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3 Claims.
" This invention relates to combustion apparatus
and particularly those using fluid fuel, as oil. Its
object is to provide an apparatus of this type
whicli may be épérated thh a8 very conhsidérable
economy of fuel. In caxrylng out the invention F
have provided g nével dev1ce or structure, heérein
tertied & burner, which may éxist as a unit and
be readily assembléd with an existing furhace. In
practical applicatiohs of my invention T have
found that the lining of the combustion chamber
of a furnace with refractory matérial for stormg
the heéat may be om1tted sincé the heated prod-

ucts of combustion a¥eé so dirécted through the

¢ombustion chamber as to undergo delayed travel
in close contact with the walls of the chambeér; or

50’ as to dvold considergble quantltles of them'

passing to the flug before their heat can be use=
fully availed of.
In the drawings:

Pig. 1 is a front élévation and Fig. 2 4 side ele<
vation; partly in section; of oné form of the

burner; ) : o
Fig. 3 is a fragmentary longitudinal section

thereof, the fuel discharge means appeanng in-

elevation;
Fig. 4 is o section on line 4—4, Fig. 3;-
Pig. 5 is g front elevation of the burner, illus-

trating- by arrows the general directions of fluid-

discharge;

Fig. 6 shows a furnace dlagrammatlcally in side
elevation and partly broken away and embodying
the invention;

Fig. 7 shows the fuel nozzle partly in longitudi-
nal section and partly in elevation; gnd

Pigs. 8, 9 and 10 respectively show the nozzle
plug. in® front elevation, transverse section and
side elevation, Fig. 10 being fragmentary.

Let @ be any furnace structure including a pref-
erably cylindrical combustion chamber b having
a stack or flue ¢ at its discharge end for waste
products of combustion and a space d adjacent,
as here surrounding, the combustion chamber and
to contain the fluid, as water, steam or air to be
heated, How said space is formed, whether as
here as.a single space or as tubes, is of course not
material. At the intake of the combustion cham-
ber, otherwise open, there is a wall | obstructing
fluid flow to the chamber from the atmosphere
and here formed circular to conform to the cylin-
drical form of the chamber, in which it is fitted.
This wall has numerous air passages 2 each of rel.
atively little area and all formed to discharge air
to the combustion chamber in streams biased in
a common rotative direction around the axis of
said intake, or here all biased anti-clockwise. In
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thls example thlS is accomphshed by formmg said;

as 3a, appears in cr055-sect10n in obhque relatlon
to the plane of the wa;l and_ an such wall por-

3 S'
ex1sting in the' wall portxons 3a substantlally per-

péndictlr to the respéctive planes of the lattér,
What amounts to axial tubula ‘extensmh of
said wall  is présent at 4; close at its rér or

atmosphere end, as at 4a This serves, as Wlll
Ex-
t‘i 1

appear, to support the fuel sUpply means
cept for the passages thé intike of thé comb
chamber is ‘Séaled off fromr thé atmo here’ s0
0 prevent flow of dir into the chambeér vig its in<
take sueh gs would intérfére with the' conditions
to' b maintained thergin, .

Thé fuel supply mesns, or means to pass ﬂuld
fuel through said wall héré comprises 4 pipe 5
supportéd gt 4a and'a’ difcharge nozzle 6 substan-
tially’ coax1al with the intdke of chamber b and
whicli tay bé of well-kKnown fype; thus 1is the'
nozzle proper having 4 bore la generally éylindris
cal but conical at its front end and hivihg at thé
apex of its conical’ portlon the nozzle outlet § of
littls" dlameter 9'i§ @ plug formed generally cylin-
dricdl and: of 1685 d1ameter tha the cylmd cal
part of bore Ta and having dn enlarged threaded’
bushing 8a screwed into the bore arrd at thé' end
thereot- adjacent said’ outlet o stem' 95 formed_
frustgcéonicdl’ to fit' the conidhl portiod of said
bore; By & s16t° 9c: i the blshing the flgl may'
entér the nozzle Broper; and by slits'8d formed in
th& ¢ohical pajt of the stbm ini tdngent relatlon to
41’ imaginary eylinder deseribed about the plig
axis the fuel attains the outlet. The fuel dis-
charge, as viewed laterally, is in the form of a
quite obtuse cone of finely divided particles hav-
ing its apex at the outlet.

