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This invention relates to fuel burners and more particu 
larly to nozzles for fuel burners. 
The desideratum of this invention is to provide a nozzle 

for use in fuel burners that will increase the admixture or 
combining of fuel and air in such manner as to enhance 
the combustion thereof, resulting in an increase in the 
area and heat of the flame. 

In prior known fuel burner systems, not specifically 
limited to oil burners, there has been a well recognized 
problem of properly atomizing or dispersing the fuel and 
mixing the same with the proper quantity of air to achieve 
the maximum combustion of the mixture. Numerous 
devices have been tried in attempting to solve this prob 
lem. Certain of these included the mechanical pulveri 
zation of the fuel prior to its combustion. 

It is an object of the present invention to provide a 
simple, inexpensive, yet extremely efficient fuel burner 
nozzle by which fuel and air may be properly mixed in 
very fine quantities to enhance the combustability of the 
Sae. 

Another object of the invention is to provide a fuel 
burner nozzle in which the fuel is directed into a mixing 
chamber, subjected to a lower or negative pressure with 
respect to the air about the chamber to more completely 
divide and separate the molecules of the fuel, and permit 
ting the same to mix and combine with a sufficient 
amount of air to facilitate its enhanced combustion. 
To this end, a feature of this invention resides in the de 

tails of structure of the fuel burner nozzle that serve to 
create a lower or negative air pressure gradient in the 
mixer chamber with respect to the air pressure moving 
downstrean of the chamber, thereby applying a force on 
the fuel particles that tend to finely separate and cause the 
same to admix or combine with a proper amount of air 
to enhance its combustion. 

Other and further objects of this invention reside in 
the structures and arrangements hereinafter more fully 
described with reference to the accompanying drawing in 
which: 

FIG. 1 is a side view taken substantially along lines 
- of FIG. 2 and illustrating the fuel burner nozzle con 

structed in accordance with the teaching of the invention, 
FIG. 2 is an end view taken in the direction of lines 

2-2 of FIG. 1 with portions thereof partially cut away, 
FIG. 3 is an expioded perspective view of the details 

of the fuel birner nozzle shown in FIGS. 1 and 2, 
F.G. 4 is a side view, partially in section, of a modified 

fuel burner nozzie constructed in accordance with the 
teaching of the invention, and 

FIG. 5 is a cross section of FIG. 4 taken along lines 
5-5. 

Referring now to the embodiment shown in FIGS. 1, 2 
and 3, the fuel burner nozzle thereshown is generaliy 
identified by the numeral 9. It is adapted to be attached 
as a unit to the fuel supply nozzle S2 of any well known 
fuel burner having a supply of fuel as oil or gas. Such 
fuel burner apparatuses generally include a blower 
mechanism for creating a draft about the nozzle 12 that is 
connected with the supply of fuel of the burner. So that 
a clearer explanation may be had of the instant invention, 
there is illustrated in FIG. 1 a blower in the form of a 
propeller-shaped member 4 for supplying a stream of air 
moving under pressure about and longitudinally along the 
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fuel burner nozzle E8. Hence, the fuel burner nozzle of 
the instant invention is adapted to be positioned in the 
path of the fast moving stream of air pressure. 
The fuel burner nozzle it comprises a body member 

i6, the outer surface of which may be said to be frusto 
conically shaped, tapering inward in the direction down 
Stiearin of the moving air stream created by the operation 
of the blower 4. The body member 56 is contoured at 
E8 to congruously receive the usual fuel supply nozzle 
12 of the fuel burner apparatus to which the instant in 
invention is adapted to be attached. For this reason, 
therefore, the interior of the hollowed contour 18 is 
threaded at 29 and is adapted to be screwed about and 
into secure engagement with the supply nozzle 2. The 
nozzle 2 is normally provided with a conduit 22 that is 
connected with a supply of combustible fuel (not shown). 
in like manner, the interior of the body member 16 is 
provided with a fuel inlet 24 that becomes aligned with 
the conduit 22 when the threads 28 of the nozzle 10 are 
Snugly and securely engaged with those of the conven 
tional Supply nozzle 2. 

