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6 Claims.

: 1 :
_'This invention relates- to liquid fuel burners
and more particularly to new and useful improve-
ments in nozzle pipe assemblies for use in gun

type burners.
In gun type oil burners, the liquid fuel is usual-

. 1y atomized by being pumped through a relatively
fine opening or openings in a fuel nozzle and .

combustion air is delivered by an air tube around
the outside of the fuel spray which issues from
‘the nozzle.: The nozzle and the surrounding air
tube are directed into a combustion chamber in
which. combustion of the atomized fuel takes
place. Suitable vanes may be provided in the
nose or forward end of the air tube to whirl or
agitate the flow of combustion air in order to as-
sure proper mixing of the air with the fuel spray
and in order to assist in controlling the shape
of the combustion flame. Various adjustments
of the fuel nozzle and its relation to the air tube
are often necessary to provide for efficient com-
bustion at. the desired rate of fuel feed.

It is an object of this invention to provide an
improved nozzle pipe assembly for' liguid fuel
burners -which may be adjusted as a unit before
insertion into an air tube and which will be firm-
1y supported in proper alighment within the air
tube when inserted therein. 4

It is another object of this invention to pro-
vide a nozzle pipe assembly including a fuel pipe,
a fuel nozzle; a fuel igniter, and a flame stabilizer
connected together to form a rigid single unit for
insertion in or removal from the air or blast tube
of a liquid fuel burner. ;

It is another object of this invention to provide
an improved nozzle pipe assembly having a novel
flame stabilizer carried thereby for controlling

the shape and burning efficiency of the combus-

tion flame.

It 'is still another object of this invention to
provide a nozzle pipe assembly including a novel
flame stabilizer which prevents the fuel nozzle
from becoming overheated thereby preventing
the cracking of liquid fuels therein and prevent-
ing clogging of the nozzle passages.

It is a still further object of this invention to
provide a novel nozzle pipe assembly including a
flame stabilizer which when inserted in an air or
blast tube will position the fuel nozzle and stabi-

- lizer in correct alignment in said tube.

Another object of this invention is the pro-
vision of a nozzle pipe assembly supporting a
flame stabilizer so that adjustment of the nozzle
in an air tube also positions the flame stabilizer
in correct relation to the nozzle and air tube.

Still other objects and advantages of this in-
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vention will be readily apparent to those skilled
in the art from the following description of the
embodiment of the invention illustrated in the:
accompanying drawings wherein:

Figure 1 is an elevational view, partly in sec~
tion, of a nozzle pipe assembly positioned in the
air or blast tube of a liquid fuel burner.

Figure 2 is a sectional view of the outer end of
the assembly taken on line 2—2 of Figure 1.

Figure 3 is an enlarged vertical sectional view
of the flame stabilizer removed from the forward
end of the nozzle pipe assembly and taken on line
8—3 of Figure 4.

Figure 4 is an enlarged sectional view, partly
cut away, taken on line 4—4& of Figure 1, and
showing the flame stabilizer posmoned centrally
of the tip of the air tube.

Figure 5 is an enlarged elevation view, partly
in section, of the assembly supporting member
taken on line 5—58 of Figure 1.

Referring particularly to Figure 1 of the draw-
ings, the air or blast tube of a liquid fuel burner
is indicated by the numeral 1. The air tube {1
may be connected to the air conduit 12, leading
from a conventional air blower (not shown), by a
connecting flange {3. The forward end of the
air tube 1 is provided with a tapering tip {4
which may be a casting with inwardly extend-
ing vanes 15. The vanes 15 may be inclined or
canted with respect to the axis of the air tube {1
to cause the air blast from tip 14 to have a whirl-
ing motion. The air tube {{ may be supported
in a suitable opening in a furnace wall with the
air tube tip 14 directed into a combustlon cham-
ber.

The nozzle pipe assembly includes a nozzle as-
sembly 16 secured on the forward end of the fuel
supply conduit 1%, the conduit passing through
a ceniral opening 26 in the assembly supporting
member 18. The fuel conduit i7 extends outward
from the center of the air conduit 12 to a supply
coupling 20 carried by a plate {3 and adapted
to be connected to a source of liquid fuel under
pump pressure. The coupling 28 may extend
through a longitudinal slot in the air conduit 12
which permits the fitting 20, the fuel conduit {1
and the fuel nozzle 16 to be adjusted longitudi-
nally in the air conduit and tube for control of
the combustion flame. A knockout opening 2t
may be provided in plate 19 to receive an elec~
trical plug for use with electronic combustion
controls. The fuel nozzle assembly 16 may be of
conventional construction including a nozzle
holder and g nozzle tip designed to project fuel

~oil in finely-divided or atomized form,
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The nozzle pipe supporting member 18 may be
a casting of aluminum or other metal of the gen-
eral shape illustrated in Figure 5. The outer pe-
riphery of member (8 is provided with projecting
lugs 25 which engage the inner surface of air tube
f1. Three lugs 25 are provided as shown to per~
mit the member 18 and the fuel conduit and noz-
zle assembly 1o be freely inserted into and ad-
justed longitudinally within the- air tube (1.
Member I8 has a central opening 26 for the fuel
conduit {7, one or two radial set screws being
used to secure the member {8 to the canduit 17.
The member {8 is also provided with spaced open-
ings-21 to receive insulating tubes 26, which lat-

10 to the support member (8.

