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7oa//ohom?mayconcern: 
Beit known thatwe,THoMAs E. MUR 

RAYand CHARLEs B.GRADY,citizens of the 
UnitedStates,residingat New York,inthe 
county of New York and,State of?New 
York,haveinvented acertain new and use ful Improvementin Apparatus for Trap 
ping Particles in?Suspension in Gas-Cur 
rents,of which the folowingis a specif 
cation… 
The problem which we havesolvedis_to 

entrap the maximum?pereentage of?Solid 
particlesentrainedwith andsuspendedin_a 
gas current?This problem_presents itself 
in the artsunder manyandúdiferent con 
ditions?Those under which wehave en 
countereditand which aretherefore dealt 
with herein astypical,arise from the need 
whichexistsespecialyincitiesand densel 
populatedareas,ofpreventingthe discharge 
ofcinders andothersolid matterin com 
minuted form from chimneys connectedto 
boilerfues?especialy when forced draft 
is used and when changesinthe load de 
mandthe driving ofthe boilers tovarying 
limits often much beyond theirfratings? 
Thisisespeciallythe case when_theboilers 
furnish the power forelectriclightingin 
stalations,the demands”upon them then 
varyingat diferent periodsoftheday,and 
sometimes suddenly?increasing,The gas gurents?thefuesthenvarygreatyjnve locity,with correspondingvariationsin the 
quantity ofsolid matterentrained? - We proyide a body ofiquid,preferably 
water,which receives and retainsthe par ticles projected uponit?We project the 
stream of particles vertically downward 
upon the surface of Saidliquid,? 
When thegascurrent variesinvelocity, 

we vary the cross sectional area ofthe de liveryoutlet proportionatelytosaidveloc 
ity,so that asthis velocity decreases,the 
area wildecrease,and as thevelocity in 
creases,the area wilincrease,thus main 
taining a constant?or substantialy con 
stant—velocity ofthe projectedjet ofpar 
ticles,and thus neutralizingthe efect of ?eve°ciych?ngesjnthecurrenti??e 
flue?If,therefore,at the outset,and for someselectedvelocity offuecurrent,thein 
terval between the delivery outlet and the 
liquid levelbe chosen which willbe,on the one hand,Suicienty large nottoimposea 
constriction in the path of the escaping 

h 

gases,and,on the other,nottoogreat ma 
terialytodminish theinerti&ofthe pro jectedparticlesbeforetheystriketheliquid, 
thenitisobviousthat no matter whatcon 
gitionsariseinthe boilerscapable ofchang 
ingthatvelocity,by keepingthe velocity of 
the projectedjet constant,we can maintain 
the advantageous status previously decided 
upon,or,in other words,eliminate the efectsofthevaryingconditions? 
In addition to varyingthe escape outlet 

to maintain constantvelocity,we mayalso 
vary the interval between the level ofthe 
liquidand Said outletorpoint of projection 
of the particles proportionately to the 
change in area ofsaid outlet. For,ob viously,iftheareadiminishto keepthedis 
charge?velocityconstant,thenthe quantity 
of dischargepergiventimewilbereduced. 
Because ofthis,we can reducetheinterval betweenoutletandliquidleveltoan extent 
suficient to accommodate this diminished 
uantity of outflow?Then because the 

liquid level has been brought nearer the 
discharge?outlet,the jetofprojected par 
ticles wil strike the liquid?with greater 
energy than before,will,therefore,more deeplypenetrateit,andsowilbecomemore 
efcientytrapped? ? 
We?have??ventedamethod andan ap paratuswhichisthe bestwenow knowfor cagyingsaid methodintopracticalefect? 
Our present inventionisthe apparatus, 

more particularly setforth in the claims. 
Serial?No?740.946 simultaneously fled 
herewith,wehavesetforthsaidmethod? Intheaccompanyingdrawings?Figure1 
is.a_section ofourapparatus.on?theline2,2 
of Fig,2,Fig.2isasection on the line 
3/,3/0f_Fig,1? Fig?3shows therelations 
ofthe discharge orifice andthewater level 
asin Eg.1,bütonalargerscale? ,· 

Similar letters ofreference indicate like 
arts., , - Aisafne,Jeadingfromanysource.of 

the Solidparticles whichareto betfapped. 
Such_particles,forexample,may becinders, 
fue dust,ash,unconsumed carbon,or any 
other comminuted material present in the 
gns Currentin the fue of a steam boiler 
Thefue A communicates_with an enlarged fue B,throughthetopwallCthereof One 
end offue Bis closed by wal D. The 

