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ABSTRACT OF THE DISCLOSURE 
Thisinvention relatestodevicesforsilencinggasfow, 

More particularly,the invention relates to devices for 
slegcinggasfowincludnganelongated closedtubular 
shel,apartitionwaldividingtheinterioroftheshelinto 
dissimiar volume chambers,aninletconduitconnecting 
to One of the chambersthrough one end oftheshelland 
an outletconduitconnectingtotheotherchamberthrough 
the otherend of the shel,each ofthe outlets havingthe 
plurality of Spaced openingstherein within the shel,and 
abafietubeinthe partition bafecommunicatingtheinlet 
and Outletchamber witheach other.In oneembodiment 
the bafe tubeisarranged toinduce acirculation ofre 
turnairfow withinthesiencertofurthereliminatesound 
pulsationsinthe outletgasfow? 

Cross-reference 

This discloSureis notrelated to any pending United 
States orforeignpatentapplications? 

Background and summary of the invention 
Therequirementforsilencersforgasfowiswelknown 

inindustry.Thetypicalrequirementforsiencersisonthe 
exhaustofinternalcombustionengines.Otherapplications 
include rotary positive blowerintake and discharges,re 
ciprocatingair compressorintakes,steam-jetejector dis 
charges,andlow preSSureatmospheric vents, 

In most applications for silencing gas fow itisim 
portant that the siencer function in such a wayasto 
achieve substantial reduction in pressure variations in 
thegasflowwhileatthesametimeimpartingtheminimum 
back pressurein the gasstream,In mostapplicationsthe 
soundwaves which producenoiseinassociation with gas 
Stream fows are highly complexandinchude both high 
and low frequency bands.Some,inattemptingto elimi 
natethesoundfrequenciesingivenbandranges,have pro 
vided silencingdevices designedtoresonateatfrequencies 
Soastocanceloutspecific bands offrequenciesassociated 
with Specific noises.Insomeapplicationswhereinthenoise 
ischaracterizedsubstantially by preciselydeterminedfre 
quenciessuchresonatingtype Silencersfunction Satisfac 
toriy butinthemajority of casesthe Soundsare Socom 
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?lexthatresonatingtypesilencersare only partially suc 
cessful,orif successful,serve to eliminate only portions 
ofthe bandsof soundsassociatedwith thegasstream? 

Thisinvention pertainstosilencingdevices ofthe non 
resonatingtype and therefore of the type adaptable to 
silence soundsoverawidefrequencybandrange, 

Itisthereforean objectofthisinvention to provide an 
improved device forsilencinggasfow? 
More particularly,an objectofthisinventionisto pro 

vide devices forsilencinggasfow characterized byim 
provedeficiencyandefectivenessinanarrangementin 
ducingminimum fowrestrictiontothegasstream, 

Another objectparticularly relatingto a specific em 
bodiment of the invention includes the arrangement of 
inducingsecondaryfow betweenseparate chambersina 
silencingdevice forreducingthe Soundlevelatthe gas 
stream outlet? 
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These and other objects wilbe understoodwithrefer 

ence tothefolowingdescriptionandclaimstakenincon 
junction with the drawings? 

Description of the views 
FIGURE1isa cross-sectionalview ofoneembodiment 

of agassiencer device ofthisinvention showingthear 
rangement wherein Secondaryairflowiscaused to exist 
between an inletand an outletchamber toreduce the 
SOUndlevelofthegasoutletstream. 
FIGURE2isa cross-sectionalviewtaken alongthe 

line2?2ofFIGURE1? 
FIGURE3isacross-Sectionalview ofanalternateem 

bodiment ofthe invention? - 
RIGURE4isa cross-Sectionalviewtaken alongthe 

line4?4ofFIGURE3, 
FIGURE5isanexternalview ofone oftheventuricon 

fgured bafietubesthatisutizedinthe embodiment of 
FIGURE3? 
FIGURE6isanendviewastakenalongtheline6?6 

of FIGURE5oftheventuriconfguredbafetube, 
FIGURE7isanisometric view ofadeviceforsilenc 

inggasflowaccordingtothisinvention shown partialy 
cutaway,andshowingstillanotheralternateembodiment 
of theinvention? 

