


5 

25 

30 

40 

45 

50 

UNTTEDSTATESPATENTOFFICE 
?Aw PERCY MAxIM,OF ?A° CONNECTICUT,ASSIGNORTo THE MA?TM 

STLENCERCOMPANY,0F HARTFORD,CoNNECTICUT,A coRPoRATroN oE coN 
STDENCER FORGAS-ENGTNES,&o, 

1,114,701? specifcation of Letters Patent? PatentedOct.20,1914? AppHeadonfeaMay619148edaNo836600 
7ba/?phom?may Concerm: whichtheinetandoudet Openings are Beit knownthat I,HTRAM Pencx MA?TM, formedSQastofacitatetheangularädjust 
acitizenofthe United States andresident ment ofthese partsundersoméconditions, of Hartford,inthe county of Hartfordand 
State of Connecticut,have made acertain 
new and useful Invention Relatingto Si 
lencers for Gas-Engines,&c.,of which the folowingisaspecification,takenin Conneg 
tion withtheaccompanyingdrawing,which 
formspart ofthesame? - 
Thisinvention relates especialy to si lencersfortheexhaustofgasenginesorthe 

like which may be providedwith a casing 
comprising end members?having substan 
tialy tangentalinlet and outlet,Qpenings 
andformedwithsuitableend partitionsand 
connected fangesto coöperate with arela 
tiveyadjustable casingbody which maybe mountedonthesefanges Bymountingan 
internalshellinsaidend members aninner substantialycylindricalequalizingchambeg 
may be formed within the casing around 
which mayextendaseries ofannula?whirl chambersseparated bySuitable annularin 
termediate partitions mounted ontheshel and casingrespectivey,Ifasis.desirable 
they may beadjustablein connectionthere 
withrelativelytotheend memberssoasto 
adjust the?relative angular position ofthe 
Openingsto promote the interference Sup 
pression of Sound wavesin these annular 
whirlchambers,Itisalsodesirableto pro 
vide one or more oftheinitial whirlcham 
berswithwhichtheinletopeningforthe ex 
haust gases communicates with a Seriesof accelerating.discharge apertures.onits in 
nersideforinstance,topromotethe passage 9ftheinitialgasimpulsesintotheequal? 
ingchamber within;andeach ofthewhirl ghambers maybepgovidedwith retardng dscharge openingsin?the,separating.da 
kragmstopromotethe dissipation ofthe 
neücenergy ofthegasesin each of the 

chambers b?oretheyare alowed to dis 
charge therefrom… - Intheaccompanyingdrawingshowingin 
asomewhat diagrammatic wayan_ilustra 
tiveembodimenöofthisinvention Figurel? isalongitudinalsection,parts beingshown 
inelevation forgeater clearness;and Fig, 2isatransverseview partlyinsection: 
Thesilencer casingwhich maybe of any suitableformandmaterialmaywithadvan 

tage be provided?with?a casing body and 

Theend m?mbers 1 mayasindicated be providedwithendpartitionsandwithsub stantialy.cylindrical,connecting fanges, sgch?s 11,prefergby having?projecüng 
ribs 12thereon,Theend members’whic? maybeformedofcastironoranyothersuit 3blematerialmay.alsobeproyidedwithan innersgpportingfange orcollar,suchas2, 
with which theinternalshel4 ofsubstan tialy.cylindricalform may Coöperatesoas tomakeasgbstantialytightjointandform ?inner cylindricalequalizingchamber36. 
The casingbody13whigh maybeformedof 
sheet metalorothersuitable materialmay 
90öperate with the ends ofthe connecting flanges11soastobeforcedagainsttheribs 
12thereon whenthe partsarefastenedto getherin any Suitablewayas by beingse 
Curedby oneor morefasteningbolts21and 
nuts?22 which may pass ? throughthesilencer,Asingle centralbolt 
suchasindicated permitstheconvenientan 
gularadjustmentofany ofthese partsafter 
the fasteninghas been1oosenedandalthe parts areinstantly securedfrmlytogether 
bytighteningup this.single bolt,Thein 
let and outlet openings are preferably 
formedintheend membersandtheinletat 
leastis preferably Soarranged asto direct theexhaustgasessubstantialytangentialy 
intotheinitial chamber which they enter withinthesilencer casing,Theinlet3for 
this purpose may,if desired,be cast in 
tegralwith theend memberandasimilarly 
arranged substantialy,tangential outlet 
opening10 mayalso beformedinthe other 
end member, - 

