
May 15, 1951 c. H. NEIMAN, Jr., ETAL 2,553,520 
BURNER NOZZLE PIPE ASSEMBLY 

Filed April 15, 1947 

726. Z. 
2S 
2S M3 5 - ?/ 36 3. 1- A 
2. B 

2 

2. CSSNS 
KRA harles A 299 FEER'S 

O e Žis 2 
-N 

INVENTORS 

a 77OAP/WAYS. 

  

  

  

  

  

  

  

    

  

  



Patented May 15, 1951 is 2,553,520 

UNITED STATES PATENT office 
BURNER NOZZLEPIPE ASSEMBLY 

Charles H. Neiman, Jr., and George W. Wood, 
York, Pa., assignors to York-Shipley, Inc., 
York, Pa., a corporation of Delaware 
Application April 15, 1947, Serial No. 74,506 

(C. 158-6) 6 Claims. 
- 

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 

ly 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 foW of combustion air in order to a S 
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 liquid fuel 
burners which may be adjusted as a unit before 
insertion into an air tube and which will be firm 
ly supported in proper alignment Within the air 
tube when inserted therein. 

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 
fame 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 whereira: 

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 
3-3 of Figure 4. 

Figure 4 is an enlarged sectional view, partly 
Cut a Way, taken on line 4-4 of Figure 1, and 
showing the flame stabilizer positioned centrally 
of the tip of the air tube. r 

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

Referring particularly to Figure of the draw 
ings, the air or blast tube of a liquid fuel burner 
is indicated by the numeral f. The air tube 
may be connected to the air conduit 2, leading 
from a conventional air blower (not shown), by a 
connecting flange 3. The forward end of the 
air tube i? is provided with a tapering tip is 
which may be a casting with inwardly extend 
ing Vanes 5. The Vanes 5 may be inclined or 
canted with respect to the axis of the air tube 
to cause the air blast from tip 4 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 4 directed into a combustion cham 
ber. 
The nozzle pipe assembly includes a nozzle as 

sembly 6 secured on the forward end of the fuel 
Supply conduit , the conduit passing through 
a central opening 26 in the assembly supporting 
member 8. The fuel conduit extends outward 
from the center of the air conduit 2 to a supply 
coupling 2 carried by a plate 8 and adapted 
to be connected to a source of liquid fuel under 
pump pressure. The coupling 2 may extend 
through a longitudinal slot in the air conduit 2 
which permits the fitting 20, the fuel conduit 7 
and the fuel nozzle 6 to be adjusted longitudi 
nally in the air conduit and tube for control of 
the combustion flame. A knockout opening 2 
may be provided in plate 9 to receive an elec 
trical plug for use with electronic combustion 
controls. The fuel nozzle assembly 6 may be of 
conventional construction including a nozzle 
holder and a nozzle tip designed to project fuel 
oil in finely-divided or atomized form, 
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The nozzle pipe supporting member 8 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 

. Three lugs 25 are provided as shown to per 
mit the member 8 and the fuel conduit and noz 
zle assembly to be freely inserted into and ad 
justed longitudinally within the air tube . 
Member 8 has a central opening 26 for the fuel 
conduit it, one or two radial Set Screws being 
used to secure the member 8 to the conduit T. 
The member 8 is also provided With Spaced open 
ings 27 to receive insulating tubes 28, which lat 
ter support electrical leads 29 for the ignition 
spark gap 3 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 2 
to flow adjacent to the nozzle 6 and the spark 
gap 30. However, most of the combustion air 
flows through the annular space between the pe 
riphery of member 8 and the wall of the air tube 

. 
An annular flame Stabilizer 35 is rigidly Sup 

ported from the member 8 by three threaded 
studs 36. The studs 36 are threaded to tapped 
openings in the stabilizer 35 and are adjustably 
secured in openings 3 of member 8 by means 
of lock nuts 38. The outer periphery Of Stabilizer 
35 is preferably of cylindrical shape to be received 
between the longitudinal inner edges of the Vanes 

