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The present invention reiates to iquid fuel 
burning heaters,boiers and the like,particu 
larlythoseadapted fordomestic use,andthein 
Vention aimsgenerallytoimprove existing heat 
e?9fthattype? 
More specificalythe invention relates to that 

type of hot Water or steam boilers,domestic hot 
W8ter he8tersand8nalogous devices designedfor 
the heating of or the supply of domestic hot 
Waterto dwelings or buildings? 
One of the primary objects of theinvention is 

theproVision ofaboier oftheabovetypeadapted 
forthe burning of Iiquid fuel,asforexample,oil, 
which Will be cheap in the cost of construction 
andextremely eficient in operation? 
Other objects andadvantages of the invention 

Will be apparent to those skiledin the art,in 
View Of the folowing detailed description of one 
Suitable embodiment Which is ilüstrated in the 
8CComp8nytngdraWings,inWhich 
Hig?1 is a,Vertica18ectional view of my im 

proyed boiler; 
Fig?2 is 8,Vertical tranSVerSe Section of the 

boilerastaken on the ine2?2 of Fig?1; 
Fig.3isa disassembledview ofthe component 

parts of the burner shown in Higs?18nd2; 
?gs?4,58nd68resectional Views of diferent 

modfiedforms ofliquidfuelburner? 
?n theillustratedemb0diment of the inVention 

thereisprovidedanoutercasingorshel1? Which 
rnay be circular or rectanguiar in CrOSS-Section, 
asdestred,andwhichisprovidedwithamainac-? 
cess door 1f Which may have a,glass obSerVa? 
tion window#1dandoneormoreobservation and 
cleaningdoors12?The casing ?08dvant8geoUsly 
15 of Wrought iron Construction Welded at the 
jointstoprovide awatertight structure?Within 
the casing 0 is a primary combustion chamber 
?3 having outlets 14 and f5 communicating re? 
spectively with the door and one of the doors 
12,andoneormoresecondary combustioncham? 
bers16 each havingan outlet 17 COmmunicating 
With one of the doors f2?The loweredge of the 
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tip of casing ió,and preferably welded thereto? 
The lower portion of the Water or ste8m Stor? 

age Chamber may be provided with a,wateriniet 
24,8nd a hot water return connection22,while 
the Upper portion of Casing #9 may be provided 
With8 hot Water or steam Outlet 23 and8,Safety 
Valve or preSSuregauge connection 24? 
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The primaryandsecondary combustion cham? 
bers 13 and 16are constructed to obtain avery 
1arge area0rSurface in Contact with the combus 
tiOn gaSes Bnd Water in Storage chamber to ob 
tain 8 maximum eficiency of the boiler?Con 
venientiy,the Upper portion of the primary com 
bustion chamber 13 may be dome-shaped(see 
Fig?2)8nd Connected to 8 cylindricalsecondary 
Combustion chamber 16 by means of verticaily 
diSp0Sed intermediate CombUStion Chambers 25? 
Similarly when two or more secondary combus 
tion chambers16are employedtheymaybesim 
ilarly Connected in Spaced relation by means of 
intermediate combustion chambers 25?As the 
primary andSecondary Combustion chambersare 
preferabiy of less depth than the casing 10(see 
Fig?1),all Surfaces of all combustion chambers 
?2,f6 and 25are in contact with thewater or 
Steam in the Storage Space?The combustion 
chambers 3 and 16 may,if desired,be provided 
With bafies 25 and27,respectively,of1ess width 
than the Combustion Chambers,to Compel the 
COmbustiongaSest0folow8,tortuouspath tothe 
flue 9,andto bringthegasesin contact withali 
surfaces ofthecombustionchambers? 
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primary combustion chamber 13 may be perma?? 
nentlysecured,as bywelding,tothe casing10 at 
a point above the bottom of the casing 10,pro? 
viding a hot water or steam storage chamber 
abovesaid point between the casing 19 and the 
combustion chambers f3???Simiarlythe Out 
1ets f4 and f5 may extend within the frames of 
doors and 12 a substantial distance and be 
welded thereto as at f8 to prevent leakage of 
Water or steam at theSe pointS?The Upper SeC? 
ondary combustion chamberf6 hasa combustion 
outlet fiue 19 extendng through and above the 
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ToinCre8Se the efective heatingsurface ofthe 
combustion chambers,the primary and second? 
ary chambers f3 and 16may be provided with 
OutWardy extendingfins28?These finsmay be 
formedintegr8ly with the combustion chambers 
#3 and 16When the latter are made of castings, 
bUt preferablythe chambers 13 and 16are made 
of wrought metal Sections,and the fins are of 
Separate metalStrips Welded betweenthesections 
and extending through and beyond the cham 
bers,For example,fins 28° in the secondary 
Combustion Chambers may be formed as exten 
sions of the bafies2?? - 
The boieris advantageously heated by a,iq? 