Thissilencerpreferablycomprisesaseries 
of Continuous passages around which the 
sound waves may be directedin both di 
rectionsfrom theopeningintoeach ofthese 
passages untilthey are admitted_nto the succeeding passage through the discharge openingthereinto?Thesepassagesmaywith advantage begiven &substantialycircular 
or annular form and by makingthe com municatingopeningsrelativelyadjustableit 

|is possible to seCure desirable.interference, 
Suppression or dissipation of the Sound 
wayes oftheexhaustifthetwo bragchesof 
each.pas$ge betweentheinlet,andoutlet 
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have the undesirable sound waves passing 
therethrough arrive at the outlet opening 
9ut of phase,preferably abouta halfwave 
length optof phase witheach other,sothat 
the particulaFtoneorsound wave_in ques 
tion may be largely or considerably Sup 
Dressed and diferent noise elements or 
Soundwaves mayinthiswaybeeliminated 
indiferent duplexorcontinuouspassagesby 
making the efective length of the two, 
branchesthereofdifer byabouta halfwave 
length of the objectionable noise orsound 
Vibration to be suppressed or eliminated 
from the engine exhaust,It is desirable 
that the discharge openings by which the 
gases are alowed to pass from one of the 
DaSSages or whirlchamberstothenextshal 
be soarranged asto beineach caseare 
tarding discharge openingso asto retard 
the discharge ofgasesfromthe whirlcham 
berin question in proportion tothe speed 
of initial moyement of the gasesin such 
Chamber,This hasanimporöant action in 
Smoothing or evening outthe sharp pufs 
Orgasimpulsesofthe usualgasengine ex 
haustandaseries of substantialyannular 
whirlchambers,each havingsucharetard 
ing discharge openingintothe succeeding 
ghamber,hasanimportantactionin equaP 
izingthe gas discharge from the silencer, 
This action is alsoconsiderably promoted 
by_providingan equalizing chamber pref 
eraby_communicatingwith?the frst one or 
two whirl chambers?to which the exhaust 
gases‘are admittedin the silencer and by 
making this equalizing chamber of rela 
tivey large capacity as Compared to the 
coqmunicatinginitialchambeForchambers 

,andespecialybyprovidingaccelergtingds 
40 

45 

gharge apertures or,openngsleadingintg 
the eq?a?gchambe?,theforce orspeed 
oftheinitialmovement ofthegasesinthis 
whirl chamber promotesto a Considerable? 
exte?the pasäge ofthe,gases into,the eq?i?ngghamber,wheretheyareretained 
Hntilthe kinetic energy ofthegasimpulse 
is gonsiderablyexhaüsted bythis whfling 
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$ctio?and bydischarge ofgasintosucceed 
ing Chambers before the gases which may 
beo?S9mewhat higherstaüc pressureinthe equalizingghambercan bedischargedthere 
fromintothe communicatingseries ofwhirl 
Chambers,These acceleraing discharge 
agert?resiptothe equalizing chamber?act Selectivey in_promotingthe periodic flow 
of gas into the equalizing chamber while 
the peak or high pressure gasimpulse is 
enteringthe comminicatingsilencer cham 
ber and the_periodic discharge of part of 
thesestored high pressuregases duringthe 
relativey low pressure period or pause in 
theengine exhaust,sothatavaluableequal 
izing_actionisthussecured?Thisactionis 
largelyproportionatetothe capacityofthe 
equalizingchamberandtheefectiveness of 

1,114,701 · 

the accelerating apertures communicating 
therewith which may be soarrangedasto 
pronote the discharge of gas from the 
equalizingchamber whenthemovement of 
gasinthe communicatingwhirlchamberis 
reversed duringthe discharging movement? 
ASeries ofsound passagesmaybeformed 

in the silencer by providing substantialy 
circular orannular partitions,suchas 6,7, 8and9,arrangedatsuitableintervalsapart 
and provided?with any 
openingsoasto preferably provide a sin? 
gle discharge opening_between,each Sound 
passageandthesucceedingoneinthe Series. 
These partitions may be so arranged that 