4

to impart a whirling motion to that portion of

the air which flows through said passages.
Proper adjustment of the nozzle pipe assembly

is facilitated by the fact that the fuel supply

5 conduit 17, support 18, nozzle 18, and stabilizer

35 may be removed as a unit from the air tube
i{. The nozzle {6 may be then easily cleaned,
adjusted or replaced and may be properly po-
sitioned on the supply conduit with respect
The ignition gap
30 may also be properly set. The stabilizer 35
may be adjusted with respect to the nozzle 16
by means .of the lock nuts 38 on the supporting
studs 38. The stabilizer 35 may be supported

ter support electrical leads 28 for the ignition 15 with its -outwardly tapering surface 39 facing

spark gap 26 of conventional form. Radial set
screws may be provided to engage bushings which
secure the insulators 28 to member 8. An aper~
ture 3! may be provided .in member {8 to admit
a limited amount of air from the air conduit 12
to flow adjacent to the nozzle 16 and the spark
_gap 380. However, mosi of the combustion air
-flows through the annular space between the pe-
riphery of member i8 and the wall of the air tube
A1

An annular flame stabilizer 85 is rigidly sup-
‘ported from the member (8 hy three fhreaded
.studs 36.. The studs 386 are threaded to tapped
- openings in the stabilizer ‘38 and are:adjustably
:secured in-openings 37 of ‘membher 18 by means
.of lJock nuts 38. The outer periphery of stabilizer
.35 is'preferably of cylindrical shape to be received
. between the longitudinal inner edges of the vanes
i 15-of tip 14. The inner perivhery of stabilizer 35

the fuel nozzle 5 for certain types of nozzles,
fuel, and rates of fuel consumption. The ad-
justed -assembly may then be inserted as a unit
in the air tube 1 so that the outer periphery

20 of stabilizer 3% rests on the inner edges of the

vanes (3 .of the air tip 14. The assembly may
be adjusted longitudinally with respect to the
air tip {4 by means of the sliding plate 19 in
order -that the relation of the stabilizer 35 to

25 the air tip 14 will be such as to provide.a com-

bustion flame of the desired shape. The auto-
magtic centering of the stabilizer 35 within the
air tip 14 assures that the fuel nozzle IG will

30 'Ihe construc‘mon descrloed is . e“fectwe for the

quiet burning of conventional fuel oils and fuel
oils produced by catalytic cracking processes
with high efficiency. -Burner efficiency .is pro-
moted by the mixing of air and fuel at-the proper

' iIs ‘preferably ‘of cutwardly flaring shape having 35 places in the burner combustion head. The con-

- a frusto-conical inner surface.39, as shown in Fig-
.ure 3. The stabilizer 35 is provided with three
“tapped openings #8 to .receive the supporting
;studs 38. The stabilizer ring 35 is also provided
with g plurality of passageways 41 extending
cifrom the rear face of the ring to.the conical for-
~ward face 89 to.permit air fiow threugh the ring.
‘The passageways &{ may be drilled at an angle
“to ‘the central axis-of the stabilizer in order to
.give the -air passing therethrough a whirling
_motion.

During -operation of the burner consiruction
described above, the stabilizer 85 is effective to
shield the nozzle (6 from the heat of the com-
bustion flame. By maintaining the temperature
of the nozzle (6 below oil cracking temperatures,
the formation of carbon deposits within the
nozzle and  the clogging of the nozzle -passages
are prevented. Keeping the nozze temperature
low also avoids undue expansion of the nozzle
parts and hence assures -a uniform fuel -spray.
Overheating of fuel nozzles has been a problem
particularly with small firing rate burners-:and
especially during shut down periods. The pres-
ent construction provides for the fiow eof air-at-
high velocity over the ouiside and through the
inside of the stabilizer 85, and thus tends to keep
the stabilizer at relatively low: temperatures. If
the nozzle {§ has any tendency to become -warmer
than the stabilizer 38, the nozzle will radiate-its-
heat to the stabilizer and the-heat may be car-
ried away by the air flow over and through the
stabilizer. ‘The passages &1 in the stabilizer 85
provide for a constant film of gir over the-inner
surface -39 of the stabilizer to prevent the build--
ing up of any carbon formations on the stabilizer.
The air flow through the passages 41 also serves
to cool the stabilizer- more €ffectively. ‘The pas-
sages-41-may be :drilled -at-an-angle as-shown
Jnstead of paréHel to' the stabilizer axis-in-order—

struction maintains high burner .eficiency at
both low and high rates of fuel consumption.
The prevention of overheating of the burner
nozzle and the cooling of the flame stabilizer

40 results in better combustion and avoids .the

formation of carbon. deposits.in the nezzle or on
the stabilizer. The, provision of means to.auto-
matically . center the .nozzle .and flame, stabilizer
in the air tube.permits ease.of adjustment-and

45 Inspection of:the.-burner construction. The con-

struction shown is also.adapted to.be installed
as a replacement for other types of burners now
in use.

