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Myinvention consistsin the novelfea 
tures heginafter described,referencebeng 
h$d to the acconpanying.drawings,which 
show Onefo?noftunnelkilnembodyingmy 
invention selected by me for purposes of 
lustration,andthesaidinventionisfuly 
dsglosedithefolowing description and 
Claims. 
My invention rehts to tme kins or 

ovens designedmoreparticularyfgrf?ng 
coarse clay products,such as bricks?fre? 
bri?le,e?,althogh myinvention ? 
applicableto kilnsforfingother classesof 
go0ds where found desirableand advanta geo?s,??theoperationoftunnelkilns,the 
g00ds.which hayebeen,previouslydriedare 
noved,progessivey,ei?er continuously or 
intermittently andisnalyarecarried üpon 
bsig9?ectedinadirectionlongitud?aly 
of the kin?dcausingthemtopassthrough 
Zones9f.diferent temperaturessothatthe g99ds beinginagreenorunfredcondition, 
wh?ntheyenterthe_kin?shalbecomplete lyfredandthencooledtosubstantialysuch 
?te?peraturethatthey maybehandledat 
thetine?he?1eghthédeliveryendofthe 
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tunnel,Such kinsaredivia? longitudi 
??yjnt93 plralityofzoneswhichmaybe 
°gd briefy?s,frsta preheatingzone 
in whighthegoodsareraiseatosomówhere 
?rthetemperature offring,secondthe ?r?g?oqeinwhjchthegoods?recomple? 
*freddujgtheirpasäge longitudinally 
*e.fred goods are_gradualy deprived6f 
?e?exgess heatand broughttoasuficient 
ly ow temperatureto enable them to be 
handed,Ithasbeen.customayinthecon 
Struction and operation of these kinsto ·efegttheconbustionofthefuelwithincom 
bustionfues orpassages extendingthrough 
thefring Zone ofthetunnel,inwhichthe 
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Zonetotheentranceendofthetungel,for 
the purpose of preheatingthegoods,In 
the cooling Zone at the other end ofthe 50 

Products 
greatestamountof_heatisradiatedandthe 

of,combustion - 
through similar flues through the heating 

tnnnel?thefredgoodsare cooled bymeans 
of air drawn?into the tunnelitself Qr throughsuitablefues providedinitswals 
or withinthetunnelto abstract the excess 

are conducted” 

het fm the fred godsud thsheated $irisin?omeinstancesemployedinthecq 
bustionflues,andinotherinstancesiswith 
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drawnfor othe purposes,The construc tion ofthistypeof kinisextremey ex 
pensiveinitsitalcost,andalsoinitsup 
keep?andoperation,It necessitates prac 
tealythe üse ofgaseousfuel,and where 
thisis notreadiyavailable,itnecessitates 
the,erection and upkeep and continuous 9peration ofaprodncergasplant,whichis 
in,itself extremely costy and requires a 
high degree ofskilforitseficientoperation. 
The kinitselfisexpensive on account of 
the extensivefue Gonstruction,much of 
whichis requiredto_béof,very high fre resistingmaterial,andthisfueconstruction 
?difeülttokeepinrepair?Repairstothe 
fineConstruction are also,excegdingy ex? pensiveinthattheynecessitatethefemoval 
9?thegoodsandthe coolingoftheentire 
kinstructure,to enable théworkmento ?te and make the necessary repairs 
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Furthermoreitisnecessarytomaintaiand? 
9peratepowerfulairforigapparatustg 
Secure the circulation ofthe ??oducts of Combustion through thefuesithe.fring 
Zone and?preheating?Zone,and additional 
andseparateairforcingmeansfor passing 
thscopling air thraughthe_coolingzong? 
Al oftheseconsiderations have madeit 
?nost,if n9t?quite,prohibitiveto employ this?ypeofklnforthefring9fcoarsealay 
lylowsale?rice,must behanded continu 9Hsyatthehighestpossiblevolumeandat 
thelowest possible costs,bothastoinitial Cost and_upkeep,and,daily operatingex 
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prodncts,whichonaccountoftheirextreme 

90, 

penses?Eforts have beenmadetoréduce 
theexpen$Qfthesetunnelkins,butthey 
havensu8?beeninthedirectionofredug? 
ingthe initialcostsinconnectionwith the 95 9thertemsabovenentioned,Forexample, 
? has beenproposed_toconstructwhatmay 
betermed“twin kins”or doubletunnel 
kilns?inwhichtwoexterior walsareem 
ployed?with a centralwal,thus doubling thecapacityatsomewhatlessthandoublé 
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the cost of construction,,But the sight” economyinvolvedindisposingofonelateral 
wal?necestatesthggretyincreasedini 
tialcost ofthekilninorderto providetwo tunnels,Ithasalsobeenproposed tooper 
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atethecarsinatwintunnelkilnin opposite 
directionsin thetwo tunnels,so that Some 
of the heat from the fredgoods might be 
radiated through the partition wal,from 
the cooling Zone of onetunneltothe_pre 
heating Zone oftheadjacent tunnel?Such 
constrüctions,however,efectedlittle,ifany, 
decrease in the cost of the plant,and have 
also been objectionable on account of the 
1ack of eficiency due to the dificulty ex-’ 
periencedintransferringthe heatthrougha 
partition walfromonetunneltotheother, 
The object of my persentinvention isto 

provide a kin having proyision forthesi? 
multaneous,treatment of goods carried 
therethrough on two lines oftrucksor cars 
movinginoppositedirections,thecarsload 
ed_withgoods passingthrough asingletun? 
nel at each end of the kinstructure,and 
through separate fring Zones adjacent to 
the portion of the kin located centraly 
there0f,1ongitudinaly,the heatforthe fr 
ing Zone being furnished preferably by di 
rectfringfrom a plurality of furnaces ar 
ranged on Opposite sides of the centraly 
located,fring?Zones,said furnaces being 
Operated under conditions permittingtheir 
accuratecontrolastothetemperature with 
inal parts ofthe fringzones,the products 
of combustion beingwithdrawn,preferably 
by suction from the fring Zones,and COn 
ductedawayforthe purpose offurther Use 
in preliminarydryingrooms,andotherwise 
as hereinafter described?the fredgoodson 
leavingtheseparatedfringzonesinopposite 
directions and passingthroughtheend por 
tions of the kin on their way to the de 
livery end,transferringtheir heat to,the 
green goods_movingin?he Opposite drec 
tion wihinthesametunnel,either by direct 
radiation,or preferably by continuous cir 
culation of air transversely of the tunnel 
anduponandthroughthe heatedandCooled 
goodstherein,so.8stocoolthe heatedgoods 
Progressivey,while progressively preheat? 
ing_the entering goods?The prodücts of 
combustion withdrawn from thefiring Zong, 
arepreferablyusedfrstto heatlargequanti 
ties?ofairwhich is distributed to the end 
portions,or single tunne Sections of the 
kin,andintroducedthereuntothroughinlet 
ports located ata series of diferent?oints 
longitudinaly of the respectivetunnelsec 
tions,by pipes or passages,under the COn 
trol ofsuitablevalves or dampers by means 
ofwhichthetemperature ofeachofsaidend 
o singletunnelsections can be controlled 
withsüficientaccuracyforalpracticalpHr 
poses,thesaid products of combustion being 
then carriedto a Separate drier or drying 
chamber to be there used for the prelin 
inarydryingofthegreen brickorotherar 
ticles or I may introduce unheatedair for 
thesame purpose,Mypresentinventionalso 
contemplatesthe provision in each of the 
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endorsingletunnelsections_of outlet,P9rts 
controlled bydampers or Valves,19gated a? 
diferent pointslongtudinalyofsaidtunpgl 
sectionsand preferably on_the opposteside 
ofthetunneIfrom saidinlet ports,thesaid 
outlet ports being connected by ppes.or 
passageswith asütable meansfQ Creating 
Suction,asa suction fan,9?? chimney or 
stackforthe purpose of withdr?wing_from 
theendtünneisections,or any desired por 
tionsthereof,air,which has golected mojs 
ture and gases(water?Smoke)fr9m the 
green clay products undergoing preheating 
therein? 
This construction enables me to Supplys 