In anotherapplication for Letters Patent, 

gs cgrgent,which entrains in suspension 
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other?end,shown broken of,in practice 
communicates with,a chimney?or,other 
escape conduit?Atthe bottom of the fue 
Bisatank Eforholdingwater?Saidtank 
is preferably made ofcement,or 9theg 
material,which will resist the attack of 
such acids.as may be formed bythe gas 
combining with said water,Within the 
fue Band terminatingatits lower edge, 
belowthe horizontal plane coinciding with 
thewater levelin the tank E,isa narrow 
verticalpartition F, 
Gisaswingingplate extendingbetween 

thepartition FandendwalD?Sid plate 
ishinged tothe upperwaloffue Binany 
suitable way?As here shown,it has a 
hooked upper edge H whichis received 
uponthewaterSupplypipe f,which pipeis 
supportedonthe undersideofthetopwal 
C.TheswingingplateG,thelongitudinal 
wal Joffue B,the end wal D,and the 
fixed partition F,formasubstantialy fun 
nel-shapedcontinuationofthefue A,which | 
terminatesabove the liquidlevelintank E, 
sothat the solid?particlesescapingatthe 
outlet a,Fig?3,ofsaid continuation are 
projected upon the liquidin?a_direction 
normalto the liquidsurface?It_wil be 
obviousthat byswingingtheplate Gnearer 
tothewalJ,thearea ofsaidoutlebawilbe? 
diminished,and by swingingthe plate G 
farther frométhe wall J,the areaofsaid 
outlet a will be increased. In order to 
swingtheplate G forthe purpose of ad 
justing.said outlet ?rea weßhereshow a 
drum?mountedibrackets?odthe exte? riorofwalJ,andconnectedtoplate G by 
a chain passing”thröugh Saidwal:?Said 

40 is provided with?a_pawland?Patchet N, 

50 

55 

60, 

position,? 
Thewatersupplyto?ank?ispreferably 

admittedin a c6nstantandregulated fow? 
fromthepipeO?Communicatingwith any 
suitablesource,which pipeconnectsby pipe 
PwiththepipeI?Thepipe?is perforated 
andislocatedatthe topofplateG,sothat 
asheetofwater@fowsdowntheinnerside 
streám may}eregulated by thevalve R, 
inpipe P? ?*? ? ?? ? 4 ? >” : ? 
Waterfowsfrom thetank E bythe pipe 

Slocated nearthe bottomthereofand pro 
videdoutsidethetankwitha hingedSection? 
T?Saidsectionisgonnected byaehainto 
thedrum K,The functionofthepipesec 
tionTistoadjustthewaterlevelintänk E, 
saidlevelbeingraisedwhenthepipesection 
israised?andoweredwhen:Saidsection is 
lowered?The chains from the swinging 
plateGandthepipesection Tareconnected 
tothe drum K,sothat when the drum is 
rotated,the plate andthe_pipesection wil 

65 be moved or bepermittedto move simul 
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taneousy Hence,for example,when the 
area of the outlet a is reduced,the water 
levelin tank?E is correspondingly raised 
from theline?tothelinec,Fig.3. 
The operationisasfolows:Thegas Cur 

rent’holdingthe solid particlesin suspen 
sion enters the top offue B betweenthe 
swinging ? G,and wal J,and passes downwardly,meetingthe descendingwater 
stream?Q?The current then escaping 
throughthe outlet a,the solid particlesare 
projected downward upon the surface(in 
dicated by_line c,Fig.3)ofthe waterin 
tank ??Thegaspassesthrough the inter 
vald between the lower end of the swing 
ing plateGand the liquid surface c,and 
thentravelsthroughthefue Btothechim 
Rey,or other outlet?The downward pro 
jection of the_particlesis assisted y*the 
waterstream Q,deliveredintothem”The particlesafterstrikingthewaterintank E, 
enterthesame andso becometrapped? 
Attentionisnow caled to the fact that 

thepassage ofwhich plateGformsaswing 
ingwalhas anyinlet e, Fig,1,of substan 
tialythearea ofthefueA;while,whenthe 
plate Gisinthe position shownin dotted 
ines,Fgsr1 and.3,the ?rea9fthe they 
existingescapeoutlet dislessthanthat of 
inlet e. Asthecrosssectionalarea ofthe 
passagefrominlete to the escape outlet a 
decreases?the velocity ofthe gascurrentis 
?icreased?Hence?theinertia ofthe pro jectedsolid particlesisincreased?Asthis 
increasevariesasthe square ofthevelocity, 
andrastheresistance of the projected par 
tick8to any force tendingto changetheir 
directionof"travelvariesastheinertia,the 

drumisturnedbythecrankhandle?,and|resultis_a very efectivetrapping of the 
particlesbythewater? , 

whereby theplate Gisheld?inzadjusted| 
??|ratusconstructed substantialy in accord 

