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2,637,375 

FUE?,SUPPLY CONTROI,FORAIR 
ATOM?ZING OIL BURNERS 

Harry F,Tapp,Longmeadow,and Richard M? 
Cochrane,West Springfield,Mass.,assignors 
to Gilbert & Barker Manufacturing Company, 
WestSpringfield,Mass,a corporation of Mas 
Sachusetts 

OriginalapplicationSeptember2,1950,SerialNo? 
182,952?Lividedand thisapplication Septem 
ber19,1951,SerialNo.247,272 

2Claims? 
1 

Thisinventionrelatestoanimprovedoi1burner 
ofthe So-caledair-atomizingtype, · 

This appliCation is a diVision of our applica? 
tion Serial No.182.952,filed September 2,1950, 
and entitled Air?Atomizing Oil Burner? 
,The inVention haS for?itS general Object the 
prOVision Of a burner,Which Will burn fuel Oils 
Of VariousgradeS,inCluding heaViergradeS,Such 
aS No,5 fuel Oil,for example,under COnditionS 
that Can be COntrolled With preciSOn to yield 
eficient and Clean Combustion,and Which may 
be uSed tO fre Very Small furnaceS,Such for 
example as have heretofore been fired by pot 
type burnerS,and eVen the Small fire boxes Of 
StOVeS and kitchen rangeS? - 
The burner utiizes an air-atomizing type of 

nOZZle t0 enable loW firing rates t0 be SeCured 
Withnozzle paSSagesandorificeS,Whicharelarge 
enoughto aVoid Clogging,and to enable efective 
atomizationto beetectedatrelativelylow pres 
SureS?Oil,primary air and SeCOndary air are 
reSpeCtiVelySUpplied by apump,COmpreSSOrand 
fan,all driVen by an eleCtric mOtOr,uSually Un? 
derautomatictherm0Stat COntrolandtherate of 
fow of oiland primary and Secondary airto 
the n02zle is regulable With precision asis the 
preSSure of the Oil and primary air Supply,SO 
that Combustion Conditions Can be accurately 
Controlled? - 

?The invention has for other objects to pro? 
videina burnerfeaturesof construction which 
enable manufaCture at relatiVely loW COSt and 
atthe Sametime provideforeficientand con 
troled?COmbuStion,and t0 prOVide featureS in? 
Volvingimproyed ConStruction and arrangement 
of parts that provide for Convenience of aSSem? 
by and alSo of diSaSSembly,When required for 
easy Servicing in the field? 
These objects willbest be understoodfromthe 

detailed description of one illustrative example 
of theinventionin the accompanying drawings, 
in WhiCh: 
Figs.1and2are SmallScale elevational VieWS 

showing oppoSiteSides of an Oil burner emb0dy? 
ing the invention;? · - - 
Fig.3isarearelevationalview ofthe burner; 
Fig.4isasectionalelevationalview,taken on 

the line 4?4 of Fig,3 and drawn to a larger 
Scale; · 

Fig,5is a fragmentary CroSS-Sectional?View 
takenontheline5?50f Fig.4; 
Fig,6 is an enlarged fragmentary Sectional 

viewtaken on the line 6?6 of Fig,4,showing 
theatomizingnozzleandtheSupplyConduitsfor 
oil and primary air; 
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Fig.7isanenlarged CroSSSectional viewtaken 
On theline ?T Of Fig?6; 
Fig,8is a,Sectional plan View taken On the 

line 8?80f Fig?1; 
Fig.9isaful?Sizefragmentary Sectionalplan 

Viewtaken On the line9?9 of Fig,4; 
Fig,10isa CrOSS-Sectional View taken on the 

line 1ü?f00f Fig,9; 
Fig,11 is a CrOSS-Sectional View taken On the 

line 14?11 of Fig.8; - 
Fig?12is a fragmentary Sectional elevational 

View taken On the line 12?120f Fig?3? 
FigS?13,14,15,16and17 are cross-Sectional 

VieWStaken On the lineS f3?13,14?f4,15?15, 
16?16and 17?1T of Fig?12;and 
Fig?18isa CrOSS-Sectional VieW taken on the 