fresh dryunheatedor_heatedairtothe end 
tunnelsectionsatanydesired pointorpoint? 
1ongitudinalythereofJnderthe contr919f 
dampers to both regulate and gontrolthe 
temperatureyithinthekinat diferent por-s 
tionslongitudinalythereotandalsotosup 
plyfresfairto gompensate?forth??with 
?rawn through the ottlet fües,yhle the 
airwhich becomeschargedor admixed with 
noisture vapors?ete,&eneraly Character 
ized by the tern“water snoke”js wi? 
drawnatcertain pointsiongitudinalyo?the 
kinsections under the control of the dan 
pers,thusgreatlyfacitätingthe?gheatig 
öf the green elay produc? and,b?ngg 
thennoferapidly andefüentlyto the de 
siredtemperatureandgonditiontoe?ter the 
fring chamber and thus,als0,fagit?tng 
thefringofthe clay products inthe frig 
chamber, 
In this arrangement or gonstruction,it 

wilbe observed?that thereis 8 Very great 
decreaseinthe initialcost of Construction, 
asthegreater partof the klnis gomposed 
merelyofparalelexteriorside_yals,and8 
singlecrow orroof Bortion,Morsoyerd 
recöfring,bywhichisme?ntthatthe prod 
ucts of combustion from the fürnaces COne 
directy into contact with the goods to be 
fred,resultsingreateconomy.offuel,?he 
fuelmostavailableatthe point wherethe 
kinislocatedean be utilized whetherga8, 
oil,wood or Coal,andits Combüstion g?n 
be1eadily regulated by means of Suitable 
dampers andother controing meghani8y 
It wil also be seen that the products of 
combustion inthe fring Zones being posi 
tivelywithdrawntherefonrbysuction,wil 
notbe carriedlengthwise ofthe furnaceinto 
the end sections there0f,and this suction 
may beso regulatedin_connection withthe 
air forcing meanssupplyingairto the fur? 
naces,astowithdraw onlythe productsof 
combustion,orif desired to withdraw SOIne 
ofthe air from theend portions of the kiln 
also,whichwould resultintheadmission of 
coolairat the extremities of thekin, 

Itwillalso be notedthatallongitudinal 
fue constructionsthroughthose portions of 
the kilnat Oppositeends of thefiringzones 
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tionsofthe kinalsounderdanpercontrol, 
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thearows, 
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areonitted?thusefectingagreatsavingin 
initialcostand upkeep,andineficiency of 
operation,? 

Referringto_the accompanyingdrawings, 
Fig1jsa dagammatieplanview of $ 

tunnel kin enbodying my invention and 
showingone arrangerneut forstpplyingair 
to the end sections of the kin under the 
control of suitabledampers,and for with 
drawing moist air,ete?froln the end Sec 
Fig,2isanenlarged horizontalsectional 

viewofthe kin,pätsbeing brokenaway, 
Fig,8isan enlargedverücaltransverse 

sectionalviewtakenthroughthefringzones 
online 3—3of Fig.2? - 
Fig 

Fig,2, ?? ,, 
Fig,?is an enlargedyertical?transyerse 

Section throughone orother ofthe end sec 
tions of the kin,taken on linesä?5,or 
5°—5°of Fig,2,1ookinginthe direction of 
Referringtothedrawings,A,represents 

the duplexfring ch?mber of myimproved 
kiln whichislocated centralywith respect? 
tothelength ofthekin?andisprovidedat 
gachendyithaunit8ryCoolingandpreheat 
ing chamber,one of which isindicated at 
A/,andthe other of whichisindicated at 
A°,The duplex_fringchamberisilnstrat 
edinsectionin Figs.3and4,It comprises 
two exterior wals,1,1,acentralpartition 
wal,2,and Separate erowns,3,3,of any 
Usual or?preferred construction,forming 
twQtunnels,4—4,separatedbythepartitio? 
wal,2,each of which constitutesa fring 
Zone,Atthe outerside ofthetunnelsof 
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eagh ofthe fringzonesare located a plu 
rality of furnaces,5,forthe combustion of 
anydesiredcharacteroffuel,thatistosay, 
gas,or9i?wood,coal?etg,The_fue may 
be Supplied continuouslyin any desiredor 

? ? ? y - · appropriate_?anner,according?toits ghar 
acter,and I have not undertaken toius 
tratetheparticular meansfor_suppyingthe 
fuel,whichmay beasuitablestokingar 
raggement in the case of coa,operated 
eitherby handorpower,orsuitabjeinjector 
nozzlesinthe case ofliquidorgaseousfuel, 
The necessary air for combusäon wilbe 
Suppliedin any desired nanner,I have 
istratedin Figs,18nd 2?apair ofür 
forcing devices,6?6,forthispurpose,con 
nectedbypipe,7?withthevariousfurnaces, 
tinderthe control of valves ordampers,8, 
sothatthe sppytoeach furnace maybe 
regulatedand adjusted? 