Conditions one or more of these Sound pas 
Sages has a sound suppressing action 
throughtheinterference ofthesoundwayes 
transmittedin both directionsfromitsinlet 
toits outlet or discharge opening whichis 
most pronounced whenthe efective length 
ofthetwobranches ofthiscontinuouspas 
sagevary byabouta half9fthewavelength 
pressed? - 
The relative location of the initialinlet 

and outlet opening ofthe silencer and of 
the discharge openingsin the intermediate 
partitious maybeSoarrangedastoSuppress 
or minimizein this wayseveral of the ob 
jectionable Sound vibrationsin theengine 
exhaust,the pronounced objectionable noise 
usualy having several Components which 
can with gdvantage be suppressed Or,mini mizedinthisway,Itis,however,desirable, 
to havethe discharge openingsin Some at 
least of thesepartitions relativey adjust 
ableand forthis purposethe partitionsmay 
be secured part to the innersilencershel 
and part tothe outer casingbody and may 
bemore orlessadjustableangula?ywithre 
spect totheseelementssoasto alow a con siderablerange ofadjustment by movingthe 
Variouspartsofth?silencer,Asindcated 
the partition 6 preferably formedof heavy 
sheetsteelorothersuitable material,which 
Imay be stamped up into_the desired form, 
may have an integral fange such as 26 
formed thereon which may,be riveted Or 
otherwisesecuredto thecasing body13as 
bythe rivets 23?Another ofthese parti 
eningfange 80stamped up.or otherwise 
formed thereon for coöperation with the 
innershel4to whichit maybesecuredin 
anysuitablewayas bytherivets 37,This 
?artition may,if desired,also have an outer 
flange29to closelyengage the outer casing 
body,13,Inthis_way byangularly_adjust 
ingthegasingbody withrespecttotheshel 
anangular movementisefected betweenthe 
discharge openingsin thesetwo partitions 
andstilother partitions may be mounted 
on these elements permanenty,or,if de 

suitable,form.of 

oftheparticularsoundvibrationtobesup 
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sired,adjustabysoastosecurestlfurther1theguidingordirectingactionoftheaceg 
adjustmentsforthe purpose outlined._The |eratingapertures;Soöhat as long as this 
Partition7may,for example,have afange rapidwhirling movement continuesthe?d 27thereon adjustablysecured tothe casing 
body18towhichit maybeclamped bysuit 
able clampingorSeCuringmembers.such as 
the suitablefat headed clamping_bolts24 whichtightlyholdthese partstogetherwhen 
the nuts25are screweddown on the bolts, 
The partition 8 may haveitsfange 288e 
curedina similarwaytothe casingbody 

15 

20 

25 

this whirl chamber a fapid and forcible 

° 

35 

40 

45 

50 

55 

13sothat the desired angular adjustment 
between thesefangesand?the casing body 
may be made atanytime andthenal9f 
thesefanges 6,7,and_8 maybe angularly 
adjustedin unisonwith the gasingbody So 
astosecurethe desiredangular position of 
the dischargeopeningsintheseintermediate 
partitions withrespecttotheopeninginthe 
partition 9 and the initialinlet and dis 
charge opening ofthe silenger? 
The exhaustgases from theinlet opening 

&move around the initial passage or whirl 
Chamber31inthe direttion ofthe fulline 
arrowsand duringthetimewhenthe high ?ressureandhighvelocityinitialpufsenter 
whirlingmovementisset? therein andif 
the dis@harge opening16from thisinitial 
whirlchan?er éxtendsin,the opposite di? rectiontotheinitialwhirlingmovement of 
the gasesin this chamberi?retards their dischargetherefromaslongasthiswhirling 
movement Continues and a‘considerable 
pressureisthus built up duetothe kinetic 
energy of thegases beyondthepressurein 
thesigceedingwhirlchamber32. Itisthus 
possible by having any suitable openings 
from_thisinitialchambertoan eqüalizing 
chamber,such as the internal cylindrical 
equalizingchamberto efect the passage or 
rgomentary discharge into the equalizing 
chamber of a considerable volume of thé 
gases dsgharged duringthese?sharp im 
Pulses andthis,actionisconsiderably pro-| 
?oted byformingaseriesof accelerating 
discharge apertures or openings into the 
equalizingchamber86which maybelocated 
Ontheinmer circumferentialface oftheini 
tialwhirlchamber31,althGugh stilgreatep 
acceleratingdischarge actioncan besecured ifsuchaccgleratingopeningsarelocatedon 
the outer circumferential face ofthe whirl 
chambersothatthe whirlinggasestend to stilmorestrongycrowd_outthroughthese 
apertures from?the whirlchamber within, Theseacceleratingapertures maybe?ormed 
bythe bendingup9fthe?apsordefecting guides1580a?t6formguidiggvanes pref 