uid fuel burner,preferaby of the pan or pot 
type? 
ACCOrdingto the invention,the burner com? 

prisesa combined burner bowlandwaterjacket 
3?formed ofacylindricalshel1havingapartition 
32 intermediate its height,forming below said 
partition a cloSed waterjacket 33 and above it 
an Opentoppedburnerbowlorpan34,Thewater 
jaCket 33 is provided with waterinlet andoutlet 
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connections 35 and 36,respectively,While the 
pan$41s providedwithan ollinlet37 and One or 
more air inlets 38* adapted to Supply air Under 
naturalor forced draft to the burner bowl? 
Removably supported upon the burner pan 34 

188,burnershell39 providedwithspaced perfora 
tions 40 throughout a,substantlal portion of its 
area,andsupportingmeans41 between the lower 
andsecondrow of perforations?Apiot burning 
orintermediate combustion ring 42is remoV8bly 
supportedon Said supporting means 41,saldring 
42 being preferaby formed of an annular metal 
plate having circularreinforcing Units8bove and 
belowittopreventdstortion ofthering?Ahlgh 
fire bafiering 43similar to the bafle ring 42is 
removablysupported upon the Upperedge of the 
shel139,theouterdmension of Said ring43 being 
such as to tightly ft the interior Walls of the 
combustion chamber 43?As will be apparent 
from Flg.1,the ring43,shel139 and with it the 
ring 42,may be conveniently removed through 
the door 11 forready cleaning? 
Fueloilmaybesupplied tothe pan34through 

oi1inlet pipe3T controlled by regulating Valve 44, 
of suitable design,Which in turn is under con? 
tro1of a hotwaterthermostat 45or asteamther? 
mostat46connectedto the controlValve 44?The 
valve 44is preferably of the Well knoWntype de? 
signed normally,when in“of”position tosupply 
asma11quantity of fuelto the oilline 3T suf 
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cienttomaintainasmalpilotflamelnthe burner 
pan34,When,however,the thermostats 45 or 
46calforheat,thevalve 44is OpenedtoSupply& 
1arger amount offueltothe pan 34for high fire 
burning? 

Air is supplied to the burner through inletS 
38 around the burner shel1 and paSSes through 
Derforations 40into contact with the flame?Ad? 
Vantageously,during high fire burning,8S COn? 
trolled by thermostat 45 or 46,the air may be 
under an induced or forceddraft,being drected 
into contact with theflame between rings 428nd 
43,For pilot burning operation,howeyer,8ir 
supplied through the perforations 40 below the 
ring 42 under natural draft only Will be Sufü? 
cient? 
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The waterinlet35 of the burner water jacket 
33issuitably connectedtothe water lnlet Supply 
2f,whie the outlet 361s connected to an eCOn? 
omizer and circulating coi150 emptylng into the 
water storage chamber,preferably between the 
primarycombustionchamberandsecondaryCom 
bustion chamber as shown in Fig?1?Water in 
jacket 33 absorbs heat from the burner,which 
would otherwise be lost,8nd paSSes UpWardly 
through coil50,directly in the path of products 
of combustion?This preheated water enters the 
waterstoragechamberatasuficlenty1ow1evel 
so thatitisatatemperature abovethe water 
in the storage chamber at that level,and pro 
motesan eficient circulation of waterin thestor? 
age chamber? * 
Alternatively,the burner unit may be Con? 

structed so that the waterjacket surrounds the 
sides as Wel as the bottom of the burner 88 
shown in Figs.4,5and6?Inthe modfiedforms 
of the invention shown in Figs?4,5and 6,the 
combined waterjacket and burner pan 31°may 
be so constructed that the burner pan 34° is 
deeply recessed in the Water jacket 33°,8,ds? 
tance equa1,at least,to the height of the per? 
forated shell,so that the water jacket?33°Sur? 
roundstheshel as wellas underies the burner 
pan,Thepan34°may have upwardlyextendng 
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39 ln the pan?Alrinlets38°extendthroughthe 
side Wals of the WaterJacket tosupplyair tothe 
central receSS,and Conyeniently the oll supply 
pipe may extend through one of the air inlets, 
asshown ln Fig?4?Theamount ofairentertng 
the burner through tnlets 38°mBy be Varled by 
the adjustableshutter84T? 
In the form of invention shown tn Fig,4,the 

