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UNTTED STATEs 

THOMASIT,LUCAS,OF MTNNEAPOLIS,MTNNESOTA,ASSIGNOROF ONE-HALF 

PATENT OFFICE? 

TO HENRY BOOTH MARTTN,OFSAME PLACE. 

FURNACE? 

SPECTFTCATIONforming part of Letters Patent No.554,705,dated February 18,1896? 
Application ü Jannary23,1895,8erialNo,535,858,(Nomodel) 

To o/7bhon??72C/CO72Ce772, 
Beit knownthat I,THOMAS H,LUCA8,of 

Minneapolis,inthe County of Hennepinand 
State of Minnesota,haveinventedanewand 
Improved Furnace,of whichthefolowingis 
aful,Clear,andexact deSCription? 
The object oftheinventionistoprovidea 

newandimprovedfurnace for use on boilers 
OrforCOOking,heating Orotherpurposes,the 
furnaCebeingSimpleand durableinConstruC 
tion,arrangedtoinSure Complete Gombustion 
andtoutizethefueltothefulestadvantage. 
The invention COnsists of a primary com 

bustion-Chamber COmmunicating with the 
fire-potand havingaCOntragted Outletatits 
top,8aid Chamberbeing providedwithmeans 
for SUpplying air theret0,and a Secondary 
Combustion-Chamber Surrounding the pri 
maryCombustion-Chamberand Communicat 
ingtherewith throughits Contraeted outlet. 
The inventionalSoconsistsofCertain parts 

and detailsand COmbinationSOftheSame,88 
wilbefully described hereinafterand then 
Dointed outinthe Claims? 
Referenceistobehadtotheaccompanying 

drawings,formingapartOfthisspecification, 
in which Similarletters of reference indicate 
COrresponding partsin both thefigures? 
Figurelisasectionalfrontelevationofthe 

improvement On the line l1 Of Fig,2,and 
Fig.2iSaSectionalsideelevation ofthesame 
on the line22Of Fig.1? - Theimprovedfurnaceisprovidedwithan 
exteriorShelA,Supportingafire-box B,be 
lowwhichisarrangedanash-pit C,and8bOVe 
whichis arranged the primaTycombustion 
chamber D,preferablyarched,asindicated 
in Fig,1,and Ofasuficientsizetopermita 
thorough mixing ofthe airwiththe products 
of Combustion beforetheyescape therefrom 
forapurposehereinafterdescribed,ASuit 
able doorA/atthe front oftheshellAOpens 
int0the lower part Of the COmbustion-Cham 
ber,to permit ofplacingfuelinthefire-b0x 
B,andadoorA°isarrangedinthelowerpart 
Ofthe ShelA,togive aCCesstothe ash-pitC 
tO remOVe aShes therefrOm wheneVer neCeS 
Sary? 
Theash-pit C,fire-boxBand primaryC0m 

bustion-ChamberDareordinarilyclosed,and 

in the apex or top of the Said Combustion 
Chamber Dareformed Openings D'adapted 
to be closed bya damper D°,fittedtoslide, 
andsecuredon arodD°extendingtotheout 
side ofthe ShelAto be underthe Controlof 
the operator?The openings D',when the 
damper D°isopen,leadint0a8econdarycom 
bustion-Chamber E Surroundingthesides of 
the Combustion-chamberD,thefire-box?and 
theash-pitC,the Said SecondaryCombustion 
Chamberalso extendingundertheash-pit C, 
asat E/,andfrom the rearendofthischam 
ber extension E’leads a Short pipe E°Con 
nected with achimney ordraft-fue F,The 
necessaryairforCOmbustionissuppliedtothe 
fire-box Dthroughthe pipesGextendingin 
the lower part Of the Chamber E and Con 
nectedattheirlowerendsthroughthe sides 
oftheshelAwith the outerair,whilethein 
ner upper ends discharge into the primary 
Combustion-Chamberat OppOSitesidesthereof 
OratthefrOnt OrbackOraroundthe8aidcom 
bustion-Chamber as adaptation to use and 
form of Construction mayrequire? 