60 grably coöperating witfeach?one of the 
apertures5sothat whenthe gasesinthe whirlchamber31.arewhirlinginthedireg 
tp tionofthearrowin Fig2theytendtobank 

and crowdinwardand bedirectedinto 

jacentgasesareforcedinto the equalizing 
chamberandtheiremergencetherefrom re 
tardedaslongasthegases continuetQcircu 
latein this directionin the communicating 
whirlchamber,When,however,the sharp initialgasimpulse hasceasedandtheenergy 
ofthegases has_been_more orless dissip8ted 
by friétion andeddy losses in the whir? chamberthegasismoreand moregrowded 
through thedischarge opening16into the 
adjacent whirl chamber 32by static_pres 
sure which alsoforcesout ofthe equalizing 
chamber36part ofthegasestherein which 
tendsto momentarily reverse the gas Cur 
rentin the whirl chamber 31 and promote 
this discharge into the succeeding whi? 
chambers32,83,34 and 35each of which 
hasan equalizingaction due_tothe inertia 
of the whirlinggases and the consequent 
friction andeddylossesaswelasthe cool 
ing efects secured by_contact with,the 
siencercasing?om which moreorless heat 
is constantly dissipated?The gases pass 
ingthrough the discharge?Opeqing16_are 
indicated ? the dot and dash line in Fig, 
1 and as shown therein tend to Set up a whirlingmoyementaroundthiswhirlcham 
berinthe direction ofthe fulline arrow, 
sothatthe discharge opening17from this 
chamberisa retarding dscharge9penjag makingnecessaryareversalof_thedirection 
of thisgas movement_before dscharge_can 
takeplaceasindicated bythe dotand dash 
arrowin connection with this opening17, 
Althoughitisnotnecessaryin alcases re tardingdischarge openingsof progressively 
increasing area?asindicated may be em 
ployedin each case so asto promote Suc 
cessive reversals of movement of the gases passing_from the whirlchamber33through 
the dischargeopening18and?omthewhirl 
chamber 34throughthe discharge opening 
19asindicatedbythedotand dasharrowin 
Connection therewith,the normal movement 
of the gasesin each whirlchamber being 
indicated bythe fullinearrow.therein? 
Thisinvention has been describedin con 

nection with anumber ofiustrative em bodiments,forms,proportions,materials, constructions,numbersandarrangementsof 
parts,tothe details of which disclosurethe 
invention is not of course to be limited, 
SInCe · 

siredto be secured by Letters Patentisset forth_intheappended claims.* 
1?Insilence?adapted for usewith gas engigesorthelike_acasingcomprising_end ?nembershavingsubstantialytangentialin letandoutlet9penings$ndformedwithend 

Partitions and_connecting fanges,a rela ?5tfe equalizingehamber 36withindueto1tiveyadjustable casing Body aounted on 
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Saidfanges,8ninternalshel mounted on 
Saidend memberstoformaninnersubstan 
tiyCyindrieleqgalizingghamberwithin 
snidcasingand?snbstantialyaxialfasten 
ingboltrekasably holdingsaidcasingmem 
bers together,annular,intermediate?parti-K 
tio?sprovidingwhirlchamberseach having 
a discharge openingand mounted on said 
shelandCasingreSpectivelyto beadjust 
able in?connection therewith relativelyto 
Saidend memberstoadjust the relative an 
gular position of Said openingstopromote 
interference Suppressionof sound wavesin 
the Series of annular whirl chambers be 
tweenSaid partitions,aninitialwhirlcham 
ber with whichsaidinletopeningcommuni 
cates being providedonitsinnerside with 
an annularseries ofacceleratingdischarge 
aperturestoefectthepassage9ftheinitial 
gasimpulsesintosaid equalizing chamber 
and?chofsaidyhir.chümbersbeing pro videdwithretardingdischargeopenigsto 
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promotethe dissipation of the kinetic en 
ergy of the gases before the discharge 
thereof. 
2.Insilencersadapted for use with gas 