line f8?f8-0f Fig,6? 
Referringto theSe draWings:the burner in 

CludeSa CentralCaSing(Fig,1),designatedgen 
erally aS f and afordinginits loWer portion a 
housing for the fan 2,Which Supplies second 
ary air to the burner?This casing,asshown in 
FigS,1,2,3 and 4,is made up of two sections 
3 and4,Whichare Soconstructedthatthey may 
be made by die Casting,The larger Section 3 
haS a Curved bottom Wall,5,forming part of 
theVoluteforthefan,twoflat paralel upstand? 
ing Side WallS 68nd 7 with relatively narrow 
reCtangular UpWard extenSiOnS 8 and 9,respec 
tively,which bulge outwardly slighty,and a 
frOnt Wall 10 which istangentialto the end of 
larger radiuS Of the Volute Wall 5 and which 
UpStandSat right anglestothe side Walls6 and 
* and their reSpective extensions 8 and 9,The 
other end of the Curved wall 5terminatesina 
h0rizontal plane paSSing through the axis of 
reVolution Of fan 2?That portion of eachside 
Wal6and ,whichis disposed belowsaidplane, 
haSaCurVed marginintegrally connected tothe 
CurVedWail5?EaChSideWallisfurtherbounded 
byaShorthorizontaledge,disposedinsaid plane 
and extending inWardly a Short distance from 
the end of Smaller radius of Wal15;a curved 
edge,WhichiSa,90°arc concentric with the axis 
Of fan 2 and extending from said horizontal 
edge;a horizontal edge tangent to the upper 
end of the Curved edge and which is substan 
tialy equalto theradius of the fan;avertical 
edge forming the inner edge of extension 8 or 
9,a horizOntaledge formingthe top of suchex 
tenSiOn anda Vertical edge united to the front 
Wall?0?The SmallerSection 4 hasacurvedwall 
11(FigS.1and4),whichextendsfromsaid plane 
andthelast?namedend of Wall5 upwardly,over 
and aCrOSS toward Wall 0 and completes the 
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Volute of the fan housing;integral,Spaced,Side 
walls 12and 13(Figs.1,2and8);a COnneCting 
end or rear Wall 14,Which paralels the frOnt 
Wall 19;anda narrow top Wall #5,The Side 
walls 12 and #3Serye aS COntinuationS Of the 
side Walls 6 and T,and their extenSiOnS 8 and 
9,respectively,andeach hasa Short radialand 
horizontal edge;a Curved edge;and a longer 
horizontal edge to rest Upon andabut the COr? 
responding edges of Section 3,together with a 
verticaledgeto abuttherearedge of the exten 
sions 8 or 9,asthe case may be,Of theadjaCent 
side Wall,The SectionS3 and?are held together 
by two screws 15”which passone through Side 
wall 6 and onethrough side wal T and thread 
into the Wal f4. 
Thefrontandrear Wals ? and149fthe CaS 

ing(Figs,4 and 8),have coaxial Cylindrical 
openingstherein,Inthe openingin Wal 10the 
rearendofanair supplytube 16isSuitablyfixed 
asindicated in Fig.8?The openingin wall 14 
is closed byacircular disk{T,suitablyfixed to 
suchwall,asbyscrews18(Fig.4),Thiscasing? 
issupportedfrom the foorinany Suitable Way, 
as byashort standard 19(Figs.1and4),fixed 
atitsupper end inthe lower front part of Sec 
tion3of thecasingandadjustablySeCuredatitS 
1owerendinthecrossbarportionof a,U-Shaped 
foot piece20,whichrestsonthe foor?The up? 
perendofthecasing?is elosedinany Suitable 
way,as in the example Shown,by the bottom 
Wal2 of a,box22,Which houses CertaineleC 
tricalequipment as Willater appear and Which 
has two downwardly extending parts 23 OVer? 
1appingthe side Wais of the Casingand SeCured 
byscrews23”,one to sidewall12andtheother 
toside Wal 3. The inner end of Wall ?t(Fig, 
4)of the casingsection 4isspaced from Wal40 
to form the outlet 24of the fan,which Outlet 
communicates with the Upper portion of the in 
terior ofcasing andwithairtube 16?The Side 
wals6 and of the casing?ave large circular 
openingstherein,thaton wal 6(?g.4)being 
1argerthanthe outsidediameter of fan rotor 2 
andthatinwal1T(Figs.3 and12)?ormingthe ? 
inlettothe fan housing?Theopeninginwal? 
(Figs?2,3and4)is closed bytheend fange 25 
of anelectric motor 26,which drives the fan 2 
andanaircompressorandoil pumpto be later 
described,Flange 25 is Secured by Screws 2? ? 
towall6,ThemotorhasitsdriveShaft 28(Fig, 
3)extending into casing and Secured in the 
hollowendofastud28/,?xedto the hub of fan 
2,asindicated?Theopeninginwall T (FigS.3 
and12)formstheinletto thefan,Adefector ? 
29offrustoconical shape hasan outerannular 
fange,whichrestsina seatinside WalT andis 
clamped betweenthe latterandan annularring 
30 byscrews31?Thisring39 isintegraly Con? 
nected byaseries of horizontalarms 32to aCir? 
cularend plate 33 of the air compreSSOr and 
servesto support both the compreSSOrand the 
oi1 pump,Thereisa space between the plate 
33andring30 fortheadmission ofairt0the de? 
fector 29 which directs the air axialy t0 fan 
rotor 2,Ashield,comprisingaplurality Of Wire 
rings34,mountedinaxially Spaced relation in 
thegap betweenthe ringandend plate,is pr0? 
vided,andtheseringsaresuitablySecuredtothe 
arms32. 
Theair compressor (Fig,12)includeS a Cen? 