In orde todistributethe prodnetsof com 
bustion from thefürnacesasuniforayas 
possible,throghthegoodsand,secure the” 
evenfringofthesaneeagh?ringZQneis 
Drovidedwithaverticaldefectingwal?in 
áicatedat9,which extendsupwardyfrom thebackwalsofthefurnaces,tapeingto 

4isasimiarsectionon ine4?4of 

ward detop andthe upperportionis pef 
erablycurvedorinclinedinwardlytowards 
thechamberocCupiedbythegoods,asindi 
cated at10,The defectingwalsare each 
providedontheirinnerfacesadjacenttothe 
bottom of the contiguousgoods space,with 
inlet ports,11,at theinnerendsoftrans 
verse passages,12,extending through the 
walandeach_communicatingatthe outer 
faceofthewalvithapipeor passage,13, 
89that?the products of.combustion from thegoodsspace maybe withdraynthrough 
the transverse passages,12,and pipes,13, 
from theinterior ofthefringzone,Inthis 
instance I have shown the horizontalfues 
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arrangedbetweenadjacentfurnacesandex-“ 
tendingfrom thefiringehambertotheout 
side ofthe tunnelkiln wheretheyarecon 
nected with a suitablesuction device,such 
as,forexample,a common exhaustfue;14, 
whichmaybeconnectedwithanexhaustfan 
or other exhausting mechanism,by means 
of which the products of combustion are 
withdrawn from theinterior ofthefring 
Zonesand conducted elsewhereforfurther 
use??prefertoprovideeachofthefues,13, 
witha controlingdamper,15,which maybe 
of any,preferred orusualgonstruction,T 
have simplyindicated in the drawingan 
Ordinaryformof butterfyvalve ordamper? 
but aslidingvalve,oranyothertype_of 
damper?may?be convenienty,used By 
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neansofthe dampers,15,andthedampers, 
8,itwilbeseenthatthetemperature?h- 
ineach ofthe fringzonescan bereadiy 100 
regulated,Each ofthe exhaust fuesor 
passages,12?13,will naturaly withdraw 
the products of combustion fromtheadja 

erlyadjustingthe several dampersin the 
diferent pipes,18,the controlofthefring 
Zonethronghoutitslengthcan beaccurately 
SeCured,tomaintain any desired heatcurve? 
Forexample,Ifndit convenientto main 
tainatemperature of approximately1400° 
F.attheenteringend ofeach ofthefring 
Zones,andof approximately1900°F,atthe 
opposite end ofeach ofthe fringzones, 
Thesetemperatures,however,can bereadily 
variedascircumstances myrequire,bythe 
neans before described?It will be under 

cent?f?nagesoßeithersdeand byprop 
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stoodthateachof the fringzonesispro 
vided with longitudinalrails,indicated at 
16?16,extendingtherethrough forsupport 
ingthe wheels ofthetruckso cars,indicat eddiagrammaticalyat17,Thesuperstruc 
tureof thesetrucksis preferably built up 
oflayersoffireresistingmaterialsupported 
uponthemetaleframe-workofthétruck, 
ina welknown manner,andtheupperlayer 
of the fre resisting material??referably 
consists of holow slabs,indicated at18, providedwithhorizontalpassages,19,there-( 
through,whicharesubstantialyin align 
mentwiththepassages,12,inthelateralde 
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of combustion to 

fecting wals,9,The_supporting slabs, 
18?18,are_also preferablyseparated along 
thelongitudinalcentralportionofthetruck, 
the object beingto facitatethecirculation 
of the products of combustion downward 
throughthegoods andlateralythroughthe 
passages?19,In Orderto protectthemetal 
lic portionsof thetrucksas faraspossible, 
asthey passthrough the fring Zone,the 
Central partition wal,2,and the vertical 
defecting wals?9—9,are provided with inwardyextendingprojectiofs,indicatedat 
20,and 21,respectively,which extend over 
the lateral portions of thetrucks andtend 
to preventthe passage of products of com 
bustion down around the wheels and sup 
portingstructure ofthetrucks? 
?alsopreferto providetheinnerfaces of 

thelateral defecting walls,9?with one or 
more horizontal,inwardy projecting ribs, 
22,yhichproject towardthegoodscarried 
bythetrucks,These horizontalribsarebe 
lowtheinwardly extendingdefecting por 
tion,10,ofthe lätera defectingvals?and 
cooperatetherewithin causingtheproducts 

distribute themselves 
thPough thegoods and prevent them from 
being drawn_downwardly adjacent to the 
defectingwals,9,Thegoodsarearranged 
onthetruckssoasto provideacentralpas 
Sage downwardybetweenthemindicatedat 
23,andif the goods are coarse clay prod 
ucts,such asbricks,tile,etc,they wilbeso 
arranged asto provide lateralpassages,so 
thatthe products of combustion maybecome 
dstributed throughout the stacksor piles 
of goods on the trucks after leaving the 
throat formed between the.aefecting por 
tion?10,ofthe defectingvals,andthetop, 
3.of the kin portion,sothatthe products 
Qf combustion vil pass substantialy uni 
formlydovnwardlythroughandaroundthe 
goods?nd across the,bottom of thesame throughthe passages,19,throughthe ports, 
11,andexit passages,12,18,tothe outside 
ofthe kin, - - 

Tt_wilbenotedthat?p?eferto arrange 
the fringzones for both lines of carsin 
alignmentwitheachother,transversely?and 
]ocatedsubstantialycentra?vwithrespect 
to the entire length of the kiln structure, 
Bythis mcansthe heatisconcentrated and 
8sthe partition vall,2,issubjected to heat 
from bothsides,therejspracticalyno1oss 
ofradiationthroughthispartition wail,as 
anytransfer9f heattherethroughwouid be 
Conservedwithinonefringzoneortheother, 
At each_endof this duplexfringzone?is 
?vided a singletunnelstructure prefer 
ably havingonly one Crown orarch,andno 
gentralpartitionwal?asindicatedin Fig.5 
Thesetunne portions,A/?A°,connect with 
the centralfringzone portions,A?andare 
provided with two sets of rais whichare continuationsoftherailsextendingthrough 
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the?ring_Zones?The lateralwalsare pro 
vided with inwardy extending projections, 
21°,similartothe projections,21,inthefr 
ingZOne,and betweenthesets ofraisislo 
eated preferaby a raised platform,24,of 
}rick9rotherfreresisting material,extend 
ing_slighty above the Qteral projections 
of thetrgckstructureand provided on op 
poste sides with?horizontal inwardly es 
tending ribs or fanges,25,to prevent the 
hgated air fron_passing down around the 
wheelsand metalic partsofthetruck?The 
trücks are ilustrated diagrammaticaly in 
the accompanying drawings,and theirspe 
?fic structure maybe of any usual or pre 
ferred gharacter?By reference to Fig,5, 
whichilustratesa section on the ine??5 
Gf Fig,2,forexample,it wilbeunderstood 
thatin the portions,A^?A°,of the kin 
whenin operation,there wil beone ine of 
truckscaryinggoodswhich have beenfred 
81d8re being1noved towardthe outer end, 
and another line of trucks on the other 
tracks novingin theopposite direction and 
carryinggreenorunfredgoodstothefiring 
Zone,It will be noted at once that ther 
vill_be an exchange of heat from the fred 
gGodstothegreengoods asthe firedgoods 
are Cooledandthegreengoodsarepreheated, 
Itwil$lsobeseenthatthisexchangeofheat 
yiltake place in such a nannerthatthe 
fredgoods wilbegradualy cooledandthe 
green goods?wil be gradualy heated,? 
preferto maketheendsections?A/?A°,of 
thetunne of suchlength thatin handing 
any p&rticular goods the fred goods wil 
besufciently cooled to be handled bythe 
tinetheyaredischarged fronthekin?and 
this wilresultinaverygradualheatingo? 
the green or unfired goods from the tine 
theyenterthekin wheretheywilhaveop 
BQsitetheingoodswhich have beenverycon 
siderably_coqed,untitheyreachtheprox 
imity ofthefringzone,wheretheywilThave 
opposite them highly heated fred goods 
vhich havejustleft thefringzone?sothat 
bythetimethegreenor unfredgoodsreach 
thefring_Zonethey have been broughtnear 
lytothe fringtemperature,Asthesecondi 
tionswilbesomewhat modifea bytheex? 
teriortemperature oftheairandothercon 
ditions,variations in the temperature at 
whichthegoods are_delivered tothe fring 
Zonecan beaccommodatedbyproper regula 
tion.of thefurnaces ofthe fringzone?as 
herein before described,and bytheregüa 
tioQ ofthetemperature in the preheating 
and Cooling Zones as hereinafter described, 
For example,ifthegoodsarriveatthefr 
ing Zoneattoolowatemperature,thetem 
perature ofthefringzoneattheinitialend 
Qfthe Same can be.increased by regulating 
the fur?acesthereforso that by the time 
the goods reach the hottest portion of the 
fringzonethey wilbeatthe desiredtem 
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perature?Tnlike manner,ifitis fomdthat 
thegreengoods reachthefringzone ata 