engines orthelike,acasingcomprisingend 
members havinginlet andoutlet openings, 
arelatiyey adjustable casing body,an in 
ternalshel mounted on saidend members 
to form an?inner substantially cylindrical 
eqalizingchamberwithinsaidcasinganda 
substantialyaxialfasteningboltreleasably 
holdingsaid casingmemberstogether,an 
nulag intermediate partitions providing 
whirl chamberseach having a discharge 
9peningand?ountedonSaidshelandcas 
ingrespectiveyto beadjustablein connec 
tiontherewithrelativelytosaidend mem 
berstoadjust therelative angular position 
of Said openingsto promote interference 
Stppression ofsoundwavesin the series of 
?nnular whir ghambers_betweensaid parti 
tions,an initial whirl chamber with which sadinletopeningcommunicates beingpro 
videdwithaseriesofacceleratingdisehärge 
apertures_toefectthe passage oftheinitial 
gasigpulsesintosaidequaizingchamber, 
&Insilencers adapted for use with gas 

engiges ogthelike?acasingcomprisingend 
menbers havinginletandoutlet openings, 
a relativey adjustable casing body,an in 
ternalshel mounted on said end members 
to form an_innersubstantialy cylindrical 
equalizing.chamberwithin saidcasing_and 
a?subst8?tialyaxialfastening boltreleas 
abyholdingsaidcasingmemberstogether, 
a?ular?intermediate partitions providing 
whirl chambers each havinga discharge 
Opegingand mountedtobeadjustablerela 
tively to said end membersto adjust the 
promoteinterference?Suppression ofsound 
wavesinthese?es of8nnularwhirLeham? bersbetweensaidpartitions,aninitialwhirl 

?1114701 

chamberwithwhichsaidinlet openingcom 
?unicates being provided with?a sefes of 
dischargeaperüres_to efect thepassage of 
theinitialgasimpulsesintosaidequaizing 
chamber. - 

??n silencers adapted for use with gas 
engiges orthe like,a?asingcomprisingend 
members havinginlet andoutlet openings 
?nd ?relativelyadjustable casingbody,ad 
justable?internediate partitions?providing 
whirl chambers each having adischarge 
9peningand mountedin saidcasingtoad 
just the relative angular position of said 
openings to promoteinterference suppres 
sion ofsound wavesin the series ofwhirl 
Chambers between said partitions andeach 
ofsadwhirlchambersbeingprovidedwith 
retardingdischargeopeningstopromotethe 
Qisspation ofthekineticenergyofthegases 
beforethedischargethereof, 

5?Insilencers adapted for use with gas 
engines orthelike,acasingcomprisingend 
members havinginlet and outlet openings 
and a_relatively adjustable_casing body,in 
termediate_partitions providingwhirlcham? 
berseaeh havinga dischargeopeningand 
nounted in Said casingtopromote inter 
ference Suppression ofsound wavesin the 
Seriesof whirlchambersbetweensaid parti 
tions and some of Said whirlchambers be 
ingprovidedwithretardingdischargeopen 
ings to promote the dissipation ofthe 
kinetic energy of the gases before the dis 
chargethereof? 
6.in silencersadapted for use withgas 

enginesorthelike,asubstantialycylindri 
cal casing havingsubstantialy tangential 
inlet and outlet openings,aninternalshel 
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to form an innersubstantialy cylindrical 
equalizing chamber withinsaid casing,an 
nularintermediate partitions mounted be 
tweensaidshellandcasingto formaseries 
Of communigatingannular whirlchambers 
between Said partitions,the initial whirl 
chamber with whichsaidinletopeningcom 
mHnicates being provided onitsinner side 

105 

110 

withan annularseries ofaccelerating dis-? 
Charge apertures having coöperating de 
fectingguides projectinginto Said whirl 
chambertopromotethe periodic passage of 
part of theinitialgasimpulses?into Said 
equalizingchamber andeachofsaid whirl 
chambers being provided with retarding 
discharge openingsto promotethe dissipa 
tion of the kinetic energy of the gases be 
forethe dischargethereof. - 
7,Insilencersadapted for use withgas 

