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To al clom it may Concern: 
Beitknownthat I,CHARLESE?RoBTNSoN, 0f Brooklyn,inthecounty of KingsandState 

of New York,have inventedanewand use 
fullmptovementi EurnacesforSteam-Boil 
ers;and I dohereby declarethatthefolow 
ingisafull,clear,andexact description ofthe 
Same,reference being hadtothe accompany-? 
ingdrawing,formiugapart ofthisspecifica… 
tion? - 

My invention relates to improvements in 
furnaces for burniuggases of petroleum or 
otherliquidhydrocarbons?Theattemptshere… 
tofore made to utilize petroleun asfuelfor 
thispurpose,moreespecialyinlocomotive-boi 
ers,havefailed ofthe desiredsuccess,chiefy 
because the Combustion of gas orgases de 
1ived frolu Said fuel has been attempted at 
to0 lowatemperature,aud forwant of sufi 
Cientlyfree admission of airto the furnaee 
Chamber?ln ordertoefect the perfect com 
bustion necessarytoevolve heatofthe desired 
·inteusity,andthus renderthe use of petro 
leum eConomicalto the desired extent,it is 
requisite to dividethe furnace-chamberinto 
twopartsbymeausofaperforateddiaphragm, 
theSauethusformingthetop ofthe chamber 
in whichthe Combustionisbegunandthe bot 
tom of the Ghamberin which itis perfected? 
The bottom ofthe primaryCombustioncham 
beris formed bya series ofinclined perfo… 
rated plates,whieharejoiuedattheirupper 
andloweredges,aud bywhichthe airisad 
mittedin the requisite quantity,andat the 
Sametine heated to the extent necessaryto 
preventlowering ofthegaSes belowthe Com 
bustion-point as they meet and commingle? 
TheSeelements and Conditionsare therefore 
eSSentialto the objectin view,to wit:The 
furnace-ghambermust be divided,80thatthe 
Combustiblegasesshal beraisedt0a higher 
temperature by Contact with the diaphragm 
Orpartition-platein passingthroughit,See 
Ond,airshal notbe admitted,exceptatthe 
bottom Of the primary or lower Combustion 
chamber,andthen onlyinaheatedconditiou? 
Lasty,the Supply ofairshal beasabundant, 
or neary So,as ?ould be obtaiued if Said 
Chamber had no bottom,0rwere leftentirely 
Open? - - 

Inthe drawing,Figure1isasectionalele… 

vation ofatubularsteam-boilerprovidedwith 
my present improvements,the Section of the 
diaphragm being divided on linesa pand22 
ofFig.2;Fig.2,across-section oftheforam 
inous diaphragm?Eig.3isa top-plan view, 
and Fig,4abottom-planview,ofafragmeut 
ofthe diaphragm? 
A indicates a locomotive-boiler of the 

usualConstruction?Adiaphragin,B,extends 
straight across the furnace-chamberCat an 
inclination downward from the door a,but 
aloraportion ofit may have a difereutin 
Clination or arrangemeut without departing 
from myinvention?It is provided with nu… 
meroustransverseverticalperforatiousorpaS 
Sages?C,sothattheopeningsonouesidedonot 
Coincide with those on the other?Imakethe 
openingsin the upperside ofthe diaphragm 
Smaler,as wellas much more numerous,aid 
Soarrangethem thateach of thelower open 
ingswilbeimmediately beneath animperfo 
rateportionofthe diaphragmab0ve,aSCleary 
showninthe drawing,wherebythe gasesare 
causedtotakeacircuitous Coursein passing 
through,Thisarrangement of holes G pro 
longs or insures Couplete Contact of the 
gases with the diaphragm without Sensibly 
retardingthem?The diaphragm is made of 
fire-clay,and,of Course,becomes inteusey 
heated soon after the fire has been Started? 
Thechiefobjectandfunction ofthe Sameis, 
bythusdividiugthefurnace-ehamber,tocause 
the gases evolved from whatever hydrocar 
bon maybe used to paSS in aCtual COutaCt 
withit,andthus become more highly heated 
andthoroughlymixed or Commingled,S0that 
theywilbeperfegtlyconsumedin the Space 
abovethe diaphragm,thereby producing the 
desiredresult of a great inCreaseinthe heat 
Capable ofbeingdevelopedfromagivenquan 
tity offuel?Thisabsence of anylossin un 
COnSumed gaSes,and the COnSequent higher 
evolution of heat,renderthis feature of my 
invention ofgreatec0nomie value? 
The petroleum or other Oilto be Cousumed 