It will be apparent that many changes in minor

50 -details, proportions, and. design may be carried

out. within the scope of this.invention as defined
in the following claims.

What we claim is:

‘1. A nogzle pige assembly for use in a fluid

-55 *fuel burner having an air tube having a forward

end adapted to. communicate with_a. combustion
chamber, said assembly comprising in combina-
tion, a fuel pipe,.a fuel nozzle secured on the
fmward end of said pipe, a circular member se-

-60 -tured to said pipe rearward from sald nozzle and

havmg prOJectmg lugs. en'-rageable with _the in-
side of said. air tube, and an annular fia,me sta-
bilizer rigidly connected to said member and ex-
tending forward from sald nozzle, sald stabi-

65 *lizer compnsmg an annulal body having a cen-

tral bore- aligned with ‘the fuel discharge. axis of
said nozzle and having an annular forward sur-
face facing the direction of fuel -discharge and
having a . plurality of passageways extending

70 - through:; the body of said stabilizer for directing a

flow of air-from said air tube through said an-
nular body to sajid- fOI‘W&Id surface of sa1d stabl-
lizer.
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end adaypted to communicate with a combustion
chamber, said assembly comprising in combina-
tion, a fuel pipe, a fuel nozzle secured on the
forward end of said pipe, a. circular member se-
cured to said pipe rearward from said nozzle
and spaced from the inside of said air tube, a
plurality of studs secured to said member and
extending forward of said nozzle, and an annu-
lar flame stabilizer secured to said studs and
extending forward from said nozzle, said stabi-
lizer eomprising an annular hody having a taper-
ing central bore aligned. with the fuel discharge
axis of said nozzle and having an annular for-
ward surface facing the direction of fuel -dis-
charge 'and having a plurality of passageways
xtending therethrough for directing a limited
flow of air from said air tube through said body
to the forward surface of said stabilizer.

3. In a burner construction having an air tube
having a forward end adapted to communicate
with a combustion chamber and having an annu-
lar row of inwardly projecting air vanes in the
forward end of said air tube, a nozzle pipe as-
sembly comprising in combination, a fuel pipe,
a fuel nozzle secured on the forward end of said
pipe, a member secured to said pipe rearward
from said nozzle and engageable with the inside
of said air tube, and an annular flame stabilizer
rigidly connected to said member and extending
forward from said nozzle, said stabilizer being
axially slidakle on the inner edges of said air
vanes and comprising an annular body having
a central bore aligned with the fuel discharge
axis of said nozzle and having an annular for-
ward surface facing the direction of fuel dis-
charge and also having a plurality of passage-
ways extending therethrough for directing a
limited fiow of air from said air tube through
said body to the forward surface of said stabilizer,
said assembly being axially adjustable as a unit
within said air tube with respect to said air vanes.

4. In a burner construction as set forth in
claim 3, said passageways extending through said
stabilizer being canted at an angle to the axis of
said air tube for imparting a whirling movement
to theair passing therethrough.

5. In a burner construction as set forth in
claim 3, said stabilizer having its central bore
tapering outwardly in the direction of fuel
discharge.
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6. In g burner construction having an air tube
having a forward end adapted to communicate
with a combustion chamber and having an an-
nular row of inwardly projecting spiral air vanes
in the forward end of said air tube, a nozzle pipe
assembly comprising in combination, a fuel pipe,
a fuel nozzle secured on the forward end of said
pipe, a circular member secured to said pipe
rearward of said nozzle and having projecting
lugs engageable with the inside of said air tube
to center said member and fuel nozzle in said
tube, an annular flame stabilizer, and a plurality -
of studs rigidly connecting said stabilizer to said
member, said stabilizer being axially slidable on
the inner edges of said spiral air vanes and hav-
ing a central tapering bore alighed with the axis
of said nozzle, said member having a passageway
therethrough for directing g limited flow of air
around said fuel nozzle, said stabilizer having a
plurality of passageways therethrough canted at
an angle to the axis of its central bore for
directing a limited flow of air across the forward
surfaces of said stabilizer.

CHARLES H. NEIMAN, Jr.
GEORGE W. WOOD.
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