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GUSTAVE BLUEMEL, OF TOLEDO. 0HIO, ASSIGNOR TO FERGUSON FURNACE COMPANY,
OF TOTEDO, 0HIO, A CORPORATION OF DELAWARE,

Ts aﬁ 10 bom it may concern:

Be it known that I, Gusrtave BruemeEr,
a citizen of the Umted States, residing at
Toledo, in the county of Lucas and State of
Ohio, have’ mvented certain new and useful
Impr ovements in Burners, of which the fol-
Jowing is a specxﬁcatlon

This invention relates to improvements in
furnaces of thé class in which crude petro-
leum or fuel oil is nsed for fuel and its ob-
ject is to plomote the eﬁimency of these fur-
naces by accelerating and per fecting the com-
bustion of the fuel. This result is produeed
by breaking the oil up into extreme1v fine

globules or pzutlcles and thoroughly inc or-
poratlna them with a'sufficient qtnntltv of air
to mkae an extremely rapid burning mixture.

The breaking up or atomizing of the fuel
oil is prefer ably accomphshed bV subjecting
the oil to a plurality of air blasts erected
ar osswise to the movement of the oil and act-
il upon it successively.

The particular embodiment of the inven-
tion disclosed in this apphcatlon includes a
burner provided with a series of air passages
arranged at-angles'to each other and adapted
to divect successive blasts of air against ojl
supphed throuw}l a_suitable nozzle. The
first air passage is arranged substantially at
right angles to the openings in the nozzle;
the second passage is arranged eubqtantlally
at right angles to the first, “and the third is
substantlallv at 45° to the first and the
second. .

In' the drawings I have 1llustrated a- ee-
lected embodiment of the invention. and in
which—

Fig. 1 is a sectional view through a fur-
nace eqmpped with a burner made aceord-
ing to the 1nvent10n and

Flg 21isa s1m11ar section enlarged to bet-

ter show the details of the burner
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. chamber 12 which communlcates at, 13 with
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Referring to these drawmos 10’ indicates
a furnace having a primary combustion
chamber 11 and 4 secondary combustion

a_stitable heating ohamber or other com-
partmeént. Compreesed alr is supphed to the
furnace from any suitable source through a
pipe 14 which is connected with a tube 15
divided at 16 to form the primary air blast
17 and the secondary air blast 18. The vri-
mary air blast communicates with a tubular
casing 19 which opens into, the primary com-
bustion chamber at the bottom and a sec-
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ondalv ait blast communicates with the pas-
sage 20 leading into the secondary combus-
t1011 chamber at the end opposite the ont-
let 13.

Fuel oil is eupphed to the bmner throngh
a pipe 21 which is controlled by a valve: 9.
The valve is connected by a suitable fitting
23 with the upright stem 24 which is emtcﬂﬂv
supported in the. plug 25 screwed nto the
tubular catch pocket 26 at .the bottom of the
burnet.
oil to be drawn oﬂ' after. the valve 22 has
been closed., Oil is supplied nnder snitable
pressure as by a pump-.and as it escapes from
the nozzlé 30 carried by the stem it is taken
up by the _primary air blast, atomized and
carried into the primary (‘ombu‘stlon .Jham

hér,

Ex ewmente have shown tha( the ﬁnet :

the o0il -can , be broken. up or atomized the

60

65

- Pet cocks 27 and 28 permit excess -
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qlucker and more perfect will be the result-

ant combustion, and thle is particular IV true
when the ble‘tklnﬂ' up or atomiging-is ac-

cémplished by air which theréby becomes =

thoroughly mixed. and incorporated with
the ﬁnelv divided oil. Considerable dif-
ficilty is met, however, .
break up a compmratnelv large amount of
oil with a single application of air or with-
in a short tlme
the initial air blast mto three sections or
small blasts almnged s0 as.to successively
stuke the oil as it pwsses from - the nozzle
30 to the chamber 11, In doing this T take
ddvantawe of the fact that drops or globules

of any Jliquid moving through. space become

I therefore prefer to.divide

80

in attempting to -
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elongated in the le‘G(‘thIl of their movement,

and therefore present a,relatively large. sur-

face and an easﬂx, broken section to an air
blast moving transversely to ‘the path of
movement. :

