
2,546,967 D. C. BREAULT April 3, 1951 
FUEL BURNER 

Filed Jan. 25, 1947 



Patented Apr. 3, 1951 2,546,967 

UNITED STATES PATENT OFFICE‘ 
2,546,967 

FUEL BURNER 

Delphis C. Breault, Lowell, Mass. 

Application January 25, 1947, Serial No. 724,326 

(Cl. 299-140) 5 Claims. 
1 

This invention relates in general to fuel burner 
constructions and has particular reference to a 
construction for accurately adjusting atmospheric 
airin a fuel burner. 
Objects of the invention include the provision 

of a novel fuel burner nozzle or carburetor the 
principal object of which resides in adjustable 
means to conduct a stream of gas, such as steam, 
air, oxygen, etc., into opposite and direct head-on 
collision with a stream of liquid fuel, such as a 
petroleum product, thus extremely ?nely dividing 
the fuel into minute drops forming a fog, so that 
the burnable material is in the form of a gas and 
may in fact be conducted for relatively long dis 
tances through piping before combustion takes 
place; and the provision of a device as above 
stated including a rarefaction chamber in which‘ 
the collision takes place, said chamber being so 
constructed and arranged as to necessitate the 
fog passing through incoming streams of gas to 
reach exit ori?ces therefor, thus creating a still 

_ ?ner break down of the fuel. 
Other objects of the invention include the pro 

vision of a fuel burner mounted in spaced rela 
tion to the walls of an opening in a furnace, 
said space providing means for the induction of 
atmospheric air into the furnace in the region 
of the ?ame, in combination With means for 
easily and simply varying the space to provide 
for a greater or less ?ow of atmospheric air, said 
means being in the form of an annulus which is 
adjustable to substantially close the space or 
gradually open the same and including a support 
for movement of the annulus to and from the 
above mentioned space; the provision of a device 
as above described including a fuel burning car 
buretor having means for mixing fuel and gas 
for the atomization of the former and means for 
adjusting the amount of ?ow of the fuel simul 
taneously with the adjustment of the atmospheric 
air; and the provision of cam means for accurate 
ly and simultaneously varying the flow of gas, 
fuel, and atmospheric air proportionately. 
Furtherobjects of the invention include the 

provision of a device of the class described in 
which the entire apparatus is mounted to swing 
on a plate secured to the furnace for opening and 
closing the same, the swinging parts being mount 
.ed on a pair of hinges on the plate, said hinges 
containing valve elements adjusting the fuel or 
gas. 
Other objects and advantages of the invention 

will appear hereinafter. 
Reference is to be had to the accompanying 

drawings in which 
i Fig. 1 is an enlargedsection through the car 
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buretor, and showing the relation thereof to ad- ' 
jacent parts, some parts being omitted for clarity; 

Fig. 2 is a view of the rearend of the carbu 
retor; ' 

Figs. 3 to 5 inclusive are vsections taken on the 
60 

corresponding lines of Fig. 1. ' 

2 
A furnace wall is shown at l 0, this wall having 

a circular opening therethrough at l2, the open— 
ing having angular side wall edges as indicated 
at M. Rods 23 support the carburetor housing 
30 from any convenient member on the furnace 
wall. 
The burner carburetor 30 is provided with a 

nozzle at 32 for directing atomized fuel to the in 
terior of the furnace. A. shield 35 in the form of 
a hollow truncated cone surrounds burner 30, 
being secured thereto as by a clamp band 35 and 
extending laterally from the shield are rods or 
plates 35. The burner carburetor 39 is provided 
with ports 42, 43 receiving pipes for the provision 
of the entrance of fuel and gas respectively, to 
the carburetor. The fuel and gas adjustment is 
controlled by a rotary valve rod 44. Slight rota 
tion of rod 44 varies the fuel flow and gas from a 
shut-off condition to a maximum, as will become 
apparent hereinafter. 

Shield 34 and the surface of the furnace open 
ing are generally parallel and provide therebe 
tween an atmospheric induction of air complete 
ly surrounding the carburetor and leading into 
the furnace. An annular shield 46 in the form 
of a hollow truncated cone is ,slidably mounted 
relative to the carburetor to approach or to be 
retracted from the similar surface occasioned 
by the shape of the furnace opening, and it will 
be seen that when shield i6 contacts the surface 
of the opening, the atmospheric air area to the 
furnace will be substantially reduced by main 
taining the reduced air velocity at the nozzle, and I 
that movement of the shield to the left in Fig. 
1 will open the atmospheric air passage for greater 
volume of induced air to the ?ame. 