tra1body35 clamped betweenthe end plate 33 
andanend plate36Hyscrews3T,The body35 
hasacyindricalchamber38(Fig,17)extend? 
ingthroughitand1ocatedeccentricalythereof, 
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Inthis chamber38isa rotor 39 havinga plu 
rality ofangularly-Spacedradially-slidable Vanes 
?6,the inner ends of which ride on ringS 41, 
dsp0Sed One in each of?Wo recesses 42 formed 
in the ends of therot0r,The chamber 38 may 
have aliner 43 of Suitable Oil-impregnated ma? 
terial,An O?ring 44(Fig?12)is mounted in 8 
Circular grooye in each end plate 33 and36to 
pressagainst the adjacent end face of body 35, 
Theserings 44 prevent leakage between the end 
plates and body of the CompreSSOr?The rotor 
39 isfixedasindicated to a drive Shaft 45,which 
is rotatably mounted in Suitable bearings,one 
in each of the end plates,and projectS bey0nd 
the end plate $3andinto the fan housing Where 
itisg0pmected bya Suitable flexible coupling 46 
(?ig,3)?o the OUter end of the deScribed Stud 
28”andthusto motor shaft 28,The inlet and 
outlet ports of the compreSSOrare Shownin Fig. 
17at 47 and 48,respectively,Theyarearcuate 
grooves formed in the inner face of the end 
Dlate36,The outlet port 48is connected bya 
horizontal passage ?9(Fig,16)to two radial 
passages50and5fformedinend plate36,The 
outer end of paSSage 5? is nOrmaHy CloSed by 8 
plug52andisadaptedfor connectionto a pres 
suregaugewhenthephugisremoved,The outer 
end of paSSage 50 is adapted for Connection by 
a pipe 53to the primaryair Supply paSSage of 
the atomizing nozzle aswil11ater be described 
indetal,Theinlet port 4T is Connectedto one 
endof a passage 54 which extends horizontaly 
through end plate 36(Fig,16)and part Way 
into a boss55(Fig,14)formed on an abutting 
plate 58,whichasshownin Fig,12issecuredby 
screws57 to endplate36,Plate 56has project 
ing from it an inner boSS 58 housing the oil 
pump and an outer arnular marginal rim 53. 
Theboss 55described mergeswith boss 58and 
hasradialholes?0connectinghole54tothespace 
betweentheboss?8andfange59. 
Arnufier ofthe labyrinth type is provided on 

theintakeside of thecompressor,Thespacebe 
tweenthe deseribed hub 58andrim59(Fig.14) 
is SubdiVided by a,Series of angularly-spaced 
bafes,64,62,63,64,65and 66 which extend 
radialyfromthe hubtothe rimandwhich pro 
jectiongitudinaliyfrom plate56tothesame ex 
tent as rim 59 and boss 58(see Fig,12),The 
bafes 62and 65(Fig,14)areformed,0n rada 
bosses 67 and 68,respectivey,on plate 56?A 
thin?late89 (Fig,12),haVingonitsinner facea 
1ayer of Suitable Sound-deadening materia110, 
abuts the outer endfaces of therim 59,the boss 
58 and al the bafes and is Secured by four 
screws?f(Fig.14),The bafesthussubdivide 
thespacebetWeenrim59andhub 58andbetween 
plates 55and 69 int08 series of CompartmentS 
T2,73,74,75,76,and*T. The bafies 62and 63 
and the bafes 65 and 66 have a pluraity of 
notches T8intheirouter endfaCesbut the bafles 
6f and 64 areimperforate?Air inlet openings 
79(Fig,14)are providedin plate 69,to admit 
airtothechambers72and?5on oppositesides of 
the imperforate bafe 64,Air from chamber 
?2 follows8ClockWise path,passing through the 
openings 73inbafe 62intochamber73,through 
the Openings 3in bafe'63into Chamber T4 and 
thenCethroughtheright handradialhole 69?ato 
horizontal hole 54andthence intotheinlet port 
@T of the air CompreSSOr,Air from chamber T5 
follOWSacounterclockwisepath,passingthrough 
theopenings?8inbafe 65intochamber76,then 
throughthe openngs f8inbafe66?tochamber 
TT andthence through the left handradialhole 
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60intothe horizonta1hole 54andthencetothe 
inlet port 47 oftheaircompressor, 
The Oil pump is shownin Figs?12 and15,It 