Defined within the body member 6 is a mixer cham 
ber 25. The mixer chamber 26 is shaped in the form of 
a cone with the fuel inlet opening 24 being at the top or 
narrowed end thereof while the wall of the chamber 
tapers oftward and opens at its base at the downstream 
narrowed end of the body member 6. In practice, it 
has been found that the included angle of the conical 
wall of the chamber 26 may be varied depending upon 
the size of the fuel burner to which it is attached and to 
the voiume of fuel to be burned during a given period. 
However, unusually good results have been obtained 
when such included angle has been in the order of 60. 
The chamber 26 is provided with at least one but 

usually a plurality of air passageways 28, the ends of 
which terminate in the chamber in relatively spaced cir 
cumferential relationship about the wail thereof. The 
air passageways 23 extend through the body member 6 
and supply the mixer chamber 26 with air to be coin 
bined with the combustible fuel entering the chamber by 
way of the fuel inlet 24. In the present construction, the 
air passageways 28 extend along the length of the body 
member 16 and open at a shoulder 3 thereof. 

Positioned on the shoulder 30 is a shutter element 32, 
the interior opening of which fits about the narrowed 
neck 34 of the body member. The shutter element 32 
seats on the surface of the shoulder 30 for rotation rela 
tive thereto in a manner presently to be described. 
Being adjustably movable on the shoulder 30 of the body 
member 6, the shutter element 32 functions as a valve 
and is provided with a plurality of metering openings 36 
defined in its annuiary shaped body. The openings 36 
are adapted to be aligned with the open ends of the air 
passageways 28 that terminate at the shoulder 30. Thus, 
by relative movement of the shutter element 32, a fine 
and careful metering of the extent or amount of air 
that may pass through the passageways 28 into the cham 
ber 26 can be accomplished. Defined in diametrically 
opposite portions of the body of the shutter element 32 
are curved elongated slots 38 that are adapted to receive 
therethrough a respective one of a plurality of screws 
49 that serve to connect the same with the body member 
i5 and with a deflector or shielding means 42. 
The deflector or shielding means 42 is an annularly 

shaped member that is provided with a plurality of coun 
tersunk holes 44 each of which is adapted to receive a 
respective one of the screws 49. Each one of a pair 
of spacer sleeves 45 is positioned about the shanks of a 
espective one of the screws 40 to properly space the 
shielding means 42 from the shutter element 32 while 
permitting the same to be secured in position resting 
against the upper edge 48 of the body member 16. A 
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pair of tapped holes 50 are provided in the shoulder 30 
of the body member 16 to receive a respective one of 
the threaded ends of the screws 40. 
When the shielding means 42 and shutter element 32 

are secured in spaced relationship by the spacer sleeves 
46 to the body member 16 by way of the screws 49, the 
assembly of the fuel burner nozzle iO is complete. If 
it is desired to fully open or partially close the extent of 
the upper ends of the air passageways 28 in order to 
adjustably control and vary the amount of air that will 
pass therethrough into the chamber 26, it is merely nec 
essary first, to slightly loosen the screws 40 from their 
holes 50 thereby permitting adjustment of the shutter ele 
ment 32. After the proper adjustment of the element 
32, the screws 40 are again tightened down into their 
tapped holes 50 to securely lock and prevent movement 
of the shielding means 42 and the shutter element 32 
relative to the body member 16. 
The shielding means 42 is larger in size than that of 

the body member 16. Because the body member 16 is 
here shown in conical form, the shielding means 42 has 
a circular outer periphery. As the description proceeds, 
however, it will be recognized that it is merely necessary 
that the shielding means be larger in size or so shaped 
with respect to the body member 16 that the open up 
stream ends of the air passageways 28 be shielded from 
communication with the high pressure of the surround 
ing airstream. It is the function of the shielding means 
to deflect the air stream created by the blower 14 from 
direct communication with and movement into the air 
passageways 28 thereby serving to shield the air passage 
ways 28 from the full force or pressure of the moving 
air stream. 