15 

temperature very nearthe fringtempera-, 
ture,the heatofthe furnacesin?thefring 
ZOne can beslightly reducedto preventex 
cessivetemperaturesinthe fring Zone?It 
wil be understood thatin thetransfer of? heatfromthefredgoodstothegreengoods, 
thiswilbe brough abont byáirectradia 
tion_and by Convection air,Currents,the 
circulation of which is iustrated in the drawingbythearrows,in Fig:5?Thecon 
structionthusfardescribedissubstantialy 
similartothat disclosedin my?rio_?ppl? 
cation for Letters Patent of the United 
States#666880fledOctober6th,1923, As abovestated?ny pgsent,inventio? 
also gontemplatesthesüpplying of heated 
or unheatedairto each 6fthe end8ections 
of thekiln?t diferent points longitudinaly 
thereof,underthe contiolof suiableinde 
pendenty operable dampersin order_that 
thetemperature ofeach oranylongtudinal 
portionofsaidendsectionsofthe kin may 
bedirectlycontroledandregulated.?I?re 
ferto heatthis air by means of the hot 
products of combustionwithdrawnfrom the 
heatingZones,bytheuseofasuitable heat 
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exchangingapparatus,the particular con 
struction of which forms no part of my 
presentinvention,Obviouslythe hot prod 
ücts of combustion from both sets offur 
naces maybeconductedto asingle heatex 
changing deviceforthe purpose of heatin 
air?h?h,isconductedio 5oth oftheenö 
sectionsofthe kilnandintroducedtherein 
under the control of suitable dampers or 
valves?but I have found it convenient to 
takethe products of combustign from each 
set offurnaces,on onesideofthekinstruc ture,pass them through?suitable heate? 
changingdevice,and Conductthe heatedair 
therefrom toone of theend sections ofthe, 
kin,Whilethis duplicatesthe heatex changingapparatus,the apparatus can be 
keptdown t6smalerlimitsof construction 
andthe necessarya?ount of pipingis rg ducedsothatgreateficiencyissecured?ith 
economyofconstruction,AsshowninFigs? 
2and 5each of theend_sectigns,A^?A°, 
isprovided alongoneside 8nd preferably 
jgst?bove?the horizontal?rib??1" with.a pluralityofinletportsindicated?t40,ds 
iosedatintervalslongitudinaly ofthekin, 
?ach ofsaidinlet ports beingconnected by 
&shortsection of pipe,4??with alongitu 
dinalfne 42,whichinthisinstance isCOn 
nectedwitha heatingcoi,43,ofa heatex 
changèrorair heater,44,of y?usual.or 
preferredconstruction.atmosphericairbe 
igadmittedtothecoi,43?inanyusualor 
well known wgy,Each of?thejnlet ports, 
40,isindependentlycontroled by avalve 
or damper,indicated_at45,I haveshown 

áthe ordinay butterfy type of Valve or 

8,381 

damper, butany other preferredform of 
Qamper maybe employed,forthis purpose, 
Each ofthe heat.exchanging_deyices,44,is 
Connected by a pipe,45?,with the common 
exhaust pipe,14,forthesetoffurnaces9n 
theadjagentside ofthefiringZones,andthe 
heatexchange device,44,is also provided 
withan exhaustfan orothersuction device, indicatedat46,forwithdrawingthe prod 
ucts Qf Combustion from thé?furnaces throughthepipe.14,pipe,45,andthe heat 
exchanger,44,Thepfoductsof combustion 
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wilgive up?thegeater portion of their 
passages,43,oftheheatexchangerandafter 

may be Conducted by meansof a pipe,47, 
to a dryingroom,for example,in which 
greenclayproductsarebeingdried prepara 
toryto fringor may_beotherwisedisposed 
6förüf? - 
ilustratedin Figs_1 and 2,I have dupli 
Cated the heat,exchanger and its connec 
tions on opposte sides_ofthe fring,Zone, 

heattotheair passingthroughthe Col,0r 

asfound most convenient?As 

- * ,· 80? leavingtheheatexghangerthešidproducts? 
of combustion,whilepartlycooled.willstil” 
retain a considerable amount of heatand, 
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90 
each of said heat exchangers furnishing” 
heatedartotheinlet ports,40,ofoneend 
Sectonofthe kin,?sshown,andthisismy 
preferred eonstruction,although as before 
stated,theheatedairfortheinlet ports,40? ofthesaidendsectionsmaybesuppliedin 
anyother desired manner?ifpreferred? 
Asilustratedin Figs.1,2?and5,Thave 

alsoshowneachoftheendsections,A/—A° Ofthekiln?govided witha plurality ofout 
let ports,indicatedat50,connectedbypipes 
Or paSSages,51,with a common ednction 
?e,ppeorpassage52,1eadngtoanysuit 
able_meansfor Greatingsuction,which may 
Consist ofasuction fanorblower,oraver ticalstgek9rchimney,forexample?IQFigs, 
18nd2Ihave indicatedthesiction device? 
at53,andhaveshownitconnected tothe 
commoneductionfue,52?Thaveshown” 
twQSuction producing devices,53,onefor 
each endsection ofthekin,andthisis my 
?referred construction,although obviously 
theeduction port of bothendsectionscould 
be connectedwith thesamesuction produc 
ing meansiffound convenientor desirable, 
Eachofthe outlet ports,50,iscontroled by 
&suitable damper,54,saiddampersbeingin 
dependentlyoperableand being hereshown 
as ofthe butterfytype,andlocatedinthe 
Connecting pipes,51,respectively,although 
theymaybéofotherfoßns,locatedatay 
desired pointforcontrolingtherespective 
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outletports,50,asmaybefound most con-? 
venient?By meansoftheseoutlet portsthe 

sectionsofthe kiln,and commonlyreferred to as“watersmoke”,nay be withdrawn 
from theendsections throughouttheir en-” trelengthorthroughoutaiy ongitudinal 