??5 

120 

engines orthelike,asubstantialycylindri 
calcasing havinginletandoutlet openings, 
aninternalsheltoformaninner Substan 
tialygyindricai equalizingchamber with 
in said casing,annularintermediate parti 
tionsmountedbetweensaidshelandcasing 
to formaseries of Communicatingannular 
whirlchambers betweensaid part?ions,the 
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initialwhirlchamberwith whichsaidin let9pening Comm?cates bei?g provided 
Onitsinnerside with an annular series of 
acceleratingdischarge apertures havingco 
operating defectingguides projectinginto 
Said whirlchamberstopromotetheperiodic 
passage of part oftheinitialgasimpulses 
into Said equalizing chamberand the first 
of Said whilchambersbeingprovidedwith retardingdischarge openingstopromotethe 
dissipation ofthekineticenergy ofthegases 
beforethe dischargethereof, 
8?Insilencersadapted for use with gas engines orthelike,asubstantialycylindri 5Calcasinghavinginletandoutlet openings, 

aninternalshelto form aninnersubstan 
tialy Cylindricalequalizing chamber with 
in Said casing,intermediate partitions 
nounted between Said shel andcasingto ?ormaseriesof communicatingwhirlcham 
bers between said partitions,the initial 
whirlchamber with which saidinlet open ingcommunicatesbeing provided onitsin 
ner side with aseries of acceleratingdis 5chargeapertureshavingcoöperatingdefect 
ingguides projectingintosaid whirlcham 
bertopromotethe periodic passage of part oftheinitialgasimpulsesintosaidequaliz 
ing chamber and the frst of said whirl chambersbeing providedwithretardingdis chage.9pe?ngstopromotethedsspation 9?thekineteenergyofthegasesbeforethe 
dischargethereof? - - 

9,Insilencers.adapted for use with?gas 
engines orthe like,a casing havinginlet 
and Outlet openings,an internal shelto 
form an inner eqüalizing chamber within 
Said Casing,intermediate?partitions mount 
edbetweensaid shelandcasingto forma 
Series of Communicating whirl·chambers 
between Said partitions,the initial whirl 
Chamber with which said?inlet open ingcommunicates being provided onitsin 
ner_side with aseries ofaccelerating dis Chargeapertures havingcoöperatingdefect 
ingguides projectingintosaid whirlcham 
berstopromotethe periodic passage ofpart oftheinitialgasimpulsesintosaidequaliz 
ingchamber, }· 
10,Insilencersadapted for use withgas enginesorthelike,8Casinghavinginletand 

Outletopenings,aninternalshelto forman innerequalizingchamberwithinsaidcasing, 
intermediate partitions mounted between 
Said shel and casingto_form aseries of 
communicating whirl chambers,between 
Said partitions,theinitial whirl chamber 
with which Said inlet opening communi catesbeingprovidedonitsinnerside witha series ofacceleratingdischargeaperturesto 
Promotethe periodic passageof part ofthe 
initial gasimpulses?into said equalizing 
chamber, ?· 11,Insilencersadapted?r?sewthgas enginesorthelike,8C8singhavinginletand 

outlet openings,asubstantialy cylindrical 
equalizing chamber coöperating with said 
Casing,?8nnular intermedate partitions 
mountedinsaid casingto forma?series_of communicatingannular whirlchambers be tweensaid partitions,aninitialwhirlcham 
berwith whichsaidinletopeningCommuni 
Cates being providedwith ananmularseries of accelerating discharge apertures having coöperatingdefectingguidestopromotethe pegiodic passageofparšottheinitialgasim? 
pulses into Said equalizing chamber and 
each ofsaid whirlchambersbeingprovided 
with retarding discharge openingsto pro 
motethedisspation ofthekineticenergy of 
the gases before the dischargethereof? 
12,Insilencersadapted for use withgas enginesorthelike,acasinghavinginletand 

Outlet openings,an equalizing chamber Co 
operating with said casing,intermediate 
partitions mountedinsaid casingtoform & 
Series of communicating annülar whirl chambers betweensaidpartitions,aninitial 
whirlchamberwith whichsaidinletopening 
communicates being provided with a Series of accelerating_discharge apertures having coöperatingdefectingguidestopromotethe periodic.passage of part of theinitialgas 
impulses into Said equalizing chamberand 
each ofsaid whirlchambersbeing provided 
with retarding discharge 9penings to pro? 
motethe disspation ofthe kineticenergy of thegases beforethe dischargethereof? 
13,Insilencersadaptedforuse withgas enginesorthelike,acasinghavinginletand 