?Eests made by usupon an actual appa 

ance withourpresent disclosureshowthatit 
ispossibleto makethevelogity9fthegases 
attheescapeoutktoorpoint ofprojection 

|of the articles from two to.eighttines 
greaterthan the ordinaryvelocity of travel 
ofgasegin boierflues,and stil notseri 
ously afect the draft? - 

of plate G and intothe?tank E?This| ?wilbeobservedthatthe crosssectional 
area ofthe funnel-shaped passage bounded 
by plate Gisgradualyreducedsothatthe 
velocity-ofthe partieles before projection 
wibegraduallyincreased,In actualprac 
tice,wefindthatthe length of said pas 
sage may be from twototen feet,butitis 
betterto makeitas longas possible Sothat 
the particles may be carriedgradualyto a 
velocity at the outlet a,relativey_mnch 
higherthan that whichthey haveinfine A… 
In manysteam power plants,the quan 

tity of steam required from the boiers 
varies considerably and quite rapidy 
thronghoutthe day. Forinstance,a boiler mayberunningatacertainratingandthe 
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{lenand may besuchthat double thisrat ing may be required in a Companativey shontspaceoftime?Whentheboiegisrun ningat doublerating,approximaheytwice 
asmuch,gaswill be delivered fr9m fueA… In usingTourapparabusin_such,circu? stances,theswinging plate G,isnormaly 
set in a?selected position which gives an outletareaatoproduceacertainescapeve 
1ocity ofthe particlessuitable to age?tain 
rating?saythe position shownin fultlines 
in Fig,1?If theratingisaugmented?Say 
doubled?thenthe paw and ratchet meoh 
anism Nisreleased and the plate Gis pen 
mitted toswingtoanotherposition whereby 
the escape area a is increased to a suf 
cientlyto reduce the velocityto that pre 
viously chosen?Say the position shown?in 
dotted linesin Figs.land3;or,in other words,bysuitablyadjustingtheescapearea, 
at a,astheratingofthe boilerisexceeded, 
we may keep,the velocity of the particles 
constant at their point of projection or 
escape orifice, Incaseswheretheveloeity of the Current 
in the flue varies,especialy when forced draftisused,itisdesirablenotonlytovary 
the area of the outlet a soasto-maintain thevelocitythereconstant,butals9.to vary 
theintervald orlength ofthe projected iet 

3 

itis desived to,glean out thetank,thegas 
eurentfromthefueAisshutof,thevalve Rin pipe Pisclosed to cutof thewaten suppy,andthevalveXinpipe Uisopened? 
The,water enteningthe severalinletsV 
sweepsthe solid materialtotheoutlets,and 
said materialiscollectedand drainedinthe 
settlingvessel W. 
We claim: t.A.device fortrappingpanticlesinsus 

pensioninagascurrent,comprisinga duct 
Deceivingsaid Current and tapeningdown 
wardy to an outlet,meansforvaryingthe 
enosssectionalareaofsaidoutlet,andatank containing liquid disposed below said out 
let and Peceiving the particles projected 
therefrom. 2.A devicefortrappingparticlesinsus pensioninagascurrent,Comprisingatank, 
and a duct deliveringsaid particlesverti 
caly downward upon the_liquid in said 
tank;a portion of the wal of said duct 
being movable?to vary_the cross sectionak 
area ofthe outletofsad duct. - 3.A devicefontrappingparticlesinsus 
pensionin a gascugrent,Comprisinga tank, 
and a duct delivepingsaid panticlesverti 
cally downward upon the liquid in said? 
tank;a portion ofthewalofsaid duct?be ingsuspendedtoswingand movabletovary 6fparödesbetweefdondefanáthelq?|thócrossecionala?6fhéouß0?s? 