125 
moistair,vapor andgases within the end 
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?ortionsthereof,as may be desired,under 
the control ofthe valves or dampers,54, 
This preventsthe accumulation within the 
end_sections of moistairandvapors which 
1night otherwise remain therein?and delay 
the preheating_oftheadvancing_unfiredclay 
?roducts,on their?wayto thefiring20nes, 
?prefertolocatethe Gutlet ports,ä0,onthe 
Opposite side of each end Section,A/,A“, 
?Ontheinlet ports40,andtoarrangethen 
slighty_above the horizontalrib,21°,but I 
do notlimitnyself tothe exactiocation of 
theseiniet and outlet ports,By means of 
theindependenty controlediet ports and 
outletportsintheendsectionSOfthe kin,? 
am able to Controlvery accuratelythe in 
ternaltemperatures andthegeneral condi 
tion oftheairwithintheendsectionsofthe 
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way 

kin,Forexample,theproductsof combus 
tion withdrawn fron the firing chamber 
1nay beatatemperature of approximatey 
1600° F,and in passingthrough the leat 
exchanger wilraisetheteuperature of the 
air delyeed by pipe,42,t9approxinately 
1000°F,Byneansofthe dampers,45,this 
heatedaircan be adnitted to a greater or 
lessextentatal oftheinlet portsorcertain 
ofthem.aspreferred and?or esaple,? 
may maintai a certain portion of the end 

30 Section at temperature of approxinately 
?00°?,andanintermediate portionat,say, 
750°F,anda portionadjacenttothefring 
chamber,at,say,1000° F,the extent of the 
diferent portions of the end section to be 
maintainedata particulartemperature,be 
ing?eady deternjned bythe operation of 
the dampers,45,i like nanner,by means 
ofthe dampers,54,the moistair vapor and 
gases within the end sections,is,for ex 
ample,what is generaly terned“water 
Smoke",may be withdrawn from al por tionsoftheendsectionsorfroncertainpor 
tions,thereof,8s may be found most désir ablein preheatingandpreparingthe unfired 
Clay products on their way,to the fring 
Zone?The operation ofthese dampers wi 
alsohave anefectin regulatingthegradual 
cooling of the fred clay products on their 

from the fring Zone to the outer end 
of theend Section,thus enablingthe opera 
tion_ofthe kilnto bevery readiyandaceu 
ratelycontroledtoobtaintherapidandef 
cientandeconomicalfringoftheclay prod 
ucts, , 

It wilalso beseenthatthe greater po1 
tion ofthe kinis ofsingletunnelconstrue 
tion,and 8s these portions of the furnages 

60 
are notsubjected to ashigh heatasthefir 
ing Zone,the construction theeof can be? 
nade cheaper andsimpler and wi beless 
liableto deterioration than where portions 
of_the Coolingzoneare directyalongside of 
afringZOneforg00dsonanothertrack? 
Myimproved?urnaceisadmirablyadapt 

ed for the rapid and continuous fring of 
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coarse Clay products,such as bricks,tile, 
etc,butiömay also be employedforfiring 
other classes ofgoods,if desired? 
What_we claim and desire to Secure by 

Letters Patentis 
1_In atunnel kiln,the combination ofa duplexfiring chamber havingtwo separate 

firing_Zones?provided with heatingneans 
19catedonoppositesidesofthe duplexfiring 
chamber,and a unitary tunnel Section ex 
tendinglongitudinalyfroneachend ofthe 
duplex firing chaiber,provided with 
?aralelgoodsconveyingincans movablein 
opposite directions,each of which passes 
through One ofthefiringzones,each ofsaid 
end Sections forming a combined Cooling 
and preheatingzone,neansforintroducing 
agaseous heaömodifyingfuidinto each of 
Saidend Sections,at diferent pointslongi 
tudinaly thereof,independenty operable 
means for Controling the introduction of 
Said heatingfuidatsuch points,and means 
for withdrawing the moist air vapor and 
gases fromsaidendSectionsofthe kin? 
2,In atunnelkiln,the combination ofa duplexfiring chamber havingtwo separate 

?ring_Zones?provided with heating neans 
?Cated on opposite sides of the duplex fr 
ing chamber?and_a unitary tunne?section 
extendinglongitudinaly from each end of 
the duplex fing chamber,provided with 
parale g9ods eonveyingneansinovablein 
Opposite directions,each of which passes 
throughone ofthefiringzones,each o?8aid 
endSectionsforluingaCOmbinedcoolingand 
DreheatingZOne,each ofsaidendsections of 
the kin being providedwith a plurality of 
inlet?9rts_logatedat diferent pointslongi 
tudnalythereof,meansforsupplying heat 
nodifyinggaseousfluidtosaidúnlet?orts, 
independenöy operable dampersfor control 
lingsaidinlet ports,and means for with 
drawing moist air?Vapor?and gases from 
saidendsections of the kin, - 
3.Jn a tunnel kin,the combination of 

a duplexfiring chamber havingtwo sepa 
rate fring Zones provided with heating 
?neanslocatedon oppositesidesoftheduplex 
fring chamber,and a unitary tunnelsec tionextendinglongitudinalyfromeachend 
ofthsduple?fringchambei,providedwith 
?aralelgoods Conveying means movablein 
Opposite directions,each of which passes 
through.one ofthefiringzones,eachofsaid 
endsectionsforminga combinedcoolingand 
preheati?g Zone,means ?orintroducing a 
gaSeous heat modifyingfuidinto each of 
Saidend Sections,at diferent points kngi tudinaly,thereof,independently operaFle 
dampersfor gontroling?heintroduction of 
Said heat-modifying fuid at such points, 
means locatedat diferent pointslongitudi 
naly of Saidend sectionsfor withdrawing ?oistai?vaporand&ases,andjndepende? ly operabledampersforcontrolingthewith 
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drawalofsaidair,vaporandgasesatsaid 
points, -,- · - 

