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The present invention relates to improvements 
in oil burners and methods of securing complete 
combustion without pulsation and with a mini 
mum of excess air. 
One of the objects of the invention is to pro 

vide an improved method of securing complete 
and efficient combustion of fuel oil by means of 
an improved construction of oil burner for de 
livering the air relative to the atomized fuel for 
combustion. 
Another object of the invention is to pro 

vide an improved oil burner combustion method 
by means of which air is fed to and across the 
flame at a rate which exceeds the speed of fame 
propagation adjacent the burner head so as to 
eliminate any fluttering, whiffling or painting. 

Still another object of the invention is to pro 
vide a method of securing combustion with an 
oil burner wherein the products of combustion 
have a high carbon-dioxide content with a high 
flame temperature resulting from a relatively 
Small amount of excess air, whereby a high rate 
of heat transfer from the flame is assured to 
gether with maximum efficiency of the heating 
appliance in which the burner is installed. 
Other objects and advantages of the invention 

will be apparent from the following description 
and the accompanying drawings in which similar 
characters of reference indicate similar parts 
throughout the Several ViewS. 

Referring to the several sheets of drawings: 
Fig. 1 is a vertical elevational view of an oil 

burner in partial section susceptible of perform 
ing the improved method; 

Fig. 2 is an end elevational view of the burner 
head of Fig. 1, taken from the left of Fig. 1; 

Fig. 3 is a fragmentary horizontal sectional 
view, taken on the line 3-3 of Fig. 1, looking in 
the direction of the arrows; - 

Fig. 4 is a vertical sectional view, taken on the 
plane of the line 4-4 of Fig. 1, looking in the 
direction of the arrows; 

Fig. 5 is a vertical sectional view, taken on the 
plane of the line 5-5 of Fig. 1, looking in the 
direction of the arrows; and . . 

Fig. 6 is a vertical sectional view, taken on the 
plane of the line 6-6 of Fig. 1, looking in the 
direction of the arrows. 

Referring to Fig. 1, to indicates in its entirety 
an oil burner which comprises the usual con 
trols, ignition and safety devices and is shown 

55 

in cunnection with a blower housing which 
rotatably supports on suitable bearings the in 
peller shaft 2 carrying a centrifugal fan rotor 
3. Tangentially connected to the blower hous 

ing f is a discharge tube 4 which is provided 
with openings 5 and 6 at each end for the at 
tachment of the additional parts of the burner. 
The opening 5 is preferably closed by a cover 

plate a comprising a casting having an inwardly 
extending supporting lug 8 provided with a 
cylindrical bore 9 for receiving the fuel pipe 20. 
The fuel pipe may be secured in place by a set 
screw in the threaded bore 2. The cover plate 
7 may be secured upon the opening 5 of the 10 

discharge tube 4 by a plurality of screws. An 
adjustment rod 26, having a slot 27 in its end, 
projects through an aperture 28 of the cover 
plate . 
The air tube 4 is provided with a suitable 

attachment collair 29 for engagement with the 
attachment collar 3 of a supporting member 
3 f for the burner head, the two attachment col 
lars being suitably secured together. The Sup 
porting member 3 is provided with an axially 20 
extending cylindrical flange 32 surrounding a 
relatively large cylindrical bore 33 which is 
adapted to receive an outer tube 34. The tube 
34 is suitably secured in place within said bore. 
At its outer or left end (Fig. 1) the outer air 25 

tube 34 supports an air supply head 36 which is 
provided with an outer cylindrical surface 3 
adapted to be received in the outer tube 34. The 
head 36 is Secured to the end of the tube. 
The air supply head 36 comprises an annular 30 

metal member having an inner diverging frusto 
conical aperture 40 which surrounds the spray 
from the nozzle of the burner. The frusto coni 
cal surface 40 may be at an angle of approxi 
mately 10 degrees more or less to the axis of the 36 
collar 36 for the purpose of permitting the air 
to move outwardly with a spreading movement 
and to prevent the air from piling up at the 
flame discharge member 4 which is of convey 
ing frusto-conical formation. (0 
The air Supply head 36 is provided with a 

plurality of rearwardly extending partially cylin 
drical flanges 42 located in spaced relation to 
the outer air tube 34 and separated from each 
other by a plurality of slots 43. An inner tube is 
45 is received at its forward end by the inner end 
of the supply head 36. The inner tube 45 may 
also be secured to a plurality of the cylindrical 
flanges 42 by screw bolts 46. 
The cylindrical flanges 42 are provided with 50 

outwardly extending or tangential flanges 47 
(see Fig. 4) each of which is located at one side 
of one of the slots 43, for the purpose of directing 
the air which is discharged from the slots 3 
through the slots in a tangential direction. The ss 

  



flanges 47 separate the space between the outer 
tube 34 and the cylindrical flanges 42 of the col 
lar 36 into a plurality of compartments, each of 
which has a discharge aperture comprising a 

