and the length and area of the 
tuning neck27are selected along with the volume of the 
chamber 23 so that they will attenuate the desired fre 
quency. The unit ?5is shown positioned so thatthe tun 
ing neck 27 faces upstream. Asimilar unit3? is shown 
whichisarrangedin thereverse directionso thatitstuning 
neckfaces downstream. Known principles ofacoustic en 
gineering can be utized to position the devices 15 and 
3? at the optimum points and facing the optimum direc 
tion aiong the length ofthe unit 7. Because oftheirsingle 
end connection to the shell ?? itis possible to bend the 
Coaduit 7 even at the points where the resonator chamber 
units 15 are located. 

Located both upstream and downstream adjacent to 
the device i5 are expansion chambers33which comprise 
empty Spaces inside the shellí?. The resonatorchambers 
provided by units 13 and 3? and the expansion chambers 
33 Wil Silence lower frequencies and can be called high 
pass chamberS. In order to attenuate high frequencies, 
Spitchamber units35are provided and constitutelowpass 
eVLCeS? 

The unit 35 comprises an annular member that has a 
peripherai flange 37 atits inlet end and another one 39 
atits outlet or downstreamend. Only one oftheends37 
and 39is spotwelded to the shel11,the end37 beingso 
ilüstrated. fntermediate Sections of the member 35 are 
ehlarged in diameterto contact the sheHasindicatedat41 
and 43. The Sections 37,39,41,and 43 define between 
them andwithwal li three ormorechambers45,47,and 
49. The inside diameters ofthese chambersare provided 
by the perforated tubular sections 5?,53,and 55 which 
are preferably of the Same diameterasthe Section2? and 
the exhaüst pipe 5. Each of the chambers 45,47,and 
49 is preferably about the Same length as the diameter 
of the Shel l,thatis about 3"1ong The openings in 
the pipe Sections5?,53,and55may be mereperforations 
formed in the shell or they may be louvers as often used 
in the Spit chambers of automotive mufers,The spit 
chamberS 43,47,and49 wil silence the highfrequencies 
in the gases in a known manner. 

While thepattern maybe variedto suitspecificapplica 
tions,ingeneral,Ipreferto havethesilencingcomponents 
(namely the expansion chamber33,the resonatorcham 
ber Unit ?5,and the Spit chamber unit35)arrangedin 
the pattern indicated. Thatis,the expansion chamber, 
folowed bythe resonatorchamber,folowed byanexpan 
sion chamber,folowed byaspitchamber,foHowed byan 
expansion chamber,folowedbyaresonatorchamber,and 
So on. The Silencing components indicated have the 
capacity to remove both high and low frequencies. Suit 
able modification of the units ?5and 3í wilenablethem 
to eiminateeventhevery low notes andfrequenciessome 
times found in modern automobiles,The expansion 
chamber 33 wil tend to eiminate the moderately low 
and intermediate frequencies whereas the spit chambers 
35 Will,of course,eiminate the higher frequencies and 
roughneSS. 
The gases can fow straight through the unit 7 without 

any obstruction,Since the passages 21,5?,etc.,are of 
Substantialythe Samesizeastheindetpipe5andthe outlet 
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13,there is an absolute minimum of back preSSure. Ad 
ditionally,because the units 15 and 35 are Secured to the 
shel ?? at only one end,the unit may be bent afteritis 
completely formed and aSSembled So as to aSSume the 
peculiar confgurationS required to fit in place on the 
particularautomobile to which the Unit 7istuned. 

Modifications in the Specific structure Shown may be 
made without departing from the Spirit and Scope of the 
invention. 

I claim: 
1. A Several foot iong combined conduit and silencer 

for exhaust gases of the internal combustion engines of 
automobiles or the like comprising an outertube of sub 
Stantially Uniform diameter from end to end whichis ap 
proximately three inches in diameter and long enough to 
extend from the engine compartment at the front of an 
automobie to the rear end of the automobile,Said tube 
having an inlet at one end and an outletat the ofher end, 
and a plurality of Smaller diameter elongated high paSS 
tubesinside ofthe outertube and each havingan eniarged 
end fitted within and Spotwelded to the wal of the outer 
tube,each Said inside tube having a major portion of the 
1ength thereof Smalerin diameter than the outer tube to 
provide a gas passage approximately the Same in diameter 
as Said outertubeinlet,the other end of eachinside tube 
being enlarged so thatit is larger than said-gas passage 
but Smaller than Said outer tube and being spaced from 
the Outer Sheli and long enough to provide a tuning paS 
Sage,the Space betWeen the major length ofeach inside 
tübe and the outer tube providing a reSonator chamber 
communicating with the inside of the outer tube only 
through Said tuning paSSage. 

2. The invention Set forth in claim 1 wherein the tun 
ingpassage end of saidinside tube has projectionsthereon 
which fit slidably against the inside wall of the outer tube 
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to furnish Support in a radial or lateral direction for the 
inside tube. 

3. A combined taipipe and exhaust Silencer compris 
ing a long outer tube of Substantially uniform diameter 
from end to end and adapted to extend from the front 
to the rear of a Vehicle,firstand Second annular siencing 
devices Secured inSide of the tube,each at one end only, 
Said frst Siencing device comprising a resonator chamber 
forming means inciuding an enlarged end Secured to the 
outer tube and a reduced end forming a tuning passage 
with the outer tube,the inside of the means between Said 
two ends comprising a fow paSSage forgas and the out 
Side forming With Said tube a reSonator chamber,the 
other of Said means comprising a tubular device having 
an enlarged end Secured to the outer Wall and additional 
eniargements slidably fittingthe outer wal,the innerpor 
tion of Said other means being perforated and forming 
with the enlargements and outertube aplurality of cham 
bers for Silencing high frequencies. 
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