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Waiter H,Powers,Racine,Wis,assignor to Walker 
Manufacturing Company,Racine,Wis,a corporation 
of Delaware 

FiledAug.9,1963,Ser?No.301944 
??@iaims?(CH?18??61) 

This application is a continuation-in-part of Patent 
Number3.082,841dated March26,1963,anda continua 
tion-in-part of my copending application Serial No, 
266.268fled March19,1963,Myinvention relatesto 
the ceramiccoating of closedvessels,suchasautomotive 
exhaustmufiers? 
Inthe ordinary muferthereisan outershel1thatis 

closedatopposite ends byend headersandinside ofthe 
housingthere is aseries of transverse partitions which 
have fangesthatare spotwelded tothe outershel,In 
the aforementioned copending application,? have dis 
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closedamethod of ceramic coatingsuchamufierafter 
it has been fuly assembled,Experience has shown, 
however,thatvibration of the mufer duringusagemay, 
in some cases,cause movement of the partition fanges 
relative to the mufier sheliandthis may resultin some 
crackingofthe ceramic?Suchcrackingenablesthe cor 
rosive condensatein the mufiertoreach bare metal be 
tweenthe flange and shel and cause Some corrosion? 

Itisthe purpose of the presentinventionto overcome 
theabove mentioned dificulty? - 
Accordingto the invention,eitherthe surface of the 

shelortheflangeismodifedso thatthe area of contact 
ismaterialyreducedandtheremainingareasofsheland 
fangeinthejointare openand capable of beingceramic 
coated?The metal contactareas can be used forspot weldconnectionsbetweenfangeandshel? 
Theinventionisiustratedintheaccompanyingdraw 

ingsin which: · 
FIGURE1 isa longitudinalcross section throughan 

automotive muferembodyingtheinvention; 
FIG?2is a cross Sectional alongthe line 2?2 of 

FIG.1; 
FIG.3isanenlarged view of the structure withinthe 

circle3ofFIG.2; 
FiG.4isasideelevationtakenfromtheleftofFIG,3; FIG.5isalongitudinalcrossSection throughanother 

embodimentoftheinvention; 
FIG. 6isa cross Sectional along the ine 6?6 of 

FIG.5; 
FIG.7isan enlargedview ofthestructureshownin 

circle7ofFIG.6; 
FIG,8isa iongudna cross Section to stillanother 

embodiment of the invention; - 
FIG.9isacrosssectionaion the line9?9ofFIG.8; 
FIG?10isanenlargedview ofthe structure.shownin 

thecircle10 ofFIG.9; 
FIG.11isalongitudinalsectionalviewthroughanother 

form oftheinvention; 
FIG?12is a Sectional viewtaken on line 12?12in 

FIG.11; 
FIG.13isanenlargedview ofthestructurewithin the 

circle?3inFIGURE12,and 
FIG.14isafrontelevationalviewoftheembossments 

showninFIG,13. 
In FIGS.1—4thereisa mufer1 ofthetypecurrenty 

used in automotive exhaust systems,It comprises an 
outershelorhousing3whichisclosedatoppositeends 
byaninktheader5andanoutletheader7?Thesemay 
beattached tothe ends ofthe sheH3 bysuitable means 
Such asthe Spot welded connectionsiustrated?(Spot 
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2 
weld connectionsthroughoutthe drawingsareindicated 
bythe smal“xs”)The space inside ofthe shel3 is 
dividedinto a series of chambers bymeans of threein 
teriortransversepartitions9,11,and13?Bach of these 
partitionshasanannular peripheralfange whichisspot 
welded totheshel13,The partitionsdividethe casing 
intochambers15,17,?9,and21? 
The partitions 9and 11 have three pairs of aligned 