Shield 45 is mounted on a pair of rods 48 in 
turn mounted on a frame comprising a pair 
of members as, an inclined slotted connecting 
member 52, and a pair of rods 54 mounted to 
slide on one of the plates 36. Valve rod 44 is 
provided with a radial handle 58 which ex 
tends thro-ugh the slot in member 52 .and, 
therefore, handle 55 and rod 44 will be slightly 
rotated as the frame 50, 52 is moved to the 
right or left in Fig. 3. 'Thus it is seen that 
shield 46 and the valve rod 44 are operated simul 
taneously and proportionately, and the parts are 
arranged tov reduce the induced atmospheric 
air upon the reduction of the fuel ?ow. 
Referring now to Fig. 1, it will be seen that the 

carburetor 3!! is hollow centrally thereof and is 
?tted at the rear end thereof with a sleeve 14 
?xed therein and having a reduced portion 16 
forming a bearing for the rotary valve rod 44. 
The sleeve continues forwardly from the reduced 
portion at a predetermined angle providing "a 
wall as at 13 andforming a chamber 8!] for liquid 
fuel entering through port 42. The wall 18 is 
apertured in a double circular row as at 82, see 
Fig. 7, the apertures forming inclined passages 
for the fuel from the chamber 80. - 



3 
From wall ‘18, the sleeve extends along the in 

terior of the carburetor as at .84 and enters a 
depression forming an inclined 'wall 86,, also 
apertured in a double circular row as at 88, see 
Fig. 11, and thence extends forwardly terminating 
in a ?ange 9D and forming an internal shoulder 
92. Bolted or otherwise secured to this ?ange, 
there is a ?ange of a hollow member 94 having 
a cone-shaped front end aperture'd in 'a ‘double 
row as at 99, see Fig. 6. 

It is to be understood that the entire sleeve 
and attached member .94 are ?xed in the ear 
buretor, and that valve ‘rod 44 rotates with re 
.spect thereto as has already been described. 
‘Valve rod 544 is secured to a hollow 'member 98 
having apertured, inclined end walls ?tting Walls 
348 and $6, "the ‘respective apertures coinciding 
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‘for full opening or being selectively diminished ' 
in total or combined area by turning the valve 
rod. The gas enters port 43 and passages formed 
by apertures 88 and those corresponding thereto 
in ‘the member 93, and in the chamber-formed 
‘by 'the'latter, the ‘fuel ‘and gas meet in head-on 
collision to atomize the fuel. The chamber in 
member '98 will be referred to as the rare'faction 
chamber. 
‘Member ~98 continues ‘forwardly within the 
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sleeve above described, and forms ‘a reduced 
passage 199 to ‘the walls of which is vpinned a 
hollow ‘member .132 having a ‘cone-shaped front 
end .aperjtured ‘to correspond with apertures 98 
as at 1:94. _ 
larged expansion chamber 495., a spring HIE 
bearing "on shoulder ‘92 land on the rear end of 
member 192 ‘tends to maintain the .inclined sur 
faces in contact ‘at the ‘front of the carburetor. 
Once the fuel and gas have been atomized in 

Member H32 forms a relatively .en-v 

30 

35 

‘the rarefactlon chamber, the resultant fog must 
‘pass through the incoming streams of gas to 
reach the passage 153i), ‘and ‘this action still fur 
ther reduces the size of ‘the fuel particles. The 
fuel fog may expand ‘in chamber I96 and then 
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passes in .a series of ‘high pressure streams " 
through the apertures {64 and 96 to the area of 
ignition. Clearly, a slight rotary motion of valve 
rod 4'4 adjusts the‘amount of incoming fuel, gas, 
and fuel fog simultaneously, and the apertures 
are arranged for proportional adjustment there 
of, this adjustment being also proportional to 
the induced atmospheric air induction as ex 
plained above. Also the apertures are arranged 
to progress in ‘their adjustment from .a full 

45 

clo'sed’position through a range of initial opening” 
of a fraction of the apertures, to full opening 
of said fraction, then through an initial opening 
of :more apertures, and so on until all apertures 
‘are completely open, thereby insuring positive 
‘and exact adjustments at all times. 
Having thus described my invention and the 

advantages thereof, .1 .do not Wish .to be limited 
.to ‘the details herein disclosed otherwise than as 
set forth .in the claims, but what I claimis: 