,4,In?tunnelkln,the gombination of? duplex fringchamber havingtwoseparate 
fringzones provided with heating means 
KCated OD Oppositesides ofthe duplexf 
ing chamber,and?8 unitarytunneIsection 
extendinglo?gitudinaly from eachendof 
the duplex fring chaniber,provided?with 
paralelgoodsCOnveyingmeans movablein 
Qpposite directions,each of which passes 
through9ne o?thefringzones,each ofsaid 
end Sections forming a combined cooling 
and preheating Zone,each of SaidendseC 

15 tionsofthe kin being providedwith$ plu 
rality of inlet ports located at difefent 
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points longitudialy thereof,means for 
Stpplying heatedgaseousfuidtosaidinlet 
Dorts,independenty operable dampers for 
Controlingsaidinlet ports,eachofsaidend 
Sectionsbeingalsopr6videdwithaseriesof 
outlet portslocatedat diferent pointslongi 
tudnalythereof,neansconneetedwithsaid 
outlet ports for withdrgwing_the moistair, 
Yaporandgases,andindepgdenty operable 
dampers forcontrolingsaid outlet ports, 
5,In atunnelkiln,the combination of a duplex fring chamber having,two fring 

Zones Separated by a verticallongitudinal 
partition wal and provided withrows of 
furnaceslocatedon oppositesidesofthe du 
?lex firing chamber,the furnaces of each ?ow communicatingdirectlywith theadja 
Cent fring Zone,means for withdrawing 
the products of combustionfromeachfüng 
Zone,a unitarytunnel section extending 
longitudinaly from each end oftheduplex 
fringchanber providedwith paralelgoods 
Conveyingmeans movablein opposite direc? 
tions,each of which passesthrough one of 
the fring Zones,each ofsaid endsections 
forminga combined coolingand preheating 
Zone,air heating means receivingthe prod 
Hctsofcombustionwithdraw?frömsaidfr ingzone,and meansfor conductingthe?ir 
hefted bvsaidair heatingmeanstoand de 
1iveringitintosaid unitarytunnelsections? 
6.Inatunnel kiln,the combination of a duplex fring chamber havingtwo,fring 

Zonesseparated byavertigal]ongitudinal 
partition waland provided with?rows of 
furnaces located on opposite sides ofthe 
duplexfring.chamber,the furnaces ofeach 
row gommunicatingdirectlywith theadia centfringzone,meansforwithdrawingthe 
products of combustion fron each fring 
Zone,aunitarytunnelsectionextendinglon-, 
gitudnalyfroneaghend9fthe duplexfr 
ing chamber provided,yith paralelgoods 
conveyingneans movableinoppositedirec? 
tions,each of which passes throughone of 
the fringzones?each of said end sections 
forminga combined coolingand preheating 
Zone,8? 

entyoperabledampers 

,8? hesting meansreceivingthe_prod 
uctsof combustionwithdrawn fromthefr 

ing Zone,means for conducting the air 
heatedbysau urheating meanstQand dis 
chargingitintosaidnnitärytungelsections 
at diferent points ongitidingly thereof, 
and independently operable dampers,for 
controlingtheadmission of heatedairto 
said unitarytunnelsectionsatsaid points, 
7.Inatunnel kiln?the combination_ofa duplex fring chamber havingtwQ fring 

Zones?separated by a vertigallongitudinal 
partitionwaland providedwith rows of 
furnaces located on opposite sides ofthe duplexfringchamber,thefurnaces ofeach 
row gommunicatingdireetly with theadja 
centfring2one,1neansforwithdrawingthe 
productsóf combustion from eaghfring 
Zone?aunitarytunnelsectionexteQdinglQn 
gitudinalyfromeaghend9fthe duplexfr 
conveying me?ns movable in opposite di 
rections,eachofwhich passesthroughone of 
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ingchamber provided with,paralk1?goods 
85 

the fring Zones,each of said endsections? 
forminga combined Cooling?nd preheating 
Zone?8aidunitarytnnnelsectionsbeingeach 
Drovidedwith a plurality ofinlet portsat, 
diferent points longitudinaly?thereof?a 
damper for controling each,of?saidinlet 
ports,air heatingneans providedwith?pas 
Sagescommunigatingwith thefringcham 
bers forreceivingthe products of combus 
tion withdrawn therefrom,and with inde 
pendent air passages communicating with 
Said ports, · ··? · 

8?Inatunnelkin,the combination of a, duplex fringchanber having?two fring 
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zonesseparated by a verticallongitudinal 
partition waland provided with rows of 
furnaces located on opposite sides of the 
duplexfringchamber?the furnace3 ofeach 
row communicatingdirecty with the d 
jacentfring Zone,neansforwithdrawing 
the productsof combustionfromeachf?ng 
Zone?a unitary tunne Section extending 
1ongitudinalyfrom_eachend oftheduplex 
fringchamberprovidedwith paralelgoods 
conveying feans moyable in Qppositedi 
rection,each of which passesthrough One ofthefringzones,each ofsaidendgections 
formingagombingd coolingandpreheating 
Zone?each of said unitary tunnelsections 
ports at diferent,ponts,longitudinay 
thereof,anair heatingdevice on eachside 
oftheduplexfringchamber,each provided 
witspassagescommunicatingwith theadja 
centfringzone,andwithair passagescom 
municatingwith theinlet ports ofone of 
said unitaiytunnelsections,andindepend 

forcontrolingsaid 
inlet ports? , 
9,Inatunnelkin,the combination_ofa? duplexfringehamber havingtwo fring 

Zonesseparated by a vertigallongitudinal 
partition waland providedwith?rows of 
furnaces located on oppositesides of the 

beingprovidedwith a plurality of inlet( 
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being pr9vided with ? 
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duplexfringchamber,thefurnaces ofeach 
row communicatingdirectly with the adja 
cent fring Zones,means for?withdrawing 
the products of combustion from each_fir ingzone,a unitarytun?elSegtionextendng 
longitudinalyfroneagh end oftheduplex 
frigehamber providedwith paralelg90ds 
conveying means movablein9pposite direc? 
tions,each of which passesthrough One of 
the fring Zones,each of Saidend sections 
forminga combined Coolingand preheating 
Zone,each of said unitary tunnel Sections 

plurality of inlet 
portš,andaplurality ofoutlet ports located 
at diferent points longitudinaly thereot, 
independently operable dampers for said 
inletandoutlet ports,air heating1neansprg 
vided with passages communicating with 
the fring Zones,and independent air pas? 
sages conected with Saidinlet_ports and 
aiFwithdrawing meansconnected?with Said 
outlet_p0rts, - 