is of the variable-capacity type andis mounted 
inaCylindricalrecess80intheboss58,whichre? 
CeSSiSC08Xial With Shaft 45andextends fromits 
rearface toward but not throughthe front face 
0fythe boSS,The end plate 36 of the air C0m? 
preSSOr hasa portion 58”ofits centraland bear 
ing-Containing hubenteringtheaforeSaidrecess 
to ClOSe it On the air COmpreSSOr Side and the 
joint betweentheabuttingfaces of this bossand 
hub is Suitably Sealed as indicated,Int0 this 
recessis preSSedaring81,haVingcentrallyinits 
innerfacetwogrooves82and83(Fig,15),which 
areseparated bytwo diametricaly opposed1ands 
and Which form the inlet and Outlet ports Of the 
oi pump,A Cup-shapedrotor 84,rotatablyfts 
Within ring 8t and between the end Walls of the 
recess80.”This rotor hasaslot of non-circular 
shapeinitsendWaltoreceiveakey85Whichis 
of similarshape(see also Fig,16)andisformed 
on the outer end of shaft 45?Two Cylinder? 
forming holesare provided through the annular 
part of therotor in diametrically opposed rela- ? 
tiontoreceivetheendsofa piston86,This pis 
tonisfixed Centraly betWeenitSendSina Cylin? 
dricai piece 87 which fits within the Cup-shaped 
rotor and may be moved t0Various pOSitions Of 
eccentricityrelativelythereto,The piece.87 has ? 
a,groove in its Outer face to receive a Side B8. 
Thelatter hasa holethereinto receive apin39 
eccentricallylocated on theinnerend of ashaft 
90 Whichismountedin hub 58anda Smaller hub 
91,integrallyCOnneCtedthereto,t0tUrn 8b0Utan 
axiseccentric toshaft 45,Suitably fixedas by 
Weldingtothe outer end0f Shaft 90,isaplate93, 
havingacurvedslottherein,andthis plate may 
be heldin various positions of angular adjust? 
ment byascrew94WhichpassesthroughtheSlot 
andthreadsinto boss9f,By movingShaft 908S 
by a toolinserted in the hexagonal depreSSion 
92intheend ofshaft90thepin 89 may be mOVed 
tovarytheradial position of the piston 86and 
thus the capacity of the pump?ACup?Shaped 
pressed-metal cover 95 conceals the Oil-pump? 
adjustingmeansdescribedandisheldto alug96 
on boss91byascrew97,The oilinlet forthe 
pumpisformedinthe describedboSS58(Fig.15)… 
?tincludesaradialpaSSage98,havinga Counter? 
bore,in whichis receiveda flteringscreen99 
havinganopeninnerendSurrounded byafange 
thatis pressedagainsta Seatinthe Counterbore 
by means ofaspring 100,acting againSta plug 
10f,threadedinand closingthe outerend ofthe 
counterbore?A passage 102COnneCtSthis Coun? 
terboreto aninlet 103,into which is threaded 
oneend of suction pipe 104adapted for COnneC? 
tionatits other end to an oilSupplytank(not 
shown),The outlet port 83is connectedto a 
radial passage 105 having a Counterb0re,the 
threaded outer end of whichis normally ClOSed 
byaplug106thatisremovableto enableattach? 
ment ofa pressuregauge,When deSired,A di? 
agonal passage 107 connectS the last?named 
counterbore to an outlet 108 into Which iS 
threadeda pipe109forsupplyingoiltothenozzle 
of the bUrner? W ," 
Itwillbenotedfrom Fig.12thattheleft hand 

bearing 110 of the air compreSSOr adjoins the 
oi1pumpandispositionedtoreceive Some ofthe 
pumpedfueloilandutilizesuchoilforlubricat 
ingpurposes,Asealingring111is provided on 
theright handside of bearing1f0totightly Seal 
the bearingand prevent 0ilfrom thepumpenter? 
ingthe compressor and topreyent airfrom the 
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compressorfrom reachingtheoilpump?The oi 
pump iSuSed as a metering pumpaS Wellasa 
transfer pumpto drawfuelfromalowlevelsup 
plytankanditis important for the latter pur? 
poseto provide the Sealdescribedto prevent1oss 
Of Suction, - 
Referringnextto Figs,4and8,thedisk1Tis 

