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5 CIaims

vis n of an ‘oil burmng apparatus adapted for
co" plete atomxzatlon of the oil with. correspond-
S mg “high eﬂic]ency and lack of soot formation
~in.the, ﬁrebox,,the _provision_ of .an oil. burner
adapted for “use. in:space- heating,: metal .treat-

tthoroughly mixed ‘with'air prlor £6, atomization

‘% secondary air or steam blast is

e thé. firehox for. achlevmg an. ef-

clency s perior to that of, the prior,. art sald

secondary ir and steam blast ‘being directed.at

; angl to the, atom1zed ‘oil stréam.fo- swirl the
letel

1 burning of the oil.’
. C of the. mventlon 1nc1ude the
“pr vision 'fj a un1tary -0l atom12mg apparatus
ng..

1y for increasing. the oil; movement there-
0 produce a.swirling. or, blast of . the burn-

hroughout the ﬁrebox for‘
20

: secondary air or, steam pipe. sssoeiated
therew1th ‘but. mtroduced into ‘the firebox -inde--

,' lnay

) prov1ded w1th a clumney, grate, b01ler, o
charge; or discharge.orifices, etc., but. these ele-
ments; do not form: -any part..of the present in-~

.ventlon xexcept insofar as.they may. be used m
5. comunctmn with the 1nvent10n

LA baffle. plate: 14 also of refractory or sm:ular
matenal is. mounted ab one end.on a portion qt
the ‘wall | ln in close . prox1m1ty ‘to ‘a sleeve 18, .

- this. sleeve extendmg outwardly of the firebox

10

iting, _power plants, industrial: uses, . etc,
“the -0il  may, be pre—heated and ‘is -

wall for a purpose to be descrlbed . The. baffle -
plate may take many convenient fcrms and
shapes but it is preferred that. it is free at its

“end 18- ‘at.. a pomt extending. well past, the axis
. of s, second -outwardly. extending sleeve 20, thev i
5 axes.of hoth sleeves’ mtersectmg ‘the . baffle ap—

proxrmately midway of ‘its height. The baffle is
e d.as shown in, Flg 1, or may be placed at

25

ing oil stream ‘throughout the entire. volume .of -~

o '"_the ﬁrebox, the latter. bemg provrded with means
‘such .as a baffle plate. for. -angylarly: changing

o the 'du'ectmn of ‘flow of the.oil stream.under in- s

e ‘of the secondary air. or.steam blast, the
s la. Iso having. the effect of . relat1vely ccol-
ing. the‘bafﬂe for longer hfethereofc e

A bJect of the mventxon res1des
mechamcal]y s1mphﬁed oil

dmary grades of, iuel oil for any heatmg pur-
.pose,_ this iinit, bemg eas1ly taken apart for re-
,pa or; cleanmg and havmg no..moving : parts
. whic may get out of order... :

"Otheér objects and advantages of th _nventlon '

-will.appear hereinafter.

: ‘mexpenswe to1 manufacture -

an angle.. 'to” substant1a11y correspond with lts
general d1sp051t1on relative to the two. sleeves,
and at top and bottom the baffte.is free of. the
firebox, as shown at 22 in "Fig. 2 to’ provxde sub-
stantlal gas flow, spaces thereinder and over, ..

" Sleeve 20.is adapted to mount ‘an elongated
ho oW - element 24 ‘which. eontains most of the
oil feedmg apparatus End caps 26, 28, or simi-
lar means ‘threaded onto the hollow element 24
mey be ut111zed 1o close the’ element 1o, form a

chamber which is easﬂy opened, and these caps

may alst . be' made to support a smaller elongated
hollow_element: 30 by means of an interior lug
or’ ‘nut 32 on cap ‘28 and & central aperture in
cap’ 26; so that ‘the element 30 ‘may -extend

' axially of the element 24 and exteriorly thereof
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Ref.erence is.to De 'had to the 'accompanymg‘ :

drawmg, in whlch
1:ds 8 ~secti .,v1ew through the appa-
. rafus, arts of the ﬁrebox bemg broken away;
) a'nd :

showing, the. baffle plate.. .

i i1 ,s;,to be understood at the outset that the
-ﬁrebox illustrated in this apphcatlon .may ‘be