fanged openings in which three gas passage tubes are 
mounted and spot welded,these tubes beingthe tubes 
23,25,and27,Al ofthe tubesare perforated,prefer 
ablyiouvered,sothat pressure(sound)wavesin thegas 
passing through them can eXpand outwardy into the 
space Surrounding the tubes,In the case of the tubes 
23 and 25,such expansion willoccurinto the chamber 
17 which wil act as a high and medium frequency 
resonatorandsoundattenuator,Inthe case of thetube 
27,a shel29 surrounds the louvers and provides two 
spitchambers3? and33 whichare of relatively small 
Volume and act to attenuate highfrequencysounds and 
roughness?The inlet header5 has an inlet bushing35 
mountedin outwardyeXendingneck37andthisfitsover 
the inletend of the tube 27 andinside of the fanged 
opening in partition 9,The midde tube 25 extends 
through aflanged openingin partition13thatisaligned 
therewith and fitsinside of asecond tube 41 thatisin 
alignment withitandextendsthroughthe neck43inthe 
outletheader7,Ashort tuningtube 44ismountedin 
afanged openingin the partition ?3 and this may bein 
alignment with the tube 23,The bushing35 and the 
outlettube and bushing41each have apairof D-shaped 
openings 45 and 47 of relativey large size locatedin 
themascloseaspossible to theinsideface ofthe outlet 
header 5 andthe outlet header 7,These provide for 
externaldrainage ofthe ceramicliquidand variousother 
liquids and fuidsinvolyedin the ceramic coating of the 
nuferandreplacethephugged openingshownintheend 
headers in my aforementioned copending application? 
Priortousage ofthe muferonanautomobile,the holes 
45and47are closed bysuitablesleeve meansextending 
inside of the bushing35 and the tube 41,which can 
eitherbeaspecialsleeve orthetailpipeorexhaustpipe, 
asindicatedin phantom linesin FIGURE1at49. 

In use of the mufer1 asa componentofan exhaust 
gassilencingSystem,exhaustgaswilentertheinletbush 
ing35andflowalongthetube27tothecross-overcham 
ber 19?High frequencies and roughness are silenced 
inthe spitchambers31and33,Thegasinchamber19 
can then reverse its direction of fow and pass through 
the tube 23 to the cross-over chamber15,Thetuning 
tube44andthe chamber2?actasatuningmeanstoat 
tenuate relativey1ow frequenciesin the gas,beingin 
communication with the gasin chamber ?9andtube23. 
Highand medium frequenciesin thegasfowingthrough 
tube23 areattenuatedin the chamber17,The gasin 
croSS-overchamber?5reverses directionto fowtowards 
the rear of the mufer through the tube25and then 
intothe outlettube41,from whenceitfowsouttheend ofthemufer,Inpassingthroughtube25,mediumand 
highfrequenciesin the gasarefurtherattenuated, 

In accordancewiththepresentinvention,thefanges53, 
55,and57ofthepartitions9,11,and?3,respectively,are 
held in a Spaced relationship with respectto theinside 
Wal of the shel3 sothat thereis onlyaminimum of 
actual contactBetweenthe fangesandshel13,In FIG? 
1,thisisaccomplished byproviding knurled sectionsor 
a Series of Smal bumps or dimplesin the wal of the 
shel3inpatternslocatedinalignmentwith therespec 
tivefanges,Thesepatternsareshowna59,6?,and63. 
Anilustrative size andshape ofthe smalbumps65is 
indicatedin FIGS.2,3,and4?They preferablyspace 
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the partitionfangesfrom the shelbyabout.080inch… 
Thus,thereisagap G7betweenamajor part of the Sur 
face ofeach ofthefanges52,55,and57andthe surface 
ofshel13,Whenthespotweldingelectrodesareapplied 
to the shellandafange,certain of the high points or 
dimples65wi1be spotwelded to the fange to holdthe 
various partitions rigidly in place?During the immer 
sion ofthe muferin the ceramic coating bath,and the 
bathsofthe various otherpreparatoryliquidsandiuids, 
theliquidmaterialwilbeabletofowthroughthegaps 
67andtherefore coatasubstantial part of the Surfaces 
offangesandtheshelexceptforthoSeportionsthatare 
actualyin contact? 
InFIG.2,sixinternaldrainage openings 69and 7iare 

showninphantomin partition 13 since the Section line 
2?2wastakentotheright ofthe opening,The open 
ings69and71correspondtotheinternaldrainageopen 