Secured,as byscrews 1f2,t0a Casting 113,The 
1attersupports one end ofatube 1f4,which ex 
tends c0axialy through the describedSecondary 
airtube 16andterminatesnearthe forwardend 
of Such tube with an atomizing nozzle,the body 
andcap of Whichare designated 15and?116re 
spectively,The casting f13 has alateralexten? 
sion 1fT(Fig,8)Which extendsinto and fills8 
Slot in the Side Wal 13 of the Casing Section 4 
(See alSO FigS,1 and 3)andintO Which the de? 
SCribedair and Oil pipes53 and 109 areScreWed? 
Thesepipeshave unions118and119,respectively, 
which are located near member 117 and which 
Can bedisCOnneCted Wheneveritis desired t0 re 
move the assembly Comprisingdisk 17,members 
f13 and 117,together with the tube 144andthe 
atomizing n02Zle and other parts connected 
thereto,as wil belater describedin detail. 
Referringnextt0 Fig.9,it WillbeSeenthatthe 

member f13 and its lateral extension lfT have 
radia1passages f20and121whichattheirouter 
ends respectivey connect with the air and oil 
supplypipes53and109andwhichattheirinner 
endsrespectivelyConnect Withannular chamberS 
124and 125formedin member fi3COaxially of 
tube114,Withinthetube114,whichatitsouter 
endissCrewedinto member 113,isan OilSupply 
tube 126?Thistube carriesan 0?ring 121,which 
partitionsthe chambers 124and 125,Tube 126 hasfxedthereonasnapring128whichtogether 
with a shoulder 429 confine the O?ring t0 an 
axial positionsuchasisefective to Sealthe oil 
chamber 125from theairchamber f24,The air 
chamber f24 connects with the annular SpaCe 
betweentubes 114and 26and the Oil Chamber 
125connectswith thespace withintube 126? 
Referringnextto Fig.6,theforwardendofair 

tube114iscounterboredtoreceive and cloSelyft 
adisk138?Thenczzle body f45hasathreaded 
portion 131,whichscrewsintotheforwardend Of 
tube114andclampsthe diskf30 betweenitSend 
wal1andtheendwall of the Counterbore?ThiS 
disk hasan integraland rearwardly extending 
hub f32,whichtightlyftsinto the forwardend 
of oi1tube 26andwhich hasinSide the tube a 
valveseat 33,The 1atteris adapted t0 be en 
gaged by a,valve 13? on the end of a rod?135 
iocated within tube 126 and Slidably SUpported 
fromtheinnerperiphery ofthetubeinanySuit? 
ablewayas bytheradial projections 136 onthe 
rod,Anoipassage 13? extends axialythrough 
thedisk130,hub f32andseat133toreeeve9? 
from tube 126,when valve 134is moved tothe 
1eftawayfromitsseat,Thisoipassage137reg 
isters with a central paSSage 138 in the nozzle 
body115,The disk130also hasinitsforward 
face an annular groove #39 and a plurality Of 
holes 140 which extend from the bottom of the 
groovetotherearface ofthediskandtherecom 
municatewiththeannularspacebetweentube 14 
andpipe 126toreceive primaryair,The nozzle 
body 115 has extending longitudinally there? 
throughaplurality ofpassages14farrangedin 
angularly-spaced relation about the central oil 
passage 138,These airpassages141 communi 
cateattheir rearendswithannulargroove 39 
andattheirforwardendswithanannularcham 
ber 142 formed Within cap f46and the forward 
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1ator 187,whichisfixedin bottom walof casing 
2f and carries the hightension terminals of an 
ignition transformer 188,which is mounted in 
the front half of the desCribed box 22? 
terminalsSuitably connect electricaly,0ne With 
each of the Spring-pressed plungers 186,It will 
beclearthat,whenthe disk 17 is unfastenedand 
pulledrearwardlyit wilcarry withittheaSSem? 

