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ABSTRACT OF THE DiSCLOSURE

A liquid fuel atomizer having a stagnant space ‘be-
tween the adjoining boundaries of the liquid. fuel and
atomizing steam passages. The stagnant space acts to
inhibit the transmission of heat from the atomizing steam
to the liquid fuel thereby preventing the vaporization of
a volatile fuel whose boiling point is below the tempera-
ture of the atomizing steam. Vaporization of the fuel
would cause fluctuations of fuel pressure within the atom-
izer passage and result in unstable burner operation.

This invention relates: generaily to liquid fuel burners,
and more particularly to an improved liquid fuel atomizer
of the type in which the liquid fuel is mixed with an
elastic atomizing fluid at the discharge head of the atom-
izer and is discharged therefrom as an atomized spray
of fuel droplets.

Fluid assist atomizers have been successfully used for
some time. For example, United Kingdom patent speci-
fication No. 579,591 discloses a'liquid fuel burner in-
cluding an atomizer which comprises a barrel at the end
of which is provided a sprayer plate. The sprayer plate
bhas an imperforate central part and is formed with chan-
nels of circular cross-section diverging from an inmer
space adapted to be fed with elastic fluid and direcied
with their longitudinal axes lying on and spaced around a
frustrum of a cone, and other channels also of circular
cross-section respectively making junctures with the first
channels at locations remote from the outlets thereof
and extending from an outer space adapted to be fed
with liquid fuel. The atomizer barrel is formed with a
pair of co-axial tubular members forming a central pas-
sage for the supply of elastic fluid to the inner space’ of
the sprayer plate and an outer concentric passage for
the supply of liquid fuel to the outer space of the sprayer
plate. The fuel channels converge from the outer space
towards the longitudinal axis of the atomizer and meet
the elastic fluid channels at an acute angle.

When a volatile fuel, such as naphtha or petroleum
spirit, is supplied to the outer concentric passage of such
an atomizer and steam is supplied to the central passage
at a temperature greater than the initial boiling point of
the volatile fuel, vaporization of the fuel may occur and
thereby cause unstable operation due to fluctuations in
the pressure in the fuel flow passages of the atomizer
caused by the vaporization of fuel therein.

To overcome this problem, according to the present.

invention there is provided in a liquid fuel burner, an
atomizing assembly including an atomizer head and a
barrel formed with longitudinally extending separate pas-
sages arranging to supply streams of elastic atomizing
fluid and liquid fuel to the atomizer head. To avoid the
above mentioned variations in operation due to vaporiza-
tion of the fuel in the atomizer assembly, means are pro-
vided between the fuel and atomizing fluid flow passages
to inhibit the transmission of heat from the elastic fluid
stream to the liquid fuel stream. Preferably this insulat-
ing means is wall means providing a substantially stag-
nant space between the adjoining boundaries of the fuel
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and atomizing fluid passages. Where the fuel and atom-
izing passages are defined by concentric tubes, the stag-
nant space is preferably defined by a tubular sleeve
adjacent the inner tube of the barrel and preferably sealed
thereto at least ‘at one end.

The various features of novelty which characterize
the invention are pointed out with particularity in the
claims annexed to and forming a part of this specifica-
tion. For a better understanding of the invention, its op-
erating advaniages and specific objects attained by its
use, reference should be had to the accompanying draw-
ings and descriptive matter in which there is illustrated
and described a preferred embodiment of the invention.

In the drawings:

F1G. 1 is a sectional side view of a liquid fuel burner
according to the present invention;

FIG. 2 is an enlarged sectional elevation of the atom-
izer assembly of the present invention;

FIG. 3 is a sectional side view of modified portions of
the atomizer assembly shown in FIG. 2; and

FIG. 4 is a sectional side view of portions of the ator-
izer assembly of FIG. 2 showing further modification
thereof.