Detaied description 
Referringnowtothe drawingsandfrstto FIGURES1 

and2,one embodimentoftheinventionisillustrated.The 
siencing device of thisinvention includes basicaly an 
elongated tubularshel19whichistypicalyformed of 
roled sheet steel?Closingthe shellisan inletend plate 
?2andan outletend plate14.Inletend plate12includes 
aninlet opening16andin like manner,outlet plate14 
includesanoutletopening18.Positionedwithininletopen 
ing16and coaxial ofthetubularshel10isaninletcon 
duit20andsimilarly,inoutletopening18isa coaxialout 
1etconduit22.Each oftheconduits20and22mayinclude 
afange24asilustrated asa meanswherebythe sienc 
ing device may be attached topipingused to carry the 
gasstreamintoandoutofthe device. 

Intermediate the end plates ?2 and 14is a partition 
bafe26which dividestheinteriorofthetubularshelinto 
aninletchamber28andan outletchamber30.Thusinlet 
conduit20communicateswithinletchamber28andoutlet 
conduit18withoutletchamber30? 

Both the inlet conduit2@ and outlet conduit22 in 
cludesa plurality of spacedapartopenings32.Openings 
32ininletconduit20permitgaspassingintothe siencer 
to pass partialyoutthrough Such openingsand partialy 
outthe endofthetube.Inthesame mannergas passing 
outofthesilencerfromoutletchamber39passespartialy 
outthroughtheend ofthe outletconduit18and partialy 
outthrough openings32,Openings32tend to equalize 
pressure levels of gas interiorly and exteriorly of the 
conduits and thereby assist in reducing the ratio of 
hightolow pressuresassociated with soundwavesinthe 
gas medium. 

Partition bafe26includesan opening34in whichis 
positioneda bafetube36,The bafietube36 of FIG 
URE1isfrusto-conicalin configurationandtapersfrom 
a1arge diameterend38positionedwithininletchamber 
28toasmaldiameterend49Positionedinchamber30. 

Inlet conduit 20 extends coaxialy and telescopicaly 
withinthe 1arge diameterend38 of bafetube 36and 
is of diameter lessthan the large diameter end of the 
bafHe tube providing a secondary airfow annulus 42. 
Inthe preferredembodimentthe bafe plate26isso 

positionedthatthevolume ofinletchamber28andoutlet 
chamber 30 is dissimiar,thatis,the vohume of one 
chamberitas variance with that ofthe other?Whether 



3480105 
3 

the outletchamber30islargerin volume than the inlet 
chamber28,asillustratedin FIGURE1,orthe reverse 
isthearrangement,isnotsignificantaslongasthe volume 
of thetwo chambersisdissimiar.Ithasbeen learnedthat 
by providingdissimilarvolumesthe opportunity ofestab 
lishing resonance between the two volumes is greatly 
reduced and thereby the efectiveness of the silenceris 
improved? 
Gas fows into the silencer through inlet conduit 20, 

BythearrangementsofFIGURE1ajetefectisachieved 
betweenthe inlet conduit20 and the bafetube 36caUS 
ingthe pressure in the outletchamber39to be greater 
than thatin the inlet chamber 28,ft can be seen that 
the openings32must notbetoolarge in totalarea com 
pared to the opened end28 of the outlet conduit20in 
orderto achieve thejetefect. Byproperengineeringthe 
Openings32can be made to haveatotalarea aslarge as 
possible whiestillmaintainingajetarrangementwherein 
the preSSure in outletchamber30isgreaterthan thatin 
inletchamber28. 
With the pressureinthe outletchamber39 exceeding 