These ? 

bly of tubes for primaryairand Oilandtheigni?, 
tion electrodesand that the Connection between 
thetransformerandelectrodes Will be broken be? 
fore the electrodesare withdrawn from thetube 
16,Thisentireassembly Can readily beremOVed 
from tube 16 for inspection,adjustment Or re 
pairand mayasre8diy bereplacedin the tube? 
As thisassembly is replaced the cam terminals 
185engageandforce Upwardlythe Spring-preSSed 
Plungers 186,thus remaking the electrical con 
nection betweenthe hightensionterminals of the 
transformer and the ignition electrodes?TheSe 
electrodesare Suitably ocated so asto produce 
anarc between them toignite the spray of fuel 
mixture,Preferably,the tips of the electrodes 
arelocatedaboveand out of the path of the fuel 
sprayand the arc produced between theSetipS 
is blown into such path bythe Secondary air? 
Therate of fow of the Secondaryair StreamiS 

variedby means0f8damper 189(Fig.4),which 
is pivotally mounted at its1ower end on a rod 
#90,suitablyfxedatitsendsin the Side walls6 
and?ande?tendingtherebetVeen,This damper 
maybe Swungtowardorawayfrom thefan rotOr 
2in orderto varythe efectivearea of the Outlet 
240fthefan,ConVeniently,the damper may be 
moved by means of aScrew 91 havinga,knUrled 
head ?92,which is located outside the hOuSing 
and by meansof whichthe Screw may beturned, 
The front Wall 19 of the fan housing has an 
opening,through which the shank of screw 9? 
passes,The peripheral Wall of this Opening 
closelyftsa ball-like part 193 on the Shank of 
the screw?On the outer face of Wal 0 is 8 
rounded part-cylindrica1projection 194 whichiS 
engaged byan end face ofthe knurled head 192? 
A colspring f95,acting between the inner face 
of Wal110 anda Washer 95 fixed to the SCrew, 
drawsthe head192against therounded part 34? 
The ScreW is thus able tO Swing Up and dOwn 
abott bal 33asafücrum,as may beneceSSary 
astheSCrew194isturned,The SCreWisthreaded 
intoanut 19?,heldin place bycurved prongs 198, 
formed on the damper,ina manner Such as t0 
alloy the nut to turn relatively t0 the damper 
as required,When the damper is moyed in and 
OUt bytUrningtheSCreW. 
The describedbox?2mayasindicatedin Fig.4, 

contain,in its rear compartment,SOme of the 
controls for the burner,8uch as the relay 199, 
thethermalsafetyswitch 200 andthe reSet but 
ton 29! for the Safety Switch?This button is 
accessibiethroUgh 8 hole 202in the rear Wal of 
Casing22(seealso Fig.3),The wires enter this 
Casing through an opening293(Fig.2)and a 
cable294(Figs.2 and3)extends from Controls 
insidethe Casingt0the motor26. 
In operation,when the motor 28 is Started, 

usuaiyautomaticaly,0n a demand for heat,aS 
by the well known thermostat control,the fan, 
air compressorand oilpumpare simultaneously 
startedupand driyen buttheemission of oilfrom 
the nozzleis delayed Until conditions of air fow 
and pressure,Suitable for good combustion,are 
established?The Valve 13?prevents oilfrom en? 
teringthe nozzle untithe primary air has been 
placed undersufcient pressureto overcomethe 
force of spring?6and move the diaphragm 153 
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toopenthe Valve?This helpsinavoidingsmoke 
dUring the Starting interval of operation of the 
burner,Flow of primaryairthroughthe nozzle 
paSSages and out through the nozzle orificeand 
fow Of SeCondaryairinthe annular passage f?? 
and OUt through the open end of tube 6 wi11be 
established before valve 13&opens. Hence,when 
the Valve does Open,the oi issuinginradialjets 
thrOUgh paSSages #5f of the nozzle wil be met 
andimpinged byjets of primaryairissuingtan 
gentialythrough paSSages 54intothechamber 
?53,In this chamber,the oil and air wil be 
mixedandthe mixture wilbe whirledatconsid? 
erable Velocity,The whiringoilandair mixture 
advances into the whirl chamber149,whereits 
VelOCity rapidy inCreases as it approaches the 
Outlet Orifice 45?As this rapidy?rotating oi 
and air mixtureemerges from the orifice andis 
freed frOm peripheral confinement,it fiesapart 
by Centrifügal force into a Cone-like spray of 
fnely divided particles and fog-like form,The 
Sprayis met byastream ofsecondaryair,Whirled 
bytheturbulator vanes ???,and the mi?tureis 
ignited by a Spark produced betweenthe elec 
trodes 181,The whirling ofthe secondaryair 
producesashortandwidefame having muchthe 
Shape of an Umbrella,adaptingitforuseinsmall 
fire b0xes,Combustion Continues unti1the de? 
mand for heatissatisfed,whenthe motor26is 
StOpped,AS the motor decreases in speed,the 
DresSure of the primary air Wilsoon drop Suf 
fcientlytoenablevalve134tobeclosedbyspring 
166,The oil fow is very quickly and sharply 
cut offromthe nozzle,preventinganydribbling 
therefrom,However,fow of primaryair con 
tinues Which purges the n022le?The early Clo 
Sure ofthe oilvalve,welahead ofthe cessation of air flow,helpsin avoiding smoke duringthe 
Stoppinginterval of operation of the burner? 