10?Inatunnelkiln,the combination of a duplex fring chamber having tvg f?ing 
Zones separaied by a verticallongitudinal 
partition wal and provided,yithrows.o? 
furnaceslocatedon oppositesides ofthe du 
plexfringchamber,the furnacesofeaghrow 
éommunicating directy with?the $djacent 
fring zones,means for withdrawing,the 
products of combustion from each f?ing zone,aunitarytunnelsection extending19n 
gitudinaly,from eagh?end?of the duplex 
?ringchamber providedwith paralelgoods 
conveying means movablein9pposite direCD 
tions,each of which passesthrough one of 
the fring Zones,each of said end secti9ns forminga Combined.coolingand preheating 
Zone,each ofsaidunitarytünnelsegtionsbe 
ingDrovidedwith a plurality ofinletpgrts, 
and a plurality,of outlet ports locatedat 
iferent pointslongtudinalythereof,inde 
pendently operable dampers forsaid?orts, 
an air heating deyice.on.each side of the 
duplexfringchamber haying passages Com 
Inünicatingwith the adjacent firing Zone, 
andindependent air passages communicat 
ingwith?heinlet portsofone of_sqid Uni 
ta?ytunnelsections,andanairwithdrawing 
device foreach of said unitary tunnel Sec 
tionsconnectedwiththeoutlet portsthereof, 
11,In atunnelkiln,the combination of a 

duplexfring chamber havingtyoseparate 
fringzonesarranged side byside and pro? 
vided each with a row of furnaceslocated 
adjacent toits exterio wal and discharg 
inginto theadjacent firingZone an educ 
tion fue adjacent to each of said furnaces 
and communicatingwith theadjacent.fring 
Zone forwithdrawingthe products of com 
bustion therefrom,independenty operable 
dampers for saideduction fues a?Hnitary 
tunnelsection extendinglongitudinalyfrom 
eachend ofthe duplexfring chamber,Said 
kiln being provided with two paralellines 

1,658,831 

of tracks extending longitudinaly there 
through fortwooppositeynovingtrainsof 
cars,eachline oft?ckspassingthrough One 
ofthefiringzones,andeach of Said unitary 
tunnelsections,each?of said unitarytunnel 
Sections being provided with a plurality of 
inlet portsaTranged 8t diferent points on 
gitudinalythereof,air heating_1neans hav 
íg?$ssagesco?nunigatingwith Saideduc 
tionfües,andindependentai passagesCOm 
Inunicating with?saidinlet ports,andinde 
Dendenty operable dampers for saidinlet 
?0rts, - 

12,?natünnelkiln,the combination of a duplex fring chamber havingtwo Separate 
firingzonesarranged side byside and pro 
vided each with a row of furnaces located 
adjacent toits exterior wal and discharg ingintQtheadjacentfiringZOne,8neductio? 
fie adjacent to each of said furnaces and 
communicating withtheadjacentfiringZone 
for withdrawing the products of Combus 
tion therefroi,independently operable 
danpers for said eduction fues,a unitary tunnelsectionextendinglongitudinalyfrom 
each end ofthe duplexfiringchamber,Said 
kin being provided with two paralellines 
of tracks extending longitudinaly there? 
throughfortwooppositely movingtrainsof 
ars,eaghlipe oftrackSpassingthrough One 
ofthefiringzonesandeach of said mitay 
tunnelsections,each_of said unitarytunnel 
sections being provided with a plurality of 
inlet_portsarranged at diferent pointslon 
gitudinalythereof,air heatingmeans hav 
ing passagescommunigatingwith Saideduc 
tionfues,andindependentairpassagescom 
nunicating_with saidinlet ports,independ 
ently operable danpers forsaidinlet ports, 
8nd means for withdrawing1noist air,va 
porsandgases froin Said unitarytunnelsec 
tions, · - 

18.?natunnelkin,the combination ofa duplexfring chabe havingtwo separate 
fring20nesarranged side byside and pro 
vided each with a row of furnaces located 
adjacentto?sexte?orwaland discharging 
into the adjacent fring Zone,an eduction 
fue adjacent to each of said furnaces and 
Communicatingwith theadjacentfri?gZone 
forwithdravingthe products of combustion 
therefrom,independently operable dampers 
forsaideduction fues,aunitarytunnelsec 
tion extendinglongitudinalyfromeachend 
of the duplex fring Chamber,said kiln be 
ing provided with two,para?el lines of 
tracksextendinglongitudinalytherethrough 
for two oppositely movingtrains of cars, 
each ine of tracks?88singthrough one of 
thefiring Zones and each of 8aid unitary 
tunnelsections,each of said unitarytunnel 
sections being providedyith a plurality of 
inkt_ports arranged at diferent points lon 
gitudinalythereof,air heating means hav 
ingpassagescommunicatingwithsaideduc 
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tion?ues,andindependentairpassagescom 
municating?with saidinlet po?s??depend 
enty operable dapersforsaidinlet?orts, 

saido?tletports,andaišvithdrawingmeans 
Operatvelyconnegtg?withsaidoutlet ports, 

10 

each ofsaid unitafy 
19catedat?diferent pointsJogitudialy theeofjndependentyoperabledampersfor 

14?n?tunnel kln,the.combination of ?duplexfringchamber havingtwoseparate 
fringz9ges,arowo?furpacesJocatedónop? posiesidesofsaidchamber,thefurnacesóf 

Dointslongitudinalythereof,independently 

?gh1oweommgnicatingwiththeadjacent 
firingzone,aneductionfueadjacenttoeach 
rqwQ?furnages,Connectingfüesfromeqeh 
Qf8ad educton fues comm?eatingwith 
the dj?Centfringzoneat diferent?points 
longtudinalythereof,forwithdrawingthe 
Droducts of cQmbustion therefrom,inde ?endent? operäble.dampersforsaid con 
nec?ngfües,a_un?ary tunnel?section ex 
tendnglongitudinalyfromeaghendofthe 
auplexfringchamber,andprgvidedyithin 
let and outlet ports located at diferent 
operable dampersforsaidinietand outlet 
ports,saidkibeingprovidedwithtwopar 
alelinesoftrackséxtendinglongitudinaly 

with theinlet portsof one ofsaid unitary 

therethrough for_two oppositely moving 
trainsof cars,each line of tracks passing throughone ofthefring2ones,andeach of 
Said,?itary?tunnel sections,air Heating 
meanslocated On opposite sides ofthe du plexfringchamber?Gch providedwithpas 
?ges connectedwith theadjacenteduction 
flue,andindependentairpassagesconnected 
tunnelsections,andairwithdrawing means 
connected with the outlet ports ofeach of 
Said unitarytunnelsections, 
1ö,In atunnelkiln,the Combination with 

a centraly located duplex fring chamber, 
furnacescommunicating withtheinterior of 
the fringchamber,neansfor withdrawing 
the products of combustion from the fring 
chanber,aunitaycombined preheatingand 
cooling portion located at each end of the 
firing chamber,and paralelgoods Convey 
ing means movable in opposite directions 
through the kin,of means forintroducing 
agaseous heat modifyingfuidintoeach of 
said end sections at diferent points longi 
tudinaly thereof,means for independenöy 
controllingtheintroduction ofsaidfluidat 
such poinisto facilitate the water-smoking, 
and oxidation of the goods,and meansfor 
withdrawingthe moistair vaporsandgases 
from saidendsections of the kiln? 
16,Inatunnelkin,the combination with 

a centraly located duplex fring Chamber, 
furnaces dischargingtheirproducts of Com 
bustion directlyinto said fring chamber, 
meansforwithdrawingtheproductsofCom 
bustionfromsaidfringchamber,aunitary 