burnershell38 may be Cyindrical8s in Flg8?1 
8nd2,while the bame rtngs 42°8nd 43°may be 
Upwardly tapering or frusto-conical as shown? 
The upper row of perforations of the shel may 
be elongated slots 40° to provlde addtional air 
when required,the length of Whlch can be ad 
justed by turning the rtng 43°so th8t the de 
pendtng fange 43° thereof,which may also be 
slottedas at 43°,Will open or close theslots 40°? 
The ring 43° may be held in place on the shell 
by means of 8 holdng ring 43°whlch preferably 
is of sufdclent dameter to fit the surroundng 
COmbustion chamber? 
The perforated shel39 need not be cylindrica1 

as shown in Figs?1,2 and3,but may be,and 
preferably ls,tn the form of aninverted frustum 
Of8,COne,as in Big,5,orit may befrusto-conical 
8s in Blg,6?The perforations 40 n the shel 
39 may be either horlzontalor perpendcular to 
the taperedshel1? 
My improved botler and burner unit improves 

the Combustion andefnciency of Hquidfuelheat 
ers 8nd boilers,1n thata maximum of the heat 
Gf the products of combustion istaken up bythe 
Water,reSultingin a,Very1ow stacktemperature? 
The Construction of the primary and secondary 
combustlonchambers,as welasthewaterjacket 
and burner With the economizer coll,contribute 
greatly to the eficlency of the boiler?In add 
tion,the relatiVelylow and uniform temperature 
obtained bythe burner Waterjacket producesthe 
Droperratlo of hydroxilation-to-“cracking”com 
bustion of the lquid fuel,thereby preventingtoo 
large a proportion of the combustion beingofthe 
Cracking kind and resulting in a minimum of 
CarbonformationandVeryhighfuelburningefü 
cienCy? 
The liquid fuel burner,and particularly the 

formsthereof shown in Figs.4,5and6,1sreadily 
adaptabletothe converslon of present coa1orgas 
fired boilers into eficient oi1fired units?Like 
WiSe,existing warm air furnaces may be con? 
Verted into efficient ol1fired units if the burner 
j8cket hot Water is properly utilized, 
The Special shapes of the burner shels and 

rings as Shown in Figs?4,5and 6,provides a 
more thorough mixture of air and fueland also 
reducesresistance to airflowingintoandthrough 
the burner,thereby resultingwithgreater burn 
ing Capacity and burningeficiency ofthe burner? 
I claim: -> 

1·A liquid fuel burner for furnaces and the 
lke compristng acylindricalcasing,the bottom 
9fsaldcasing being providedwitha burnerpan, 
the bottom of Saidpan being providedwithup 
Wardly extendingmeans,a perforatedshel1rest 
ing on the bottom of Said pan and adapted to 
engage and be Supported by said upwardly ex 
tending means below the lowermost perforations 
of Said shel,thesides of saldshel1beingspaced 
from the sides of Said casing andformingthere? 
between an airsupplychamber,means forfeed 
ingfuelinregulated amounts through sadshel1 
and upwardly extending meansto the bottom of 
Said burner,a pilotburning bafieringsupported 
interlorly of the shelsubstantialybelowthetop means34°forcenteringandsupportingtheshel75thereofandabovethe1owermostPerforatös? 



2,311,469 
Said Shelsothat Saidlowermost perforationsWill 
provide adequate supply of air below Said ring 
to Support combustion of a pilot fame burning 
OnSaidring,a highfire bafieringmountedadja 
Cent the Upperend OfSaidperforatedShel,means 
connected with Said Casing for Supplyingair to 
the air Chamber8bove the bottOm of the burner 
panin Suficient amOuntsto Support Combustion 
of thepilot Orhighfirefiame? 
2?Aliquid fuel burner for furnaces and the 

like comprisinga,relatiVely deep Waterjacketed 
CaSing providedwith 8 bottom forminga burner 
?an,a,perforated shel Supported within Said 
CaSing and on the bottom of Said pan withits 
sides Sp8Ced from the Sides Of said CaSing and 
forming therebetween an air SUpply chamber; 
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3 
meansforfeeding fuelthrough the Side of Said 
water jacketed Casing and Shell to the bottom 
of the burner pan,a,pilot burning baie ring 
supportedinteriorly of theshellsubStantially be 
lowthetop thereofandaboVethelowermOStper? 
forations of said Shell So that Said loWerm0St 
perforations Will prov1de an adequate Supply Of 
air below Said ringto Support Combustion Of 8 
pilotflame burning onsaidring,a,high fire bafie 
ring mounted adjacent the upper end of Said 
perforatedshel,means connected With the side 
of said casing for SUpplying air to Said air 
chamberinsuficientamountStoSupportCOmbuS? 
tion of the pilot or high fire fame? 
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