is dischargedfrom a Suitably-COnStructed at 
omizer,a,under steam-pressure,intothepri… 
marycombustion-chamber C,againstaperfo 
ratedfire-clay plate,D,setinclined against 
thebackOrinnerside ofthewater-legE?This 
plate,beingneCessarilymaintainedatintense 



heat,aidsin efectingthe desired decomposi 
tion ofthegas,andatthesametimeDrevents 
contactofthelatterwiththewater-leg,where 
byitstemperature would become So reduced 
astorender attaiument of the desired thor 
oughness of Combustion impossible? 
Astotheseepndfeature ofmyinvention? 

the bottom of the fire-box?it has been hith 
ertofoundimpossible to supplyatmospheric 
airtothe furnace-chamberin suficient quan 
tityto Supplythe demands ofthe Combustion 
ofpetroleum withoutemployinganairforeing 
apparatus,or else Constructingthe bottom of 
the Chamberwith Solarge Spaces oropenings 
for admission of the air thatit entered the 
fire-box but slightly orinsuficiently heated, 
andhencecooledthegasesbelowthe hightem 
Derature at which itis absolutely necessary 
topreServethemin Orderto perfect Combus 
tion?I havethereforecontrivedabottom,F, 
CompoSed of perforated plates G,each two 
being8etinclinedonetowardthe other,thus 
formingtwosidesofatriangle,andthe whole 
presenting,in Cross-section,azigzagorserra 
tion? 

It will be apparenttbat,bythus Convolut 
ingor,S0tospeak,“doublingup”the bottom 
E,itsareamay beincreasedtwofoldor more, 
as desired,andthattheaccessandadmission 
ofairto the chamberC/wil be correspond 
ingy faciitated,Besides this,the air be 
Comes highlyheatedin passingoverthesides 
of the plates Composingthe bottom F,andin 
DaSSingthroughthe numerous holestherein? 
Bythis Construction Iovercome one of the 

great dificultiesheretoforeinthewayofthe 

adoptionand practicaluse of oilasa fnelin 
boiler-furnaces? - 

In casecoalisemployedasthe fuelan or 
(inarygratewil,of Course,besubstitutedfor 
the bottom E?In such Case the Sparks Or 
carbon particles Carried upfrom the buruing, 
coalwilbe,forthe_most part,arrested by 
strikingthe under side of the diaphragm,or 
the imperforate portions thereof,which are 
direetlyabovethelower openings c,andthus 
prevented escapinginto the tubes or Stack, 
except it be as dust-like partieles or spent 
gaSes? ?· 

VVhat I Claimis?“ - 
1,Eor burning petroleum-gas,the Combi 

nation ofthe followingelements:thefurnace 
boxC,havingnoair-inlet8aveatthe bottom 
thereof,the foraminous diaphragm B,extend 
ing aCroSSthe Same,and the atomizer a,in 
troducedorlocated beueathsaid diaphragm, 
allasshown and described? - 
2?The Combination,ina furnace forburn 

ing petroleum-gas,ofthe bottom E ofthefire 
box,Composed ofperforatedinclinedplatesG, 
joined togetherattopand bottom,the foram 
inous diaphragm Babove the Same,andthe 
atomizer a,alarrauged as shown and de 
scribed,wherebythe gasisintroduced into 
the Space or Chamber to which atmospheric 
air_hasaccess oulythrough Said bottom,as 
andforthe purpose specified? 

C?AS?E?ROBINSON? 
Witnesses: 

A.W.HART, 
EDWD?W?BYRN? 

  

  