outlet openings,8?eq?alizing Chagber co operatingwith_saidgasingintermediatepar titionsmountedinsaidcasingtoformaSeries of.gommunicating,whirlchapbers between saidpartitions,aninitialwhirlchamberwith 
whichsaidinlet openingcommunicates be ?g_providedwith aseries of8cceler$tpg dischargeaperturestopromotetheperigdic passageofpart oftheinitialgasimpuses 
into said equalizing chamberand the frst ofsaid whirlchambersbeingprovidedwith retardingdischargeopeningsto progotethe 
dissipation ofthe kineticenergy ofthegases 
beforethe dischargethereof? 14,Insilengersadapted?or?sewthgas enginesorthelike,acasinghavi?ginletand 
oüet.openings,an equalizing chamber co operatingwithsaidcasing,intermediatepar 
titions mountedin said?casingto form a 
series of communicating whirlChambers_be?? 
tween said partitions,and aninitial whirl 
chamberwith which saidinlet Openingcom? 
municates being provided with?a series-of accelerating,dscharge apertures to,pro-, 
motethe periodic passageof part ofthein? 
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ber? · - ’?, 15,Insilengersadapted?rpsew?hga? engnesorthelike,acasighavigginletand 
ouüet openings,an equalizing chamber co? 130 
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Operating with said casing,,intermediate 
partitions mountedin Said Casingto form a 
Series of communicating whirlchambers be 
tween said partitions,and an initial whirl 
chamberwith whichsaidinletopeningcom? 
municates being provided witha series of discharge?perturestoprogotetheperigdic 
passage of part ofthe initialgasimpulses 

|chamber, - 22,Insilencersadapted for use with gas/ intosaidequalizingchamber, 
16?Insilencersadapted foruse withgas enginesorthelike,acasinghavinganinlet 

opening and silencing means comprisinga 
whirlchamber communicatingwithsaidin 
let opening,an equalizingcharnberlocated 
withinsaidcasing,saidwhirlchamber being 
Drovidedwitharetardingdischargeopening 
and with a Series ofacceleratingdischarge 
aperturestopromotetheperiodic passage of 
part_of theinitialgasimpulses?into said 
equalizingchamber, 
,17,In silencers adapted foruse with gas 
engines orthelike,a casinghavinganinlet 
Opening and slencing means comprising a 
whirlchamber communicatingwithsaidin 
let_opening,an equalizingchamber located withi?83idcasing,saidwhirlchamberbeing 
provided with &discharge aperture_topro 
notetheperiodic passage ofpart ofthein ? gasimpulsesintosaidequalizingcham 
é?? ,, - - 

18,Insilenc?adaptedfuruse with,gas enginesorthekeacasinghavinganinlet 
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openingand silencingmeans comprisinga 
chamber communicaing with said inlet 
Opening,an equalizing chamber located 
withinsadcasing,saidchamber beingpro widedwithadischargeaperturetopömote 
the periodic passageof part oftheinitial gasimpulsesintosaidequalizingchamber? 
19,Insiencersadaptedforuse with gas ?ginesorthe?keacasinghavingapiet 9Peping??dslencjngmeans comprisingan in?al?whirlchambe?communigatingwith $aid?letopeningandacoöperatingequaliz ?gchamber.saiáinitialwirlchänberbe 

ing provided,with a,retarding discharge 
Openingandwith_aseriesofacceleratingdis ghargeapertureshavingcoöperatingdefect ingguidestopromotethe periodiepassage ofpartoftheinitialgasimpulsesintosaid 
equalizingchamber? - 
29 Insilencersadaptedforuse withgas 

engiqes orthelikeacasinghavinganiet 9Peningandsiencingmeanscomprisingan initialchambercommunicatingwithsaiáin 
lst opening.?nda.goöperating_equalizing 
ch3mber.Said initial chamberbeing pro? vided With a ?etarding discharge_Göeing andwitha?Serjes ofageeleratingdisehargé 
apgtures having Coöperating”defectig 
guides to,pr9m9jethe periode p8ssage of 
?art.9?theinitial.gasimpulses intosaid 
equalizingchamber, - 
2!·Insisnce?Sadaptedforusewith gas 

engines orthelike,a Casing havinganiet 
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Openingandsilencing meanscomprisingan 
initialchamber communicatingwithsaidin 
let opening and a coöperating eqalizing 
chamber,said inlet chamber being pro 
vided with a discharge openingand with a 
Series of QCCeleratingdischargeaperturesto 
promote theperiodic passage of part ofthe 
initial,gas impulses?into said equalizing 

engines orthe like,a Substantialy Cylindri 
gal casing having substantialytangential 
inlet andoutlet openings,aninternalshel 
?ountedto form,aninnersubstantialycy 
lindrical equalizing chamber within said casing,toperiodicalyreceive partoftheex 
haustgases andannularintermediateparti 
tionseach havingadischarge openingand 
mountedOn said shel.and casing respec 
tivelyto beadjustablein connection there 
with tQadjust the relative angular position 
of Said openings to promote interference 
suppression ofsoundwavesin the series of 
annular Sound passages between said parti 
tions, 
23,Insilencersadaptedfor use withgas 