Referring to FIG. 1 of the drawings, the oil burner
1 is arranged to fire through a port 2 in a furnace wall 3.
The oil burner includes an oil atomizing assembly having
a sprayer head 4 at its distal end, which end is encir-
cled by a swirler or impeller 5 positioned in the throat of
the burner port. A windbox 7, to which superatmos-
pheric air is supplied, is defined between the furnace wall
3 and the windbox wall 21. Disposed within the windbox
7 is an air register 6 for controlling the admission of
combustion air to the burner port 2 from the windbox
7. The air register 6 includes a fixed cylindrical barrel
8 having within it a guide 9 which converges frusto-coni-
cally toward the burner port. A cylindrical sleeve 10 is
axially slidably mounted over the outside of the barrel 8
so that the air flow from the windbox to the burner port 2
can be controlled.

The swirler 5 is carried by a tubular distance piece 12
which extends forwardly through the windbox wall 11
and is supported thereby in a suitable supporting hub 13.
The outer or rearward end of the distance tube is thread-
ably secured to a coupling 14 to which it is locked by a
locking member 15.

Referring now to FIG. 2, the spraying or atomizer head
4 of the atomizer assembly is supplied with oil and steam
through a tubular atomizer barrel assembly 21 which lies
concentrically within and extends rearwardly beyond the
end of the' distance piece 12. The barrel assembly 21 in-
cludes an outer tube 22 connected at its rearward end to
an outer terminal member 23, which lies slidably within
an atomizer body portion 24 secured by a coupling yoke
25 to the coupling 14. The atomizing head 4 includes a
sprayer plate 26 which has an imperforate central part
and which is formed with channels or orifices 27 of cir-
cular cross-section diverging from an inner space 28 and
directed with their longitudinal axes lying on and spaced
around the frustrum of a cone. Other channels or orifices
29, also of circular cross-section are provided in the spray-
er plate 25 and intersect with the channels 27. The spray-
er plate 26 is secured by means of a cap nut 39 to a for-
ward terminal member 31 welded to the barrel outer tube
22. An inner tube 33, co-axially arranged within the out-
er tube 22, is connected by welding at its forward end
with a terminal member 22, which member is threadably
engaged with the tubular end portion 35 of the sprayer
plate 26, The orifices 29 in the sprayer plate 26 converge
from and communicate at their inlet ends with an annular
space 34 formed between the outer tube 22 and its ter-
minal member 31 and the inner tube 33 and its terminal
member 32.
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The rearward end of the inner tube 33 is welded to a
socket member 41 positioned within the atomizer body
portion 24. The rearwardmost end of the socket member
41 is formed with a threaded connection which screws
into a bore 42 in the outer wall of the body portion 24.

A tubular sleeve 43 is positioned substantially con-
centrically within the inner tube 33 with a radial clear-
ance of approximately %42 of an inch so as to form an
annular insulating space 36. The sleeve 43 extends
throughout the length of the inner tube 33 and its for-
ward terminal member 32. At its rearward end, the sleeve
43 is spaced from the inner tube 33 by a spacing ring 44
positioned in a recess 45 formed in the inner tube 33, and
at its forward end, the slceve 43 is spaced from the ter-
minal member 32 by a spacing ring 46 positioned in a
recess 47 formed in the terminal member 32. Between
its ends, the sleeve 43 is spaced from the inner tube 33
by spacing means such as radially outwardly projecting
pins or studs 48 projecting from the sleeve wall at spaced
locations along its length. The sleeve 43 is seal welded at
its rearward end to the spacing ring 45, and the ring 45
is seal welded to the inner tube 33.

The space 49 within the sleeve 43 communicates at its
forwardmost end with the inrer space 28 of the sprayer
plate 26, and at its rearward end with a space 56 formed
in the socket member 51. The space 3¢ communicates
through apertures 51 in the socket member 41 with a
steam passage 52 in the atomizer body portion 24. The
annular space 34 within the barrel outer tube 21 com-
municates through the rearward terminal member 23 with
an oil space 53 in the body portion 24 to which leads an
oil passage 54 in the body portion 24. When the atomizer
body portion 24 is, as shown, secured by the coupling
yoke 25 to the coupling 14, the steam and oil passages 52
and 54 communicate through respective shut-off valves 62
and 61 in the coupling 14 with respective steam and oil
passages 63 and 64 in the coupling 14, which passages re-
spectively receive steam and oil through suitable supply
conduits (not shown) connected with the coupling 14.