" made for, any heatmg use ‘desired, and may be a
domestm spa.ce heater 2 metal furnace, any type
of industrial ‘heater, power plant, or’ ‘the “like.
In. the drawing the. firebox is shown’ as’ simply
-as possible, ‘and for purposes of illustration. it
includes & refractory wall {0 and bottom. 12,
‘there being of course

not shown, closing the chamber The wall or top

a top of -similar material
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2 1s a. sectlonal v1ew thrcuﬂh the ﬁrebox} ‘
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in’a direction away from the sigeve 20. Hollow

element 30 is provided’ with ' ¢losed ends as by
the 1ug’ or nut, 32 ‘and “end closure’ 38, and ad-
jacent the Tatter but exterior of the element 24

" there‘is prov1ded an ofl iniet pipe or the ke 38,

whﬂe ‘element 24 is provided ‘with ‘an air “inlet
28 commumcatlng ‘therewith.  The effect of thé -

) above descmbed construction is to prov1de ‘% con-

tmuous gir -chamber 40" surrouriding an axially

| . d1sposed iriterior ‘oil ¢hamiber #42. ‘The oil’ inilet

pipe may be prov1ded with a convement pump
and control apparatus and the air'inled plpe may
be: prov1ded with a controlled fan' or the like’ to
feed the '0il ‘and air at the quant1t1es and pres-
sures’ desired, but" these feed means and’ ‘con-
trols' form noé ‘part of the present mvention ex~
cept’ ‘ingofa¥-as they ate used-with' the present
apparatus, and therefore they have not been
illustrated.

Element 30 is provided with an oil éscape ‘ori-
flee’ 44 ‘feading into the ait chamber at ‘a: point
spaced longltudmally and” angularly from ' an
orifice 46°in-the element 24 Jeading’ directly- inté
steeve 200 and the’ result is that the oil flows
from pipe 36 into oil chamber 42 whence it is-
sprayed through ‘orifice 44 into the air cham-
ber. In the air chamber, the air will mix with




the oil, separatmg it into globules and turbulat-
ing it therein for a period of time for thorough
mixing, and-then: the-air and. .oil mixture is

atomized. by. orifice 46 and blown:‘into’sleeve 20
where it is ignited. Jewel or other inserts 48
may be used to form the orifices to prevent dis=: -~
tortion of the sizes of the orifices under heat in_
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swirl through the firebox, that No. 6 oil is effi-
ciently burned without the formation of soot or
ash, and:this result depends on the two streams
above stated, the baffle; and the air and oil mix-
ture made possible in the air chamber 40. In
cases where No. 2 oil is to be  used, complete

... combustion without soot is obtained without the

order to provide against unwanted Variations ‘

in flow.

End closure 34, the lug or nut 32 and cap 28 .

are all centrally bored to mount a through pipe
50 which carries steam or hot air or a. mixture
of the two directly centrally through the oil

chamber to preheat the oil as: it. enters: the -oil:

chamber By this co-axial .arrangement of pipes
the preheatlng ‘of thé’ oil ‘is’made very efficient
because the air chamber’ itself acts as an 1nsu1a-
tor and the 011 and air mlxture therem is- also
heated by’ the’ contents of pipe 50, s0 “that the
oil, cannot cool in the ‘air chamber. "The’ source
of the steam or hot air in pipe 50 is 1mmater1al
to the 1nvent10n but may be derlved from the
furnace As shown _pipe ‘50 extends axially
through the | 011 and air chambers and through
cap 28’ untll 1t reaches the v1c1n1ty of” sleeve 16
Where it is turned to enter ‘the same as. by ‘bibe
52 in the d1rect10n shown. A pet cock 54 or the
hke valve is. mterposed between the sleeve and
the p1pe 50,. .and is’ located in pipe’ 52 for the
purpose of shuttmg off and controlhng the steam
or air under certain condltlons to. be descrlbed
The term secondary air in this case .means, the
steam alr or combmatmn in plpe 50 and in
many cases may. be superheated 1n the furnace
1n the bafﬂe plate area, .,

A release pipe 56 for undesired’ steam may be
attached to pipe 52 and a control valve 58. is
located in this pipe also -to close. oﬁ the escape
. thereln of the steam if all of the latter available
is ‘to, be passed into the firebox. Pipe 56, may
be. contmued 1nto the air inlet, p1pe 38 as. shown
to. preheat the air if desired. .. e