engines orthelike,asubstantialycylindri 
cal?inlet and outlet opening,an internal 
shelmounted withinsaidcasingandannu 
larintermediate partitions each havinga dischargeopeningandmountedoasaidshel 
and casingrespectivelyto beadjustablein 
connection therewith to adjust the relative 
angular position of Said openingsto pro 
mote interference suppression of sound 
wavesin the series of,8nnular sound pas SagesbetweenSaidpartitions? 
24,Insilencersadapted for use withgas 

engines orthelike,asubstantialycylindri 
cal_casing havinginletandoutlet openings, 
aninternalshelmountedwithinsaidcasing, 
and annular intermediate partitions each havinga discharge Openingandanumber 
9f8aid partitionsbeing mountedto bead 
justableto_adjusttherelative angular posi tionofSaidopeningstopromoteinterference 
Suppression of soundwavesinthe series of 
annular Sound passages betweensaid parti 
tions, 25,Insilence?adaptedfor usewithgs 
engines.or the like,a Casing,havingimet 
and outlet openings and an?internalshel mountedwithinsaidcasingandintermediate 
patitionseach having&discharge opening 
and 3,number_9f,sajd partitions?being 
?ountedto beadjustabletóadjusttherela? 
?ve position of Said openingsto promote 
interference Suppression ofs6undwavesin theSeries9fanularsoundpassagesbetween 
Said partitions? - - 
26.In silencers adapted for use with 

g?epgnes orthe like,a casing provided 
w?hinletand outlet openingsand formed 
with?a Series of gogmunicating annular 
Sound passages each havinga single dis 
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charge?openingthrough which sound may|suppression of Sound waves in the two 
pass,the angular distance betweeneach of branches oftheinterposed passage, the adjacent openings being adjustable to 
promoteinterference suppression of sonnd 
wavesinthetwo branches oftheinterposed DaSSages, 
27 Insilencersadaptedforuse withgas 

engines orthe like,acasingformed with a 
Series of communicatingendess Sound pas sageseach havingasingle discharge open 
ingthrough whichsound may pass,the dis 
tancebetweeneach oftheadjacent openings 
being adjustable to promoteinte?ference 
‘Suppression of Sound waves in the two 
branches oftheinterposed passages? 

28. Insilencersadaptedforuse.withgas 
enginesorthelike,a casing provided with inletandoutletopeningsandformedwitha 
series of communicatingendlesssound pas 
sageseach havinga single discharge open 
ing through which Sound may pass,the 
angular distance between two of the adja cei openingsbeigadjustabletopromöte interferencesuppressionofsound_wavesin 
thetwo branches of_theinterposed passage? 
29?Insilencersadapted for use withgas 

engines orthe like,aCasingformedwith a 
series of communicatingendesssound pas 
sageseach_hayinga single discharge open ingthroughwhichsounámaypass,thedis-? 
tance betweentwooftheadjacentopenings 
being adjustable to promote interference? 

30?Insilencersadapted for use withgas 
engines orthe like,acasingformed with a 
Series of communicatingendess sound pas 
Sageseach havingasingle discharge open 
ingthrough which Sound1nay pass,the dis 
tance betweentwooftheadjacentopenings beingarrangedtopromoteinterferencesup 
pression of Soundwavesinthetwo branches Of the interpCSed passage? 
31.?n silencersadaptedforuse with gas 

enginesorthe like,a casingformed with a 
series of communicatingendlesssound pas 
sages each,having?a discharge 9pening 
through whichsound may pass,the distance betweenseveraloftheadjacent9peningsbe ingarrangedto,promote ?terferences?p 
pression ofsoundwavesinthetwo branches Of theinterposed passages, 
32,Insilencersadaptedforuse_withgas enginesorthelike,acasingformedwithan 

endesssound passage havinganinletanda 
discharge opening through which?Sound 
may pass,the distance between,Said?Open ingsbeingarrangedtopromoteinterference 
suppression of Sound?waves in the two 
branches of theinterposed paSSage, - 

? HTRAMPERCY MAXIM, 
Witnesses: - 

FRANKC.NTCHOD, 
V Ceon,P.RAUB? 
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