The particular constructlon here 111ust1 at-
ed for accomphshmw this result is. shown
enlarged in Fig.. 2. The casing 19 has a
c;ubetantlallv cyhndmeal bore. 31 extending
to within a short distance of its upper end
where an internal shoulder 32 is provided,
from the inner edoe of which depends a tube
83:. The opening in the tube 33 is substan-
tially cylindrical and communicates at its up-
per end . with the preferable conical dis-
charge 34. The annular space 35 between
the fube 33 and the inner wall of the ‘casing
19 is connected with the bore of the tnube 33
by a plurality of passages 36 arranged to
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direct air passing thevethrough substantially
at right angles to the axis of the tube. It
15 also con‘nocte& with the discharge 34 by

a plurality of passages 37 cub ﬂumwh Lhe
shoulder 32 and ar: aﬂged sx,t_bsa,antml) ab
150 to the axig of the tube. The oil escaves
from the nozzle 30 through a plurality of
ports 38 m the form of streams 39 moving
wquL‘mtlally horizontally or at right angles
to the axis of the tube 32. That portion of
the primary air blast passing through the
tube is therefore moving at right angles to
these streams and in consequence breaks
them up into dropo or globules which are
driven through the tube “at high speed and
elongated substantially as indicated at 40.
When these elongated globules reach points
opposite the passages 36 the second section

" the primary air blasts strikes them at
right angles to their longest axis breaking
them into smaller globules which are driven
along lines corresponding to the. resultant
of the first and second air blast and illus-
trated by the line 41 in Fig. 2. These
globules are also elongated in the direction
of their travel and when thoy reach points
opposite to the passages 37 the third sec-
tion of the primary air blasts strilkes them
transversely to their length and breaks them
into very fine particles or atoms which pass
into the primary combustion chamber along
lines substantially paralle]l to the axis of
the tube 83. The result of this successive
hreaking up by air blasts is a mixture of
thoroughly and completely atomized or
nebulized o¢il and air which burns very
quickly and thoroughly.

The passages 36 and 37 may be in any
suitable number but I prefer to make them
correspond as closelv as passible to com-
plete circles. The opening in the fube 33
and the passages 36 and 37 mav he
at a variety of angles but T pr
shown becanse 1t gives a sufficient number
of successive blasts divected at right angles
to the movement of the oil so that it is re
peatedly broken up and divided until it en-
ters the primary combustion chamber in the
form of a mist mixed with air.

The particles of oil in thig mixture are so
very minute and are so intimatelv mixad
with air that they will burn with ereatf ra-
pidity and be completely constimed.

T am aware that changes mav he made in
the form. construction and arrangement of
the invention. as set forth in the selected
embodiment herein. without departing from
the scope or sacrificing any of its material
advantages, and I therefore preserve the
right to make all such changes as fairly fall
within the scope of the following claims.

T claim

1. Tn a burner, the combination of a tubu-
lar caging having a shoulder at one end, a
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tubular flange depending from said shoul-
der and having a longitudinal passage
therethrough terminating in a flame orifice,
trangverse passages connecting the interior
ol said tubular flange with the interior of
said casing, and otner passages connecting
the interior of said casing with the exterior
adjacent to the end of said longitudinal
passage and an oil nozzle located within
id ‘tubnlar flange and having a plurality
of ports opening traﬂsversely to the axis of
the casing.

2. In a burner, the combination of a tubu-
lar casing having an annular shoulder
one nd a tubular flange projecting in-
wardly from the shonlder the outer end of
the tubular member terminating in a flame
orifice, = fransverse passages extending
mm'mh the tubular flange adjacent the
@h(,ulrler diagonal passages connecting the
interior of the casing with the flame onﬁce,
a: nozzle disposed in the inmer end of the
tubular mnoe and spaced from the inner
surface ’rhewof the nozzle having a plural-
ity of ports opening transversely to ’rhe axis
of the tubular flange, and means for sup-
plyving air under pressure to the casing.

3. In a burner, the combination of a tubu-
lar casing having an annular shoulder at
one end. a tubular flange projecting in-
wardly from the shoulder, the outer end of
the tubular member terminating in a flar-
ing flame orifice. transverse passages ex-
(ondmv through the tubular flange, diag-
enal passages connecting the interior of the
casing with the flaring flame orifice, a noz-
zle disposed ip the I inner end of the tubular
flange and spaced from the inner surface
'hereo,a, the nozzle having a p]urahtv of
ports opening transversely "to the axis of the
tubular flange, and means for supplyving air
nnder pressure to the casing.

4. The combination with a combustion

chamber. of a burner comprising a tubular
ing having an annular shoulder at one
end, 5 tubular flange projecting inwardly
from the shoulder. the outer end of the
tubular member terminating in a flame ori-
fice in the combustion chamber, transverse
passages extending through the tubular
ﬂ“mse adjacent the shoulder, diagonal pas-
sages connecting the interior of the casing
with the fame ouﬁce~ a nozzle disposed in
the mner end of the tubular flange and
spaced from the inner surface thereof the
nozzle having a plurality of ports opening
transversely to the axis of the tubular
flange, and means for supplying air under
pressure to the Casmg, together with a byv-
pass communicating Wlth said last men-
tioned means for supplying air under pres-
sure to the corbustion chamber at a 1 point
remote from the flame orifice.
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