Suitable Valves G'are arranged overthe 
inlet-openings ofthe pipesG,tocontrolthe 
amount of air paSSing frOm the outside 
throughthe pipes Gint0 the primarycom 
bustion-Chamber? 
Inthetop of thearched primary combus 

tion-Chamber Dis arranged,when an extra 
Supply ofSuperheatedairis necessarytoin 
sure more perfect C0mbustion,8 longitudi 
naly-extendingpipe H,int0whichdischarge 
the upper ends Of the,pipes I,extending 
throughthe Upperpart0fthesecondarycom 
bustion-Chamber E,to then pa8S at their 
lowerendsthroughthe sides of the shel A 
toconnect with the outerair,theinletofthe 
airto the Said?ipes I being COntroled by 
8uitablevalvesI,Similartothe ValvesG', 
Therear end Of the primaryCombustion 

Chamber Dis Connected byashortfueJwith 
the chimney F,andinthisshortfueJisar 
rangeda damper K,whichwhenOpengivesa 
direct draftfrOm the Said COmbustion-cham 
bertothechimney?Normaly,however,this 
damper KisClOSed? 
Now whenthe furnaCeisin Operation the 

airnecessaryfor COmbustionis Suppliedto 
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the burningfuel bythe pipe8G and I,and 
theairinitspassage from the outsidetothe 
primary combustion-chamber by the Said 
pipesGand Iis heated,asthe pipes extend 
throughthe hot-air chamber E,Whe?the 
valveordamper D°isopen,thentheproducts 
of combustion inthe primary combgstion 
chamber D passthroughtheopenings D'into 
the upperend of thesecondaryCombustion 
chamber E,tothentravel downward to the 
sides ofthe primarycombustion-chamber D, 
fire-box B,andash-pit C,aroundthe bottOm 
thereof,to finally pass to the extension E° 
into the chimney F. Now the products of 
combustiontravelingthroughthe Secondary 
combustion-chamber E heatthe pipeSIand 
Gto a considerable extent,SO that the air 
passingthroughthesaidpipesfromthe out 
sideis broughttoacomparatively hightem 
perature of heatatthetime the air_reaches 
the primary combustion-chamber,By hav 
ingthe perforated pipe H the air passing 
throughthe pipe Iis equally distributedin 
the upper part of the primary Combustion 
Chamber,sothat a uniform burning Of the 
fuelisinsured? 
Afre beingstartedinthefurnace,the de 

structive distillation of the fuelin the fire 
Dotandtheevolutionofthecombustiblegases 
first take place?Then,the Saidgases being 
mixedwitha quantity of heatedair,a por 
tion ofthesaidgaseswillbeburnedandthe 
remainder heatedto such temperature that 
the Carbon therein wil have its Chemicalaf 
finity for oxygen awakened,and then the 
thus-heated and partially-COnSumed gaseS 
beingsubjectedtoafurthersupplyof heated 
airthegasesandairwillbegradualy mixed 
andmaintainedatatemperaturehighenough 
tosupport combustion,SOthattheunburned 
gases willallbe Consumed… 
Itwillthusbeseenthat bythearrangement 

describedthe fuel burningin the fire-box is 
Utilized t0thegreateStadvantage,88a Com 
Dletecombustionofthefueltakesplaceowing 
tothe propersupply ofairdirectlyabovethe 
fire-box Bandbyasecondsupplyinthetop of 
the primary combustion-chamberwhencom 
ingin contact with the heated-airsupply by 
thepipeH,Forthepurposeof burningsome 
fuelsand for Some nSesit may be neCessary 
onlytouse oneset of pipesforsupplyinghot 
air,andthe Construction may be Varied aC 
cordingly. 
Havingthusfulydescribed myinvention, 