In practice, the blower 14 operates to create an air 
stream that moves under pressure along the length of the 
fuel burner nozzle 10. As the air moves downstream, 
its path is deflected from direct movement into the air 
passageways 28 and thus the air passageways are shielded 
from communicating the full and direct pressure of the 
moving air stream into the chamber 26. However, the 
deflector 42 does deflect the air sufficiently to create 
Smalleddy currents of air that accumulate and quickly 
lose their momentum therebehind. Subsequently, the air 
languishing dormantly between the deflector 42 and shut 
ter 32 is caused to move into the passageways 28 and the 
chamber 26 by virtue of a suction that is created in the 
chamber 26 and passageways 28. It will be recognized that 
as the air moves downstream from the blower 14, along 
the conical shape of the body member 16 in the direction 
of the arrows 52, it creates a suction in the chamber 26 
that draws into the chamber the air dormantly trapped 
in the area between the shielding means 42 and the shutter 
element 32. 

Thus, there is created a gradient of air pressure between 
the mouth or open end of the chamber 26 and the in 
terior of Such chamber. This gradient of air pressure is 
lower or negative in the chamber 26 with respect to the 
air pressure at the open end or mouth of the chamber. 
Although the resultant reaction that this negative pressure 
created in the chamber 26 performs is not fully ascertain 
able, tests and observations indicate that the lower or 
negative pressure created in the chamber has a tendency 
to create a vacuum that acts on the incoming fuel to tear 
apart and separate the molecules of the fuel as it enters 
the chamber at the inlet 24. This causes the separated 
molecules of fuel to disperse and mix or combine evenly 
in a fine array with the air entering the chamber at the 
air passageways 28. - 

Because the suction and draft created in the direction 
downstream of the body member 16 at the mouth of 
chamber 26 is so great, the flame 54 fairly leaps out of 
the mouth of the chamber 26. Its intense flame, fanned 
by the air stream, is of such great extent that it covers 
Substantially the whole of the mouth of the mixer cham 
ber and is torn therebeyond. This separation of the flame 
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54 from the chamber 26 and body 16 completely prevents 
the flame from heating any part of the nozzle 16 while 
the air stream moving over the body continually prevents 
a back heating of the body by the flame. 
The circumferential spacing and location of the air 

passageways 28 about the wall of the chamber 26 and 
downstream of the fuel inlet 24 permits the proper in 
fusion, mixture and combination of air with the particles 
of fuel immediately after the fuel has been finely dis 
persed. The fuel becomes finely dispersed before it 
reaches the air passageways 28 since the vacuum or nega 
tive pressure gradient is greatest in the rear of the fuel 
inlet 24 of the chamber 26. However, continued disper 
sion of the fuel particles, even after mixture with the air 
is accomplished as the same is sucked and caused to move 
outward of the conically flaring mouth of the chamber by 
virtue of the high pressure created by the air stream of 
the blower 14 in the area 52. V 
The embodiment shown in FIGS. 4 and 5 functions 

in substantially the same manner as that previously de 
scribed with respect to FIGS. 1, 2 and 3. Hence, in order 
to avoid a redundant and repetitive explanation, the de 
tails of the modified embodiment are numbered in the 100 
series but with the same tens and units numerals as those 
contained in FIGS. 1 to 3. 
The fuel burner 100 of FIGS. 4 and 5 comprises a 

body member 116, the outer surface of which is cylin 
drically shaped. The body member 116 is provided with 
a widened neck 134 that is threaded at 120 to receive the 
usual or conventional fuel supply nozzle 112 of any fuel 
burning apparatus. The fuel supply nozzle 112 seats with 
in a congruously contoured portion 118 so that its supply 
conduit 122 is aligned with a fuel inlet 124 that opens into 
a mixer chamber 126. The mixer chamber 126 is defined 
within the cylindrically shaped body member 116 and is 
generally also cylindrical in shape. 
A plurality of air passageways 128 extend through the 