?* ,… , ’ tunnelsectioqs being 
$lsopLovidedwithaplurality ofoutlet ports 

9 

9ombped peheatingandeoolng porton 
1oeated téachendofthe fring chamber, and paralelgoods conveyingmeans mov 
of neans”fo introducinga gaseous heat 

istairvaporsandgas 
iois of the 

and?eansforinde 
withdrawalofsaid chpoints, 

pendentycontrolingá 
air,vaporsandgasesat 
?17.?natunnelkin,thecombinatignwitha centraylocatedduplexfringchamber,fur? 
nacestherefordischärgingtheig productsof 

$tionQfthego?s,meansforwithdray 
- - * · msaid 

en?8ec?o?of?nat diferent points 1Qigitudinälythereo 

s) 
combistiondrectyiothefrigchamber, 
meansforwithdrawingthesaid productsof 
combustionfromsaidfringchamber,auni 
tary combined preheatingand gooling_por 
tion located atéachendofthe fringcham 

kin,ofmeansforintroducingagaseous heat 
modifyingfuidinto each of_saidendSec 
tions,means for independentlycontroling 
theintroduction of saidfluidatsueh points 
to facilitatethe water-smokingand oxida tionofthegoods,meansforw?hdrawigth? 
mostairvaposandgsgsfrom sadend 
sections9fthe kinatüferentpqintslgn gitudinalytheregf,and ?eans fgrinde? 
?endentycontrolingthewthdrawalofsaid 
air,vaporsandgasesatsuchp9ints, 
18,Inatunnerkin,theeo?bination ofa fringchamberprovidedwith hea?ngneans 

and??nitarytünelsectionexte?dinglongi 
tudinalyfromeachendofthe fringcham 
ber,providedwith paralelgoodsconveying 
neans movable in opposite drections and extendingthroughthefiringchamber each 
of said end sections forming a combined 
cooling and preheatingzone,meansfor,in? 
troducing a gaseous heat modifying,fluid 
into each of saidend sections at diferent 
points1ongitudinalythereof,independeptly 
operablemeansfor controlingtheintroduc 
tion ofsaid heatingfuidatsüch points,and 
meansforwithdrawingthe moistai,vapor 
andgases fromsaidendsectionofthe kin? 
19,Inatunnelkin,the combination of a fringchamber providedwith heating means 

andaunitarytunnelsection extendinglon 
gitudinalyfrom each end of the_fring 
chamber,providedwith paralgg99ds9on 

ber,$nd,paralel goods gonveying means 
1novableinopposite direetionsthrough the 
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veying means movableinoppositedirections 
andextendingthrough the fring chamber, 
each ofsaidendsectionsformingacombined 
coolingand preheating Zone,meansfoLin? 
troducing agaseous heat modifyingfuid 
into each of Said end sections at diferent 
points longitudinaly thereof,means for 
withdrawingthe moistair,vapor andgases 
fromsaidendsectionsofthe kinat difer 
entpointsiongitudinalythereof,andinde 130 
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1endentyoperableneansforcontrolingthe 
withdrawal of said heatingfuid at such 

5 

10 

points? · - 

20,Inatunne kin,the combination of Q 
firingchamber providedwith heating means 
and8 Hitaytunnelsection extendinglon 
gitudialy fron each end of the firing 
chunber,provided with paralelgoods con 
Yeyingneas movableinoppositedirections 
and extendingthrough the fring chambey 
each OfSaidendsectionsforminga combined 
Cooling and preheating Zone,1neans forin 
troducing a gaseous heat modifying fluid 
into each of said end Sections at diferent 
?ointsiongitudinalythereof,independenty 
Operableneansfor controlingtheintroduC 
tion of Said heating fluid at such points, 
leansforwithdrawingthe1noistair,vapor 
andgases fron1ssidondsectionsofthe kiln, 
Hndindependently Operable means for con 
troling the withdrawal of said air,vapor 
andgašesatsuch points, 
21,in atunnelkin,the combination of a 

firing Chamber provided with heating means 
and & unitalytunne Section extendinglon 
gitudinaily from each end of the fring 
chanber,provided with paraleigoods con 
Veying means movabein Oppositedirections 
and extending thrGugh the fring Chamber, 
eachofsaidendsectiousforminga combined 
Cooling and preheating Zone,ai heating 
1neans receiyingthe products of Combustion 
withdrawn from the firing chamber,and 
Ineansfor conductingtheair heated bysaid 
air heating meansto and deliveringitinto 
said unitarytunnel Sections, 

22. In atunnel kin,the combination of a 
fringchamber providedwith heatingmeans 
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and a unitaTytunnelsection extendinglon 
gitudinalyfromeachendofthefringcham 
ber,provided with paralelgoods Conveying 
1neams moyable in Opposite directions and 
extendingthrough thefing chamber,each 
ofsaidendsectionsformingacombined Cool 
ingad preheatingZOne,said unitarytunnel 
segtionsDeingeaciplovidedwitha pluralty 
of inlet ports at diferent points longitudi 
nalythereof,a damper forcontrolingeach 
Of Said inlet ports,air heating means_p19 
videdwith passagescommunicatingwith the 
firingchamberfor rece?ingthe produgtsof 
Con?ustion withdrawn therefron,and be 
ing?rovided withindependentai passages 
COlnmunicating with 8aid ports? - 
23,?n attünelkin,thécombination of a 

firingchanber providedwith heating means 
8nd a unitalytunnelsection extendinglon 
gitudina?y from each end of the fring 
chanber,provided with parallelgoods gon 
veyingneans1novableinopposite directions 
Rhd extendingthrough the fring Chamber, 
each ofsaidendSectionsformingacombined 
COOling and preheating ZOne,each of Said 
uitaly Sections being provided with a pH 
1aity ofinlet ports and a plurality of out 
let ports locatedat diferent points longitu 
dinaly thereof,independently operable 
danpers for Said inlet p0rts,air heating 
1ueans provided with passages communicat 
ing with the firing chamber,and provided 
with independent ai passages connected 
witl Saidinlet ports,andair withdrawing 
neans eonnected with said Outlet ports, 
Intestimonywhereof?afx mysignature? 

WILLIAM LEE HANLEY,JR… 
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