1. In a device of the class described, a housing, 
.a valve rod rotatable in the housing, a shell form 
ing an enclosed chamber associated with and 
rotatable with the valve rod said shell being in 
the housing, a plurality of ori?ces in the walls 
of said shell, exit passages in .the housing ,for 
alinement or selective .misalinement with .certain 
of said ori?ces as the .shellis rotated, means form 
ing a fuel chamber in the ‘housing, means forming 
a'gas chamber inthe'housingpassages from each 
of the fuel and gas chambers positioned for aline 
vment with others of said ori?ces in the shell, and 
means external of :the housing to rotate the valve 
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rod and shell to vary the degree of alinement of 
the ori?ces and passages. 

'2. The device of claim 1 'whereinithepassages 
and ori?ces are arranged to be varied in propor 
tion to each other. 

3. In a device of the class described, a hous 
ing, 2means in the housing forming a walled rare 
faction chamber therein, means in the housing 
forming a walled expansion chamber, a ?rst pas 
sage ;joining the :two chambers for communica 
tion therebetween, inlet passages leading through 
the “walls of the rarefaction chamber, certain of 
said inlet passages being located closely adjacent 
‘the ‘first passage and the remainderiof the‘inlet 
passages 'being'ilocated'in the wall of the rarefac 
"tion chamber opposite the ?rst passage,said ‘in 
let passages being oppositely inclined rtoward‘each. 
‘other "for directing ?uids into the rarefaction 
chamber in oppositesdirect'ions for head-"on im 
pingementand consequent rarefaction and turbu 
lation thereof, said rare?ed ?uids entering the 
expansion chamber through the ?rst passageand 
.passing through the jets of ?uid entering "the 
.rarefaction chamber through those 'inletipassages 
which .are adjacent said first passage, and (exit 
ori?ces in a wall of the expansion chamber. 

.4. The .device "of claim .3 ‘wherein the walls of‘ 
‘the rarefaction chamber ‘form a shell movable 
relative to ‘the housing and including further 
chambers for :the ?uids, ?xed perforated Walls in 
relative sliding conta'ctual'relation with the walls 
‘of the shell containing the inlet passages, said 
:?xed perforated Walls ‘forming ‘parts of the ire 
rspective further chambers, means to ‘move ‘the 
shell, the perforationsand inlet passages ‘register 
ing at a predetermined position of ‘the shell, and 
the movement thereof varying such ‘registration 
:to ‘vary the ?uid ?ow into the rare-‘faction 
chamber. 

5.. The device .of ‘claim 3 wherein the ‘walls ‘of 
the rarefaction chamber form a shell movable 
relative to the housing and including further 
chambers ‘for the ?uids, ?xed ‘perforated 'walls 
in relative sliding contactual relation with the 
walls of the shell containing the inlet passages, 
said ?xed perforated 'walls forming parts of the 
respective further chambers, means to move'ithe 
shell, the vperforations and inlet passages register 
ing at a predetermined ‘position of the shell, and 
'the movement thereof varying such registration} 
to vary the ?uid ?ow ‘into the 'rare‘faction cham 
ber, a ?xed perforated plate the perforations of 
which are 'in registry with 'the exit ori?ces of the 
expansion chamber, and means connecting the 
walls of the latter to the shell ‘for simultaneous 
movement thereof for variation of theexit ori?ces, 
the latter ‘variation being proportional 'to‘the de 
gree of registration of the inlet passages. ' ‘_ 

'DELPHIS IC. 'BREAULT. 

REFERENCES CITED 
The following references are of record in v‘the 

?le of this patent: 

UNITED STATES PATENTS . 

Number Name Date ' 

466,310 Ritter ___.__>___.___.__ Dec..29,'-1891 
1,501,509 Wright __________ __ July 15,, .1924 
1,844,315 Forney ________.____-_ Feb. 9, .1932 
2,149,115 .De .Foe et a1. .___.___ .Feb. 28,, 1939 
.'2_,249,434 Pearson ._.__._____‘___._ .July 15,,- 11941 
2,366,969 .Kiggins __ ______ __.___ Jan. 9, .1945 

2,391,422 Jackson _________ __ Dec. 25, 1945 

“2,393,897 , Glendenning ._..._____._.J an. 29;, .1946 