,ingsdisclosedin myaforementioned copendingappica 
tionto provide fordrainage and venting ofeach of the 
internalchambers duringimmersion ofthe muflerlin 
coatingfuids?The openings are preferably about? 
inchin diameterand may belocatedatthe positionsin 
dicated,In dip coating,the mufer wil be Suspended 
from one end orthe otherso thatthe partitionsextend 
atasightangle tothe horizontal,wherebythe openings 
of one side willbe slightly higherthan the openingson 
the otherside,thuspermittingproperventingand drain 
ing,Since internal drainage and venting will Occurto 
some degreethroughgaps67,itis possible toreduce the 
size and number of holes 69,as shownin FIG?2,and 
described above,if required foracoustic purposes,In 
someinstancesitmay be possible toget Suficientinternal 
Venting and drainage through gaps 67 and eliminate 
holesé9. 
FIGS.5to7showamufier101embodyingamodifed 

form of the invention,The variousparts ofthe mufier 
?01are Substantiallyidenticaltothose disclosedin FIGS. 
1to4and hencetheyareidentifed bythesamereference 
numeralsplus100,Afurther description of the func 
tionalstructureandoperation ofthe mufer ?01isthere 
fore notnecessary,Inthe case ofthe mufier101,how 
ever,the knurlsare replaced by patterns oflongitudinal 
ribs173thatare pressedin metal ofthe shel193?The 
ribs are preferably about.080inch in heightand wil 
therefore provide a relatively large cross sectionalarea 
of openinginthejoint betweenthe fanges of the parti 
tions andthe shel?Thus,the ceramic materialwilcoat 
the bare metalexposed betweenthefiangesandthe shel? 
Stilanotherembodimentis shown in FIGS.8?10in 

a mufer201which structuralyissubstantialyidentical 
to mufer1and191sothatthepartsthereofareidentifed 
bythe Samereferencenumeralsinthe299Series. 

in this form,the actual engagement or contactarea 
betweenthe fangesofthe partitionsandthe shelisheld 
toaminimum by means ofaseries of holes275thatare 
piercedin the partitionfiangesand provided with smal 
necks around the openings which are preferably about 
.080inchin Iength?The buttends oftheneckswil be 
in contact with the shelandsome oralofthem can be 
spotwelded toit?Thus,atight connection between the 
Partitionandshelisprovidedbutamaximumareaofbare 
metalin the joints between the shelland fangesis ex 
Dosed and capable of being covered with the ceramic 
material?The holes275are preferably about y2 inch 
in diameter? 
FIGURES 11 to 13 show a mufer 301 embodying 

another modifed form of the invention,The Various 
parts ofthemufer391aresubstantiallyidenticaltothose 
disclosedin FIGURES1to4and hence theyareidenti 
fed bythesamereferencenumeralsplus300,Afurther 
description of the functional structure and operation of 
the mufer30?isthereforenotnecessary. However,in 
the mufer3ü? the knurisare replaced by patterns of 
Substantialypyramid shaped embossments363thatare 
pressedinthe metalofthe shel303,Theseembossments 
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4 
are preferablyabout.080inchin heightandwilthere 
foreprovidearelativelylargecrosssectionalarea ofopen 
inginthejoint betweenthefanges ofthe partitionsand 
the shel?With thisconstructionalsotheceramic mate 
rial Wilcoatthe baremetalexposed betweenthe fanges 
and the Shel?The apices363a of the pyramid shaped 
emboSSments363 are preferably blunted byformingthe 
Same offat curvesto provide areas for spot weldingto 
thefanges ofthe partitions? 