the pressure in inlet chamber28gas is caused to fow 
through Openings26Ain bafe26from the outletcham 
berinto the inletchamber,asillustrated by the arrows. 
Gasis drawn from theinletchamber28intothe annular 
area 42 and passed through the interior of the bafe 
tube36and outthrough end40intothe outletchamber 
30.Thus,arecirculation ofsecondarygasfowiscaused 
within the silencer,Such recirculation has an important 
efectin Substantiallyreducingthe maintenance of pres 
Sure variationsinthegas mediumandthusresultsin sub 
Stantialreduction ofsoundwaves, 
To furtherincrease the efectivenessof the silencer of 

the arrangement of FIGURE1taperedslots44 may be 
provided,as shown,in the bafetube36.The utilization 
of Suchtapered slotsprovidesan arrangement whereina 
part ofthe vibration carried bygaspassingthroughthe 
tube 36Passesimmediatelythrough the wide portion of 
the slot44intotheinletchamber28whileotherportions 
of Such vibrations or presSurewavesare carried to the 
Smalend of the slot 44.Thisfurthertendsto break up 
the Sound vibrations carried by the gas stream passing 
through the silencer? 

Positioned within the interior of tubular shel10 in 
both theinletand outletchambersisa dampeninglayer 
formed of expanding metal?The expanded metal 46 
covers a Substantial portion of the interior cylindrical 
Surface of both the inletand the outlet chambers,Such 
metaladds strength and rigidityto the overalstructure, 
however,its moStimportantfunctionisthatitservesas 
a deadeninglayer helpingto absorb Sound Waves which 
tendto pass directlythroughthe shell? 

Referring now to FIGURES 3,4,5,and6,an alter 
nate embodiment of the invention is shown,In this ar 
1angementthe bafietube36isofaventuriconfguration? 
Thatis,itincludesa forward fared end48 positioned 
in theinletchamber28,a constricted midde portion 50 
andarearwardfaredend52positionedin outletchamber 
30. Passage ofgasthrough venturiconfgured bafetube 
36resultsinchangesinthe pressureandfowrate ofthe 
gasasit passesthroughthe venturiaccordingtothe weh 
known Venturi principle?Such pressure changes materi 
aly breakup Sound wavesin the gasstream.While only 
one of the venturiconfgured bafie tubes 36is shown 
in FIGURES3 and4,as manyasrequired maybe pro 
vided,Inthe USualapplicationa plurality of such venturi 
confguredbafietubeswibeutized, 

In the arrangement of FIGURE 3,the inlet conduit 
20 and outlet conduit22iseach provided with tapered 
Slots44.Suchslots44providegraduallychangingpressure 
relationships ofgas passingthrough the conduits20and 
22to breakup Soundwavesas previouslydescribedrela 
tive toslot44inthe bafetube ofFIGURE1, 
FIGURES5and6showthearrangementof construc 

tion of a venturi confgured bafe tube in which the 
bafe tubeitselfislikewise provided withatapered slot 

5 

20 

25 

40 

70 

4 
44,The tapered slot begins with the constricted middle 
portion 50 andtapersinincreased divergence to a maxi 
mum atthe rearward fared end 52,To add rigidity to 
the venturiconfgured bafetube metaltabs54may be 
spot welded across the end of slots 44as shown best 
in FIGURE6? 
FIGURE 7 shows stilanother alternate embodiment 

oftheinventioninwhichthe bafietubesareeachcylindri 
calin configuration?In the arrangement of FIGURE 7 
the inlettube 20and outlet conduit22each preferably 
extends in overlappingrelationship with the ends of the 
bafe tubes 36?Inaddition,bafie tubes36are provided 
with tapered slots44which serve the same function as 
previously described,The efect of the tapered slots44 
in bafe tubes 36is particularly augmented when com 
bined with the tapered slots44ininletand outlettubes 
20and22to breakupsoundwavesinthegas Stream? 