It isto benoted that the conditions Contribut 
ing t0 COmbUstion may all be accurately con 
trolled?The Oil pump isa metering pump,as 
Wel8S 8,transferpump,and providesfor oilflow 
atadefiniterate,whichisVariable byadjustment 
Of the member 9ü?The desiredrate of oilflow, 
OnCe Obtained by thisadjustment,wi1be main? 
tained?The Supply of primaryairfrom theposi 
tively-acting compressor is at a constant rate 
hutthis rate andthepressure ofthe primaryair 
areadjUStable byturningscrew #?0,which con 
trOls the force of spring 89 which holds valve 
181closed,Byby-passingsome oftheair,forced 
bythe Compressorintothepassages 29,461,?3, 
and f7f,therate offow of primaryairandthe 
preSSurethereof maybeVBried?Theairpressure 
3t whichtheoilvaive 35w?1openis regulabe 
by turning the SCrew ?4 Which Variesthe force 
Of the Spring ?6$that holds the oilvalveclosed? 
The preSSure of Spring SG must,of course,be 
SOmewhat leSS than the air pressuresecured by 
adjuStment Of Screw ??$,The rate of fow of 
SeCOndary airis adjUStable bytheswingingshut 
ter 189 in the fan housing?Al1theadjustments 
are readily aCCeSSible from cutside the burner 
housing,exCept fortheadjustment which varies 
the rate Of Oi fow,and for considerations of 
Safety it haS been thought best toconcealthis 
Oil-fow adjUStment from Unskilled persons who 
poSSibly mighttamper withit,Howeyer,tothe 
Service man theadjustment is readiyaccessible 
byremCVingthe Cover??,aftertheonescrew9? 
which holds it in place has beenremoved. 
AS Oneillustrative example,toillustrate how 

Smalla fire the burner will produce,a,burner 
COnStructed accordingto the disclosuresatisfac 
toriyfred a Combustion chamberseveninches 
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lOng,fiVeinches wide and tenincheShigh,USing 
oilat therate of.3galon per hourandata preS 
SUre SlightlyleSSthar12.5 p.S.i.,and primaTyair 
ata preSSUre of2.5p.s,i,The motor used WaS 
rated at Onetwentieth ofa horse power? 
The COnStruction of the housing # in two SeC? 

tions enables these Sectionsto be manUfactured 
eCOnomically by die casting and also facitates 
theaSSembly of partsWithinthe fan housingand 
alSO SerVicing of the fan?With the Upper SeCtion 
4 remoVed andthe motor 26 bolted to the lower 
Section 3,the fan rotor2 may be placedOn Shaft 
28in prOper positionandSecuredthereto,Then, 
theaSSembly of oilpumpandCompreSSor may be 
bolted to the lower Section and the Connection 
between the drive Shaft 45and Coupling 46 may 
be made,WorkingfrOmab0Ve?AlS0,the Shutter 
189 may be aSSembled and COnnected t0itSad 
justingSCreW,Then,the Upper Section 4 may be 
put in place and Secured by the two Screws ?”? 
Thetop Of the housingisthenClosed byfastening 
the tranSformer and Controi box22 t0 the top of 
the Upper Section ? by means of two SCrews 23”? 
ThisleaveSthe Openingin theend wall ?of the 
hOuSingand?throughthis opening,is paSSedthe 
aSSembly of atomizing n02Zle,electrodes,tube115, 
primaryairandoilpipes,the oilValve,oil-Valve 
aCtuating meanS,primary air regulating Valye 
and CloSure disk?Whenthis unit is pushedinto 
the housingandtube 6,the tube 5 Wilengage 
theinnerperipheraledges oftheturbulatorVanes 
174,Whereby the tube and nozzle wil be Sup? 
ported in proper c0axial relation with tube 6, 
The connection betWeen the ignition electrodes 
and the high tension terminalS of the ignition 
transformer Will be autOmatiC8ly m8de by the 
cams 185 engaging the Spring-preSSed phungerS 
í86duringthe laSt Stage ofinWard movement of 
the unit?The ClOSure disk 1?·Will finally fitinto 
and close the Openingin wal 4,after which the 
Screws 1@ are applied to fasten disk 17 in place 
andthe8SSemblyisComplete. 