?n alforms,it wibe seenthateach partition fange 
engagesthe shellatcircumferentiallyspaced points,Be 
tween these points the partition fanges and shel are 
Spaced Sothat bare metaloneachinthejointisexposed, 
wherebythe ceramic can coatthem to minimizethepos 
Sibity ofSubsequentcrackingand corrosion? 
The drainage openings69and 7?,shown in FIG,2, 

mayalso be usedineach ofthepartitionsinthemufers 
10?,291 and30??Itis preferable thatthetwo drain 
age Openings 71atoppositeendsofthe minoraxisbere 
tainedinalthe partitionsofeach ofthe mufersasthey 
wilprovideameans wherebycondensateinsidethemuf 
fler can slosh back and forth from one chamberto an 
otherto be vaporizedand carried ofin the hottercham 
ber,suchas15,17,and?9. 
Asshownin FIGURES11,13and14ofthedrawings, 

itis preferred thatalayer ofasbestos375andalayer 
ofsheetsteel376aroundtheasbestosbewrappedaround 
the shel303 to serve asadditionalinsulation andasa 
neansto protect the relatively brittle ceramic coatingon 
the outside of the shel3,This structure may be em 
ployed toadvantageinalformsof construction, 
Whie the preferredembodiment oftheinvention has 

been shown and described,itwilbe understoodthatthe 
Sameis Susceptible to variation,alteration and modifica 
tion Without departingfrom the spiritand scope of the 
invention, 

I claim: · 

1·A protectivey coated mufer orthe like compris 
inga holowelongated housingmember,atransversepar 
tition member inside the housing member dividingit 
into a plurality ofinteriorchambers,saidpartitionmem 
ber having a peripheral section for connection to the 
housing member,frst parts ofsaid section beingin con 
tact with the housing memberand the remaining parts 
9f Said Section beingspacedabout0080inchfrom the 
housingmembertoprovideforliquidfow betweensuch 
remaining parts and the housing member,a protective 
coatinguponthe SpacedfacingSurfacesofsuchremaining 
parts and housing member,and means forrigidy con 
nectingatleast Some of Said frst partsto said housing 
nember? 
2?Theinventionsetforthinclaim1whereinone ofthe 

nembers has projections extendingtoward and engag 
ingthe othermembertoprovide saidfrstparts,andthe 
?leansforafixingthe memberstogether comprisesspot 
welds formed atthe base of at1east some ofthe pro 
jections? 

3.Theinventionsetforthinclaim2whereinthepro 
jectionsare on the housingmemberand the partition 
menber hasaperipheralfange engagingsaid projections? 
4.Theinvention setforthin claim3whereinthepro 

jections comprise knurlson the housingmember? 
5.The invention Setforthinclaim2whereinthe pro 

jections comprise elongatedribsextendingtransverse to 
the partition member? 
6.Theinventionsetforthinclaim1whereintheparti 

tion member hasa peripheralfange?saidfange having 
Trojectionsthereon engaging Said housingand providing 
Saidfirst parts, 
7.Theinvention Setforthinclaim6whereinsaidpro 

jectionscompriseneckedopeningsinthefange. 
8,Anautomotiveexhaustmuferorthelikecomprising 

an elongated outershel,end headers closingtheendsof 
theshel,atransversepartitioninsidetheshe?,saidtrans 
VerSe partition havinganannularfangearounditsouter 
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perpheryinjuxtaposition to Said shel,meansformed 
at spaced locations around the periphery of Said GUter 
shelengagingsaidfangeat Spaced locationsaroundits 
peripheryforspacingtheremainingportionsof Saidfange 
from the adjacentsurface of Said outer shel,Said last 
named means havinga height ofabout0.080inch,means 
rigidy afxingsaid outershelto saidfiangeatatleast 
some ofthe pointsofengagement betweenSaidlastnamed 
meansandSaidfange,andaprotectivecoatingupon Said 
outershel,saidend headerand saidtransverse partition 
includingthe spacedSurfaces ofsaidfange and Said Outer 
shell, 
9?Adeviceas describedin claim2in which Said pro 

jectionsaresubstantialypyramidshaped? 
10,A device as described in claim 2in which said 

projectionsareintheformofsubstantialypyramidshaped 
embossments with the apices of said emboSSments being 
spotweldedtothe othermember? 
???A device as describedin claim 3 in which Said 

6 
Drojections are substantialy pyramid shaped with sub 
stantialy bluntapices with the apices beingspotwelded 
to the other member, 
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