Assume air under pressure exists back of or at
the atmosphere side of wall { and that fluid fuel,
as oil, is delivered by the nozzle. The air pass-
ing through the passages 2 enters the combustion
chamber in a multitude of streams as per the
solid arrows z, viewing said waill from the front,
or as in Fig. 5, so that a helical or more or less
elongated vortex of air is established in said
chamber. The fuel discharged by the nozzle is
delivered as per the dotted arrows x’ and so sub-
stantially radially and in paths through such
multitude of streams and hence in a direction -
through the initial portion of the air-vortex. (Of
course, viewed alterally, as in Fig. 6, both the:
fuel and air are directed somewhat forward and




o wall.

o

angularly‘to the -general plane of the wall):

Therefore, assuming, of course, that the fuel .is
impelled at such force as-to penetrate the air
vortex, a good mixing of the air and particles of
fuel will be effected, such being promoted due to
the vortical motion. of the air. In practice, ig-
niting being effected (however accomplished is not
here material) the flame produced is found con-
sistently to exist as g layer at y in Fig. 6, imme-
diately adjacent the combustion-chamber side of
said wall and covering the same throughout sub-
stantailly its whole area; in short, the maximum

state of combustion is confined to and substan--

tially fills a relatively narrow zone of and within
the combustion chamber immediately adjoining
said wall.
a condition -of relatively reduced pressure adja-
cent the wall at -its combustion-chamber side
‘and existing around each of the passages, it be-
ing known that when a jet of liquid or gas passes

through air it carries the surrounding air along

“with it, setting up rarefaction or an aspirating
state around the jet, the aggregate aspirating ac-

tion of the jets from the passages in the present.
case.being sufficient to deflect the particles of fuel

from their otherwise straight paths from said
Of course, to prevent the forming of car-
bon deposit on wall | the fuel is preferably not

directed against said wall by nozzle 6 whose outlet :
:30

8 discharges preferably as explained, viewing such
discharge- laterally, and-is positioned adjacent
to the plane of said wall.

At any rate, the whirling of the air not only
pbromotes good mixing of the fuel and air but has
* this advantage, that it continues appreciably be-

yond the said zone toward the flue, more or less,

according to the air pressure back of wall I, so
that the hot products of combustion travel heh-
. cally in close proximity to the surrounding wall
of the combustion chamber so as thereby more
or less directly to heat the content of space d.
Thereby it is unnecessary to line the combustion
chamber with any heat-absorbing refractory ma-
terial, as in the case of the common type of oil
‘ burner where the flame, of less diameter than
said chamber, is directed more or less axially
| through the latter and toward the flue and a
. refractory lining is necessary to store the heat, a

. considerable quantity ofthe heat escaping un--

: availed of at the flue,

Usually, of course, air under pressure is to ex-
ist.at the back of wall f, as by resort to any type
of air pump fan or equivalent. (not here shown).
. For this purpose said wall forms with another
- wall 10 back of it and an annular wall {1 con-
- necting them and coaxial with wall | a pressure

Apparently this is to be attributed to.
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chamber 12, The air should preferably - be
whirled -in this chamber in the rotary direction
of -the air-vortex existing in the combustion
chamber, wherefore the air pipe 13 for the cham-
ber is here disposed tangentially thereto and so

‘as to direct the air thereinto in the same direc-

tion as the direction of rotation of said vortex,
or here counter-clockwise, )

In some instances the combustion chamber, as
b, Fig, 6, may be of such appreciably greater
cross-sectional area than the wall 1 (and it ‘may
even be also angular in cross-section) that the
whirling or vortical action of the air, initiated
at said wall, will fail to continue throughout an
appreciable lengthwise extent of such chamber
proper. Hence I have found. it quite advanta-
geous in such cases to extend into the combus-
tion chamber from said wall a substantially an-
nular bafile 15 substantially concentric with the
fuel discharge means 5—6 and of a diameter to
surround, preferably closely, all the air-passages
in wall 1. The bafile is preferably perforated, as
at 16, to permit air to escape through it, without
which expedient it will soon be destructively-in-
fluenced by the heat if it is of metal; the perfo-
rations also permit such fuel as might collect in
the.space {1 around the bafile and form a “gas
pocket” to undergo consumption.

Having thus fully descnbed my invention, what
I claim is: ‘

1. In combination, structure including a com-
bustion chamber having an‘intake and a discharge
end and having its combustion chamber of great-
er cross-sectional area. than the intake, said
structure also including a wall obstructing air
flow from the atmosphere t0 the chamber via the
intake and said wall having dispersed throughout
the whole area of the intake numerous-forami-
na forming air-passages all formed to discharge
air to said chamber in a multitude of streams bi- .
ased in g common rotative direction around the
substantially central axis of said intake, means,
substantially coaxial with said intake, to. dis-
charge fluid fuel into said chamber in directions
generally radiating from said axis and through
said multitude of streams, and a substantially
annular bafile at the combustion-chamber side of
said wall and substantially coaxial wtih the in-
take and surrounding substantially all of said pas-
sages.

2. The combination set forth in claim 1 char-
acterized by said baffie enclesing an area approxl-
mating that of the intake.

3. The combination set forth in clalm 1 char-
acterized by said bafile being perforated. :
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