?t wilbe clearthatthe burnerisreadily disas 
Sembled for Servicing,By Femoving SCrews 18 
and disconnectingtheaigandoipipeS53 and fü9 
attheir unions f48and4?9,respectively,the disk 
1T may be removed,Carrying With itasone Urit, 
theatomizingnoZZle,ignitionelectrodes,tube?5, 
o? ValVe,oiland primary air pipeS,0il?ValVe aC? 
tuating meanSand primaryair regUlatingmeanS. 
Allthese parts may be removed Without disturb? 
ingtheirC00peratiVerelationship,?fthe partsof 
this Unitare disaSSembled,they may be replaced 
inthe desiredreiationship beforethe unitis re? 
placedandsuchrelationship wiberetaineddur? 
ing the replacement of the unit?The Connec 
tions betWeen the ignition electrodes and tranS? 
former terminals are aUtOmatically broken and 
made asthe deScribed Unit is respeCtiVejy With? 
draWn and replaCed,After the deSCribed Unit 
has been WithdraWn,the Upper Section4 may be 
rem0yed to give ful aCCeSSto the fan and fan 
housingfor Cleaning, 
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The invention thus provides an improved oil 

bUrner Of the air?atomizingtype,Whichis Capa? 
ble of manufactureatrelatively1ow costandyet 
pr0Vides for clean and eficient Combustion un? 
der Conditionsthatare aCCUrately regulable,and 
Which provides for conVenient aSSembling 8nd 
diSaSSembling of partSandfor Convenientadjust 
ment Of fiOW rates and preSSure Of the air and 
Oil? 
WhatisClaimedis: 
1?In an air?at0mizing oil burner,of the type 

Wherein OilandprimaryairarereSpectivelySup 
pliedthroughinnerandouter Coaxialpipest0an 
air?atomizing no2Zle,fixed to the outer ends of 
Said pipes and locatedin One end of an open 
ended draft tube through Which SecondaryairiS 
Supplied to mix with the atomized oi emitted 
from Said nOZZle and wherein the fow of oilto 
SaidnozzleisControled bya Valvelocatedinthe 
inner pipenearthe nozzleand havingarodex 
tending through Such pipe and fixed to a dia? 
phragmaCtuatedin One direction by preSSure of 
the primary air and in the other direction by a 
Spring a clOSUre for theother end of Saidtube 
haVing a receSSin itSinner face,a,member lo 
CatedWithinSaidtubehaVingarecessinitsouter 
faceandto which membertheinnerendsof said 
pipeS 8re Comnected,Said Closure and member 
beingfixedtogether and clamping betweenthem 
the marginal portion of saiddiaphragm,thein 
ner p0Pti0rI0f the diaphragm Separating8aidre? 
CeSSes One from another,Said spring being lo 
Cated in the reCessin Said closure,Said member 
haVing 8,SUpply paSSage for primary air com 
municating with theinnerendof saidouterpipe 
8nd With the rece8S in Said memberandan o? 
SUpplypaSSageCOmmunicatingWiththeinnerend 
0fSaidinnerpipe?andaSpring?closedrelief valve 
adaptedtoopenonexcesspressure oftheprinary 
air,SaidreliefValveanditsSpringbeingmoUnted 
in Said member,the latter havingapassage con 
neCtingSaidair-SUpplyp8SSagetooneside ofsaid 
rellef Valve and a Vent passage connecting the 
OtherSide of Saidrelief valvetothespacewithin 
Saiddraft tube. 
2,An8ir-atomizing burner,as claimedinclaim 

1,having means aCCessible from outside said 
draft tube for adjusting the pressure of both 
ValveSpringsthe oneindependently oftheother, 

HARRY F,TAPP? 
RICHARD M.C?C??AN?. 
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