When the furnace is. to be started up, the
valve 54 will usually be, closed 50 that no steam;
or secondary air. as dlfferentlated from the. pri-
mary oil ‘mixing air in. chamber. 40, will impinge
the. bafﬂe plate, although the burner is- perfectly
capable of. startmg under any .conditions. - Pirst;
however, it is Important. to heat the bafie and
ﬁrebox bI‘leS and this is: best-done without the
secondary air. in some 1nstallat10ns
case, the steam may be passed entlrely into the
alr mlet pipe 38 to preheat the primary air (and
oil) to as- hlgh a degree as possible. . When the
firebox is heated by the. 1gn1ted oil at A, Fig. 1,
the. .valve 54 may-be opened to dlrect a blast of
steam against the baffle, ‘which. in turn directs

1t agalnst the atom1zed burmng oil, and this

actlon blows the flame. and burning oil out. past
the. end. of the bafile as indicated by the arrows
in. Fig.. o, .swirl under- - force completely
throughout the. firebox and back to and under
and .over the baffle, resulting in complete com-=
bustion of.the .cil.- The .steam also -cools ‘the
baffle and prevents it from ‘burning, as of course
it becomes extremely hot from the dlrect blast: of
burmng oil.: . .

It has been. found that the combmatmn of the
two . streams; burning oil from sleeve. 20 .and
“secondary air . from sleeve .16 together produce
such a-complete combustion.- when united to

10

use of the steam, so that the present invention

-provides an extremely efficient burner for wide

differences in oil. .
The furnace:is brought up to heat in a frac-

. tlon of the time necessary heretofore, and a great
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saving in the amount of oil used is effected by
reason: of the complete combustion. Further-
more. metals can be melted directly in the fire-
box without oxidization, and a ‘smaller furnace
or power plant may be used for obtalmng the
same heat as in larger prior 1nstallat1ons Also,
the secondary air; or steam not only swirls and
turbulates ‘the atomized oil stream but. further
breaks it down by force of the pressure, and
expands the gases, for more complete combus-
tion.

Having thus descrlbed my 1nvent10n and the
advantages thereof I do not wish to be limited
to the detalls herein dlsclosed otherwise than as
set forth in the _claims, but what I claim is: |

1.'In, comblnatlon with' a furnace an oil bur-
ner compr1smg a central plpe, means formmg an
oil chamber, a portlon of the length of said pipe
being. surrounded by said means, an air cham-
ber surrounding said oil chamber a wall of the
o11 chamber being provided.with an orifice for
admission of oil into the air chamber, a wall of
the air chamber being prov1ded with an. orifice
in ‘' communication w1th the furnace said pipe
entermg said furnace closely adJacent to said
air chamber orifice but spaced therefrom said
pipe being adapted to conduct steam through
the oil chamber 1nto said. furnace in ‘the region
of the oil and air mixture issuing into the fur-

"nace through the last" named orifice to mix

therew1th in a single stream.

2. An oil burner’ compnsmg a. steam pipe, an
oil. chamber surroundmg ‘a port1on of said pipe,
an air’ chamber surroundmg a.portion of the
oil chamber; said steam bipe being completely
blocked off from said chambers, a furnace, said
air chamber havmg commumcatmn with said
furnace a’wall between the oil and air chambers
prov1ded w1th an onﬁce said steam bipe enter-
ing said- furnace at a point closely spaced from
the point of commumcatron between the air
chamber and the’ furnace and means in the fur-
nace located in a p051t1on to be effective to cause
the steam and oil and air mlxture to. merge into
a’ single stream.

3."An oil burner as rec1ted 1n clalm 1 includ-

" ing means providing for | escape. of the. -pipe con-

tents prior to entry into the furnace

4. An’ 0il burnér as reclted in c1a1m 1 includ-
ing an add1t10nal pipe leading from said first
named pipe just before its entry into the furnace,
said ‘additional pipe being mounted in coopera-
tion with said air chamber . to heat the same.

5. An oil burner as reCIted in claim 2 wherein
said last named means comprises a baffie on
which the steam and oil and air mixture enter-
ing the furnace 1mp1nge to merge to form a single
stream.
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