body member 116 and provide a communication of sub 
stantially dormantly atmospheric air to the interior of the 
chamber 126 in a direction downstream or longitudinally 
spaced from the fuel inlet 124. The extent or size of the 
air passageways 128 or the amount of air that the same 
may communicate to the chamber 126 is capable of be 
ing metered or varied by a ring-shaped rotatably adjust 
able shutter element 132 that functions as a valve and is 
positioned about the body member 116. The shutter 
element 132 is provided with a plurality of metering open 
ings 136 that are adapted to be aligned with respective 
ones of the passageways 128 and for movement relative 
thereto by the rotation of the shutter element 132 to vary 
the amount of air that will move through the same. 
Guided rotation of the shutter element 132 and subsequent 
securement of the same from accidental rotation is af 
forded by the screws 140 passing through the elongated 
slots 138. 

In order to deflect the full force or pressure of the 
air stream moving down lengthwise along the fuel burner 
nozzle 100 and to shield the passageways 128 from receiv 
ing and then communicating the force of such air stream 
to the chamber 126, there is provided a deflector or 
shielding means 142. As in the prior embodiment 10, the 
shielding means 142 is of larger peripheral extent than the 
air receiving ends of the passageways 128 thereby effec 
tively shielding such passageways from the forces or pres 
sure of the air stream. This results in creating a higher 
air pressure or gradient about and at the open end or 
mouth of the chamber 126 than that created within the 
chamber 126. 
The deflector or shielding means 142 thus permits the 

creation of a pressure gradient between the interior of 
the chamber 126 and at the mouth thereof. The function 
that is accomplished as a result of this construction has 
been observed to be similar to that described with respect 
to the embodiment 10 of FIGS. 1, 2 and 3. The longitu 
dinal spacing between the air passageways 128 and the 
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fuel inlet 124 permits sufficient lapse of time for the 
proper diffusion, even separation and dispersal of the 
molecules of the fuel before the name mixes with the 
relatively slow moving low pressure air entering the 
chamber 126 by way of the air passageways 28. 
The constructions of embodiments 10 and 100 thus en 

able more complete separation or atomization of the fuel 
particles, a fine and even dispersal of such particles in 
the mixing chamber, and a complete and effective admix 
ing and combination of the fine fuel particles with the 
air moving into the chamber at a relatively slow speed. 
It has been observed that each air passageway 28 and 
28 has, in effect, become an individual burning nozzle 
and which, because of the gradient or differences in air 
pressures to which the chamber 26 or 26 is subjected, 
flames as at 54 in embodiment 10, a point well beyond 
the mouth of the chamber. As a consequence, the nozzle 
bodies 6 and 116 are unaffected by the flame and are 
constantly cool. 
While there have been shown and described and 

pointed out the fundamental novel features of the inven 
tion as applied to several preferred embodiments there 
of, it will be understood that various omissions and sub 
Stitutions and changes in the form and details of the de 
vices illustrated and in their operations may be made by 
those skilled in the art, without departing from the spirit 
of the invention. It is the intention, therefore, to be 
limited only as indicated by the scope of the claims ap 
pended hereto. 

claim: 
1. In a fuel burner having means for producing a 

Stream of air, a nozzle, said nozzle comprising a body 
positioned in said stream of air and having a chamber 
With an opening at one end positioned downstream of and 
in a direction away from said air stream producing 
means, the air stream moving about the outside of said 
nozzle body toward and about said opening and there 
beyond, fuel inlet means in direct communication with 
said chamber and spaced from said opening, air passage 
means defined in said body between said opening and 
Said air stream producing means and converging toward 
said chamber to communicate air into said chamber from 
Said stream of air to a portion of said chamber in the 
space between said fuel inlet means and said opening of 
said chamber, means fixed with respect to said nozzle 
between said air stream producing means and said air 
passage means in the direct path of the air stream to 
shield said air passage means from the direct movement 
of air from the air stream whereby air moving through 
Said air passage means and into said chamber is at a pres 
Sure less than the pressure of the stream of air moving 
about said body and said opening. 