; 5 of tip 4. The inner periphery of stabilizer 35 
i is preferably of outwardly flaring shape having 
a frusto-conical inner Surface.39, as shown in Fig 
ure 3. The stabilizer 35 is provided with three 
tapped openings 46 to receive the supporting 
studs 35. The stabilizer ring 35 is also provided 
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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 
conduit , support 8, nozzle 6, and stabilizer 
35 may be removed as a unit from the air tube 

. The nozzle 6 may be then easily cleaned, 
adjusted or replaced and may be properly po 
sitioned on the supply conduit with respect 
to the Support member 8. The ignition gap 
3) may also be properly set. The stabilizer 35 
may be adjusted with respect to the nozzle 6 
by means of the lock nuts 38 on the Supporting 
studs 36. The stabilizer 35 may be supported 
-with its outwardly tapering surface 39 facing 
the fuel nozzle f8 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 so that the outer periphery 
of stabilizer 35 rests on the inner edges of the 
vanes (5 of the air tip 4. The assembly may 
be adjusted longitudinally with respect to the 
air tip A4 by means of the sliding plate 19 in 
order that the relation of the stabilizer 35 to 
the air tip 4 will be such as to provide a com 
bustion flame of the desired shape. The auto 
matic centering of the stabilizer 35 within the 
air tip 4 assures that the fuel nozzle 6 will 
always be properly aligned with the air tip ii. 
The construction described is effective 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 
places in the burner.combustion head. The con 
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 

- with a plurality of passageways 4f extending 40 results in better combustion and avoids the 
from the rear face of the ring to the conical for 
ward face 39 to permit, air flow through 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. 

louring Operation of the burner construction 
described above, the stabilizer 35 is effective to 
shield the nozzle G. from the heat of the com 
joustion fiane. 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 preventsd. 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 pirovides for the fiOW of air at . 
high velocity over the outside and through the 
inside of the Stabilizei 35, and thus tends to keep 
the stabilizer at relatively low temperatures. If 
the nozzle has any tendency to become warmer 
than the stabilizer 35, 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 4 in the Stabilizer 35 
provide for a constant film of air over the inner 
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formation of carbon deposits in the nozzle, 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 
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 
details, proportions, and design may be carried 
out. Within the scope of this, invention as defined 
in the following claims. 
What we claim is: 
l. A nozzle pipe. assembly for use in a fluid 

'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 
forward end of said pipe, a circular member se 
cured to said pipe rearward from said nozzle and 
having projecting lugs.engageable with the in 
side of said air tube, and an annular flame sta 
bilizer rigidly connected to said member and ex 
tending forward from said nozzle, said stabi 
lizer comprising an annular 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 

surface 39 of the stabilizer to prevent the build-70 through the body of said stabilizer for directing a 
ing up of any carbon formations on the stabilizer. 
The air flow through the passages 4 also serves 
to cool the stabilizer more effectively. The pas 
Sages 4 may be drilled -at-an-angle as shown 

flow of air from said air tube through..said an 
nular body to said forward, surface of said stabi 
lizer. 

2. A nozzle pipe assembly for use in a fluid 
instead of parallel to the stabilizer axis in order 75 fuel-burner having an air tube having a forward 
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end adapted to connlunicate 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 rear Ward froIn Said nozzle 
and spaced frog in 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 comprising an annular body having a taper 
ing central bore aligned. With the fuel discharge 
axis of said noZZie 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 fron Said air tube through said body 
to the forward Surface of Said stabilizer. 

3. In a burner construction having an air tube 
having a for Ward end adapted to communicate 
With a combustion chamber and having an annu 
lar row of in Wardly 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 for Ward 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 fame stabilizer 
rigidly connected to Said member and extending 
forWard from Said nozzie, said Stabilizer being 
axially Slidable 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 foW of air from Said air tube through 
said body to the for Ward surface of said stabilizer, 
said a SSembly 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 the air 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 a 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 
asserinbly comprising in combination, a fuel pipe, 
a fuel nozzle Secured on the for Ward end of Said 
pipe, a circular member secured to said pipe 
rear Waid 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 fiane 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 aligned with the axis 
of Said nozzle, said member having a passageway 
therethrough for directing a 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. NEMAN, JR. 
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