In operation, steam flows through the passage 63, the
valve 61, the passage 52, the apertures 51, the space 58
in the socket member 41, the space 49 within the sleeve
43 to the inner space 28 of the sprayer plate 26, whence
it is discharged through the orifices 27. Oil, or liquid fuel,
flows through the passage 64, the valve €1, the passage
54, the oil space 53, and the annular space 34 in the bar-
rel to the orifices 29, which lead the oil into the streams
of steam in the orifices 27. The annular insulating space
36 between the sleeve 43 and the inner tube 33 contains
air and/or steam which may have penetrated thereinto
past the unsealed ring 46. Thus since there is substantial-
ly no fluid flow within the insulating space 36, the sub-
stantially stagnant pocket of gaseous fuel therein serves
to inhibit the transmission of heat between the atomizing
fluid and the volatile liguid fuel so that vaporization of
the fuel on its way to the sprayer plate 26 is substantially
avoided.

In the alternate embodiments of FIGS. 3 and 4, parts
similar to those shown in FIGS. 1 and 2 are provided with
the same reference numerals.

Referring to FIG. 3, a sleeve 143 is disposed coaxial
with an externally of the inner tube 33 with a radial
clearance of approximately 342 of an inch so as to form
the narrow annular space 136, The sleeve 143 is seal
welded to the socket member 41 at the rearward end of
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the atomizer and extends throughout most of the length
of the inner tube 33 to a location short of and adjacent
the terminal member 32. Spacing means 148, in the form
of studs or pins, are welded to the outer surface of the
inner tube 33 at spaced locations along the length thereof
to maiatain the clearance between the sleeve 143 and the
tube 33. In operation, a substantially stagnant pocket of
fluid (fuel in this embodiment) is present in the annular
space 136, and serves to inhibit the transmission of heat
from the steam passing through the inner tube 33 to the
liquid fuel passing through the annular fuel passage 34
enclosed by the outer tube 22.

In another modification, the sleeve 43 (see FIG. 2) may
be seal welded at its rearward end to the ring 44 which
is seal welded to the inner tube 33, and at its forward end
to the ring 46 which is seal welded to the terminal mem-
ber 32. Where both ends of the sleeve 43 are thus sealed
and rigidly connected to the inner tube 33, linear differ-
ential expansion between the inner tube 33 and the sleeve
43 may be accommodated by expansion means such as
the circumferentially extending corrugations 81 as shown
in FIG. 4. The annular space 36 may be filled with air,
or alternatively, small openings (not shown) may be pro-
vided in the sleeve 43 to allow steam to enter the an-
nular space 36. In either event, a pocket of stagnant air
and/or steam in the annular space 3§ serves to inhibit
heat transmission from the steam stream in the sleeve 43
to the fuel stream in the annular space 34 enclosed by
the outer tube 22. :

While in accordance with the provisions of the statutes
there is illustrated and described herein a specific em-
bodiment of the invention, those skilled in the art will
understand that changes may be made in the form of the
invention covered by the claim, and that certain features
of the invention may sometimes be used to advantage
without a corresponding use of the other features.

What is claimed is:

1. A liquid fuel atomizing assembly comprising a tu-
bular barrel, an inner tube disposed substantially concen-
trically within said barrel to form therebetween an an-
nular flow passage, a tubular sleeve member disposed sub-
stantially concentrically within said barrel and spaced
close to said inner tube to form therebetween an annular
space, means for supplying the liguid fuel to be atomized
to said annular flow passage, means for supplying an elas-
tic atomizing fiuid to said sleeve for flow therethrough, an
atomizer head connected in flow receiving relationship
with the distal ends of said barrel and said inner tube and
arranged to mix said atomizing fluid with said liquid fuel
for the atomization thereof, said sleeve being sealingly
connected with said inner tube at both ends thereof to
isolate said space from fluid flow therethrough se as to
inhibit the transmission of heat belween said sleeve and
annular flow passage, and said sleeve is formed with cor-
rugations extending therearound for accommodating dif-
ferential lineal expansion between said inner tube and said
sleeve.
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