uid level? 
in areathan the area of outlet a. On the 
other hand,it is desirable to make it as 
smalaspossible. Letit now be assumed, 
for purposes of present explanation,that 
the plate Gand the pipesection Tare_in 
the positions shown in dotted lines?The 
corresponding water evel?is then at? 
When?thevelocity ofthe fuecurrent fals 
of,the handle Mis operated to bringthe plateGintothepositionshownin_fullines, thusreducingthearea_of.outletfrom.o/to a,andincreasingthevelocitytonormalrate? Thevelocity being kept gonstant.itfollows 
thattheamount of particles projected will 
belessasthearea of dischargeis Constrict 
ed,Hencetheintervalat d/from partition Gtolevel? maybe diminished byraising 
the water to level c,Thisis efected as 
already explained,with an increasein the 
trapping eficiency? - 
Testsmade byus with_thisapparatusap pliedtofour650H.P.boilers hayeshown 

thatninety-twoper cent.of the Cinders or 
fue dust delivered to the apparatus was 
trapped in the water,and prevented from 
passingto the chimney? 
In ordertoremove the accumulated cin 

dersor like materialfrom the tank E,we 
provide a branch,pipe U from the_water 
supplypipe Owhich hasseveralinlets V 
intosaidtank,Similaroutletsare provided 
on the oppositeside ofthetankwhich Com 
municate with asettling vessel W. When 

Saidintervalshould not beless,hduet? 4?Adevicefortrappingparticlesin sus 
pension inagascurrent,comprisinga hori 
Zontalfue,closed at oneend,a partition extendingpartlyacroSssaidfue,aswinging 
plate_suspended from the top of said fue 
ata distance fromalongitudinalwalthere 
of_and interposed between?Said partition 
and the closedend of saidfue,atank dis 
posedin said fue belowthe space between 
said_plate andsaidlongitudinalwal means fordeliveringthegascurrentintosaidspace 
at the upper part thereof,and meansfor 
movingsaid plate to_varythe distance of 
the loweredgethereoffrom saidlongitudi 
nal wall? 5.A device fortrappingparticlesin sus pensioninagascurrent,Comprisingatank, 
a duct deliveringsaid particles downward upontheliquidinsaidtankand havingone 
wallinclined toward the outlet,and means fordeliveringaliquidstream uponthe sur 
face ofsaidinclinedside? 
6.A device fortrappingparticlesin sus pensioninagascurrent,Comprisingatank, 

a duct_deliveringsaid particles downward 
upon the liquid in said tank,means for 
varyingthe crosssectionalarea ofthe out 
let ofsaid duct,and meansforvaryingthe 
distance between said outletandthe liquid 
levelinsaidtank? 7.A device fortrappingparticlesin sus pensioninagascurrent,Comprisingatank, 
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upon the liquid in said tank,means for 
varyingthe crosssectionalarea ofthe out 
let of Said duct,meansforvaryingthe dis 
tance between said outlet andthe liquid 
levelin Said tank,and mechanism forsi 
multaneously controling both of said 
IQBaI}S? - - 

8. A device fortrapping particlesinsus 
pensionin agascurrent,Comprisinga hori 
Zontalfue,closed at one end,a partition 
extending party across said flue,a liquid 
supply pipe,having perforations,at?the 
top ofsaidfue,aswingingplatesuspended 
from Said pipe and receivingthe liquid 
stream therefrom,the Said plate:being 
placed at a distance from a longitudinal 
wall of said fue and interposed between 
said partition andthe closed end of said 
fue,atank disposedin Said fue belowthe 
space included between Said plate_and Said 
1ongitudinalwall,and meansfordelivering 
agas current into the upper part of said 
Space? · - r 

9.A device fortrappingparticlesin Sus 
pensioninagascurrent,Comprisinga duct 
receivingsaid current and taperingto an 
outlet,and meansfordeliveringastream of 
liquid upon the inner inclined surface of 
said duct? 
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10?Adevicefortrappingparticlesinsus 
pensioninagascurrent,Comprisingaverti 
cal ductreceivingsaid currentatits upper 
endandhavingonewalsuspendedandmov? 
able to vary the area ofthe outlet,and 
means for delivering a stream of liquid 
within said duct and upon said Suspended 
wal? - *,,, 

11?Adevicefortrappingparticlesinsus 
pensioninagascurrent,Comprisinga duct 
conveying Said current,an inclined plate 
transversely placedtherein,and means for 
deliveringaliguidstream upon theside of 
said platereceivingtheimpact ofsaid par 
ticles. 
12?Adevicefortrapping particlesinsus 

pensioninagascurremö,comprisingaverti 
cal duct conveyingsaid current,aninclined 
platesuspendedtherein,and meansfor de 
iveringaliquidstream uponthe upperside 
ofsaid plate?? ? 
Intestimonywhereofwe haveafxedour 

signaturesinpresence oftwo witnesses, 
THOMAS E?MURRAY? 

,CHARDESB.GRADY, 
h Witneses: ·," - 

·,GERTRUDBT. Pom, 
MAxT.McGAnax? , 

Copies of this patent may be obtainedforfve centseach,by aadresang the“ commissionerof Patents, 
washington,p.C” 