2. In a fuel burner having means for producing an air 
stream, a nozzle, said nozzle comprising a body having 
a plurality of outer surfaces in the path of movement of 
Said air stream, a chamber defined in said body and hay 
ing an opening therein positioned downstream of and in 
a direction away from said air stream producing means, 
the air stream moving about said outer surfaces toward 
and about said opening and therebeyond, fuel supply 
means to supply fuel directly into said chamber spaced 
from said opening, a plurality of air passageways having 
inlets defined in one of said plurality of outer surfaces 
between said opening and said air stream producing 
means, said air passageways being arranged in converging 
relationship to supply air into said chamber in the space 
between said fuel Supply means and said opening of said 
chamber, and another of said outer surfaces on said noz 
ze being larger than said one outer surface and being 
in the direct path of said air stream between said air 
stream producing means and said inlets to shield said 
inlets from the direct path of movement of the air stream 
whereby the air stream is diverted from direct movement 
into said air passageways so that air communicated to 
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6 
said chamber through said air passageways is at a pres 
sure less than the pressure of the air stream moving 
about and beyond the opening of said chamber. 

3. In a fuel burner having means for producing an air 
stream, a nozzle, said nozzle comprising a body having 
a plurality of spaced surfaces in the path of movement 
of said air stream, a chamber in said body having an 
opening, means to supply fuel directly into said chamber 
and Spaced from said opening, a plurality of restricted 
air passageways each exhausting air into said chamber 
and having an inlet defined in one of said spaced sur 
faces, said plurality of air passageways being arranged in 
converging relationship with each other to supply air into 
said chamber in the space between said fuel supply means 
and said opening of said chamber at a pressure less than 
the pressure of the air stream moving about said body 
and beyond said opening of said chamber, means on said 
nozzle to vary the size of said air passageway inlets, an 
other of said spaced surfaces being on said nozzle be 
tween said air stream producing means and said inlets of 
said air passageway, said other of said spaced surfaces 
being larger than said one surface whereby said inlets of 
Said air passageways are protected from the direct move 
ment of the air stream thereinto. 

4. In a fuel burner having means to produce an air 
strealin, a nozzle comprising a body in said air stream 
and tapering inward in a direction downstream of said 
air stream, a conically shaped chamber in said body 
tapering outward and being open at one end thereof in a 
direction away from and downstream of said air stream, 
the air stream moving about the outside of said nozzle 
body toward and about said opening and therebeyond, 
fuel inlet means in direct communication with said cham 
ber at the narrow end thereof, a plurality of air passages 
of uniform diameter relatively spaced from each other 
and defined in a circle in a portion of said body, said air 
passages extending through said body in communication 
with said air stream and having their outlets arranged in 
said chamber in converging relationship to provide air 
communication between said air stream moving about 
Said body to said chamber between said fuel inlet and 
Open end, and means immovably fixed on said nozzle to 
shield said air passages from the direct movement of air 
of said air stream thereinto, said shield means being 
larger than said portion of said body in which said air 
passages are defined. 

5. In a fuel burner nozzle as in claim 4, and means on 
Said nozzle to vary the amount of air moving through 
said air passages and into said chamber. 

6. In a fuel burner having means for producing a mov 
ing air stream, a nozzle, Said nozzle comprising a body 
in the path of the moving air stream, a chamber in said 
body having an opening in an end thereof in a direction 
opposite said air stream producing means downstream 
(of Said moving air stream and, fuel inlet means in said 
chamber spaced from said opening thereof, said body hav 
ing an outer peripheral Surface in the path of movement 
of Said air stream, the air stream moving about the outer 
peripheral surface of said body toward and about said 
opening and therebeyond, air passage means defined in said 
body having inlets opening at said outer peripheral sur 
face between said opening and said air stream producing 
means, Said air passage means being arranged to converge 
therefrom and to open into said chamber to supply air to 
the space between said fuel inlet and said opening of said 
chamber, and shielding means fixed with respect to said 
body between said air passage inlets and said air stream 
producing means whereby the air stream moving toward 
said chamber opening moves about said shielding means 
and is shielded thereby from direct movement into said 
inlets as the air stream moves about said outer peripheral 
Surface and past said chamber opening so that air sup 
plied from Said air stream through said air passage means 
to said chamber space has a pressure that is negative with 
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