Iclaimasnewand desiretosecure byLetters 
Patent? 
l,The Combination withafire-pot,ofapri 

maryCombustion-Chamberhaving meansfor 
Supplying air thereto and Communicating 
with thefire-pot So asto receive the gases 
therefrom,asecondary Combustion-chamber 
coveringorSurroundingtheprimaryCombüs 
tion-Chamber and having communication 
therewithatthetop of the latterthrougha 

airto the primary Combustion-Chamberat 
saidrestricted opening,substantialy a8 de 
SCribed? 
2,Thecombinationwithafire-pot,Ofa pri 

marycombustion-chamberabovethefire-pot 
and having meansfor Supplying heatedair 
thereto at the lower part,aseCOndaryCOm 
bustion-chambersurroundingthefire-potand 
Drimary combustion-chamber,and having 
communicationwiththe primaryCOmbustion 
chamber at the top of the latter through a 
restricted opening,and meansfor Supplying 
heatedairtothe primary Combustion-Cham 
berat the said restricted opening,substan 
tiallyas described, - 
3,The combination with a,fire-pot,Of an 

arched primary combustion-chamber above? 
the fre-pot and having a valve-controlled 
openinginitstop,a casing Surroundingthe 
fire-pot and primary combustion-Chamber 
and forming a Secondary Combustion-Cham 
ber communicating with the primary COm 
bustion-chamberthrough Said valved Open 
ing,and pipes leadingfrom the Outer air 
throughthe SecondaryCombustion-chamber 
to the upper and lower portions of the pri 
marycombustion-chamber,substantialyas 
desCribed? 
4,Afurnace,comprisingashel,a?rimary 

Combustion-Chamber,fire-pot,andaSh-pitar 
ranged and spaced from thesheltoforma 
SecondaryCombustion-chamber Surrounding 
theseveralparts,pipesleadingfromthelower 
Dart of the primary Combustion-chamber 
through the secondary Combustion-chamber 
andthroughthelower part of the shel,and 
achimney Connected with the upper part of 
the primarycombustion-chamber byavalved 
fue,and havingitslowerendconnectedwith 
the SeCOndaryCombustion-Chamber,SubStan 
tialyas described? w 
5?Afurnace Comprisingashel,aprimary 

Combustion-chamber,fire-box,andash-pitar 
rangedin the shellandspacedtherefrom to 
form a Secondary combustion-chamber,the 
topoftheprimaryCombustion-chamberbeing 
?rovidedwithan opening,avalveforclosing 
Said opening,pipesleadingfromtheouterair 
through the Secondary Combustion-chamber 
and discharging into the upper and lower 
Dortionsofthe primarycombustion-chamber, 
anda chimney Connected with the primary 
combustion-chamber by a valved flue,and 
havingitslowerend Connected with thesec 
ondarycombustion-chamber,Substantialyas 
deSCribed? - 

6,Afurnace,Comprisingashel,aprimary 
Combustion-Chamber,fire-box,andash-pitar 
rangedin theshelandspacedtherefromto 
form a secondaryCombustion-Chamber,the 
Drimary Combustion-chamber beingarched 
and proVided with an Opening in its top,a 
Valve for Closing Said opening,a perforated 
Dipearrangedlongitudinallyinthetop ofthe 
?rimary Combustion-chamber,Valved pipes 

restricted Opening,and mean8forSupplyingileadingfrom the outer air throughthe Sec 
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ondary combustion-chamber and primary end connected with the SecondaryCombus 
combustion-chamberandCOnnectedwith8aid|tion-chamberundertheash-pit,Substantially Io 
perforated pipe,valved pipes leadingfrom |8s hereinshownand described, 
the Outerairthroughthe SeCOndaryCombus 
tion-chambegandintothelowerpartofthe - T?OMAS H,LUCAS. 
Drimary Combustion-Chamber,and a Chim-| WitneSSes: 
neyconnectedwith the primaryCombustion- SUMNER LADD, 
chamberbyavalvedflueandhavingitslower ,W,H,ADAMS? 