It can be seen thatin each of the embodiments of 
the invention ilustrated,the silencer is characterized 
by extreme simplicity and economy of construction in 
an arrangementimposing very little restriction to the 
fow ofgas.Thus,the siencer of thisinvention produces 
a minimum of back preSSure on the gas Stream being 
Silenced? 
Whiethe invention has been describedwith acertain 

degree of particularityitis manifest that many changes 
may be made in the details of construction and the 
arrangement of components without departingfrom the 
spiritand scope of this disclosure?Itis understood that 
the inventionis notto be limited to the abstract herein, 
nor the embodiments which have been presented to 
exemplify Specific arrangements of the invention? 
Whatis claimedis: 
1?Adevice for silencinggasfow streamscomprising: 
an elongated closed tubular shell havingan opening 

in eachend thereof; 
a partition bafie dividingthe interior of the shelinto 

an inlet chamber and an Outletchamber,said par 
tition bafe havingatleastone openingtherein; 

atubularinlet conduit communicatingwith said open 
ingin one end of Said shell,Saidinlet conduit being 
of reduced diameter compared with said shell and 
extending coaxially in the interior of said inlet 
chamber and having a length less than the axial 
length of Saidinletchamber,Said inletconduit hav 
ing a plurality of Spaced apart openings therein 
diametric of thetubularaxis, 

atubularoutletconduitcommunicatingwithsaidopen 
ing in the opposite end of Said shel,said outlet 
conduit being of reduced diameter compared with 
Said shelland extendingcoaxialiyin theinterior of 
Said Outlet chamberand havinga length less than 
the axiallength of Said outletchamber,said outlet 
conduit havinga plurality of spaced apartopenings 
therein diametricto thetubularaxis;and 

a bafietube positionedin Said openinginsaid parti 
tion bafe and extending partialy within each of 
Said inletand outletchambers? 

2?A devicefor silencinggas fow accordingto claim 
l wherein Said partition bafe is positioned nearer one 
end of Said tubular shelthan the other whereby said 
inletand Outletchambersare ofdiferentvoiumes? 
3,A device for silencinggasfow accordingto claim 

1 wherein Said Openings in Said inlet conduitand said 
Outlet conduitare eachin the form ofelongated tapered 
SlotSeach of Said slots beingwidestnearthe end ofthe 
conduitand taperingto a point of convergence adjacent 
the shelend, 
4?A device for silencinggas fow accordingto claim 

1 wherein Said bafie tube hasaninternal cross-sectional 
confgUration defininga venturi having fared ends and 
COnnected by a constricted middle portion? 
5,Adeviceforsilencinggasfowaccordingto claim1 

75inchudinga layer of eXpanded metalcoveringa substan 
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tial portion of the interior cylindrical surface of Said 
inietand outletchambers, 
6?Adevice forsiencinggas fow accordingto claim 

1 wherein said bafie tube includes a truncated conical 
shapedtube coaxialy positioned within said shel having 
the larger diameter end in said inletchamber and the 
smaler diameter endin said outlet chamber,saidinlet 
conduitextendingintosaid bafe tube and providingan 
annular opening between the exterior of Said inlet con 
duitand the interior of said bafe tube,and said par 
tition bafe havingspacedapartsecondaryairfow open 
ingstherein betweenthe eXterior of said bafe tube and 
theinterior ofsaidshel? 
7.A device for silencing gas according to claim 6 

wherein said bafe tube has at least one tapered slot 
therein communicating the interior of the bafe tube 
with said inkt chamber? 

10 
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8,A device for silencing gas according to claim L 

wherein Said bafe tubeistubularandinchudesatleast 
one tapered slot,said slot tapering from adjacent the 
end ofsaid bafietubeextendingwithinsaidinletchamber 
and convergingata pointadjacent Said partition bafie? 
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