5 slot 43 extending into the frusto conical bore 40 
in a tangential direction. The annular space 
48 between the tubes 34 and 45 thus constitutes 
an air supply conduit which has its discharge 
points at the slots 43 for supplying air in a tan 

10 gential and forward direction to the flame out 
side of the frusto-conical member 4. 
The inner tube 45 fixedly supports the frusto 

conical middle member 4 with, its tapered flange 
52, a circular discharge aperture 5, and a cylin 

ls drical attachment flange 54. The latter flange is 
secured to the tube 45 by suitable means (not 
shown). 
The tube 45 supports at its right end a metal 

member 56 adapted to serve as a support for the 
20 nozzle pipe 20 and for the ignition electrodes 57, 

58. The member 56 also acts as a partition and 
is provided with a gate 59 for controlling the 
supply of air to the inner tube 45. Member 56 
has an outer substantially cylindrical flange 60 

25 which is adapted to be received in the tube 45. 
It is also provided with an inwardly extending 
body flange 6 which supports an axially extend 
ing lug 62 having an axially extending bore 63 
for receiving the fuel pipe 20. 

30 Fuel pipe 20 is suitably secured in the bore 63. 
Thus, the member 56 is secured as a unit to the 
fuel pipe and to the cover plate 7 with which 
it may be removed and the cylindrical flange 60 
slidably wedges within the tube 45. The insul 

35 lated electrodes 57 and 58 are suitably held in 
position by boss portions of the flange 6. The 
fuel supply pipe 20 extends through the partition 
member 56 into proximity to the electrodes 57, 
58, the threaded end of the fuel pipe 20 being 

40 provided with a suitable fuel nozzle 8. 
The partition member 56 is also provided with 

a segmental, axially extending flange 82 defin 
ing one side of an opening 83 which is adapted 
to be closed by the gate 59. The segmental flange 

4582 is provided with a pair of relatively straight 
edged portions (Fig. 3) 84-84 at each end and 
with an outwardly curved edge portion 85 be 
tween the straight portions. The flange 82 is 
thickened at 86 and the cylindrical flange 60 is 

50 thickened at 87 to provide material for forming 
a bearing for the pin 88 which is located in the 
bore extending through these thickened portions. 
The head of the pin is located in a counterbore. 
The gate 59 may comprise a member having a 

55 flat body flange 9 f which is slightly thickened 
at 92 to provide material for the bearing com 
prising the bore, by means of which the gate 59 
is rotatably supported upon the pin 88. The shape 
of the gate 59 (Fig. 4) is such as to fill the aper 

60ture 83 so as to effect a substantial closure, al 
though the gate is adapted to move freely in the 
aperture 83 under the influence of a spring 93, 
Spring 93 has one end secured to a pin 94 

which passes through the gate 59 and has its 
65 other end secured to a lug 95 by means of a sim 

ilar pin. Gate 59 has an upwardly extending 
projecting flange 96 which is adapted to engage 
the flat edge 84 (Fig. 3) of the flange 82. The 
gate is also provided at its free edge with a 

70 cylindrical flange 97 extending from the upper 
edge of the gate and curving down around the 
periphery of the gate to a point adjacent the 
pivot 88. 
The cylindrical flange 9T tapers in width from 

7s the maximum width at the upper edge to zero 

2,221,519 
adjacent the lug or thickened portion 87. Thus, 
when the gate is slightly opened, the flange 7 
is still adapted to close what would otherwise be 
a crack at the periphery of the gate, but permits 
an opening only at the upper edge of the gate 
between the flange. 96 and the edge 84. Thus, 
when air is discharged through the opening 83, 
it must be discharged upwardly and forwardly 
and take a spiral course within the tube 45. The opening of the gate disposes its body slightly in 10 
a spiral direction and the aperture formed by 
opening of the gate discharges air in that direc 
tion. Air is then supplied through the inner tube 
45 in a spiral and forward direction surrounding 
the spray and discharging through the aperture? 5 
53 of the frusto-conical member 4. 
The amount of opening of the gate 59 may be 

regulated by a threaded adjustment rod 26 which 
is provided with pairs of lock nuts 99, 00, fixedly 
secured upon the threaded portion of which is 20 
threaded into a threaded bore O2 formed in the 
lug 95. The inner end of the rod is rounded and 
bears against the gate 59 which may be opened 
by the pressure of the air or by the action of the 
rod 26. The nuts 99 and 100 define the maxi 
mum and minimum opening positions of gate 59 
and should be so adjusted. 
The operation of the oil burner is as follows: 
The electrodes 57, 58 may be energized by any 

suitable form of continuous or intermittent igni- 30 
tion and are adapted to ignite the liquid fuel 
which is atomized and sprayed by the nozzle 8. 
Air for combustion is supplied to the spray by 
the inner tube 45, the air traveling within the 
tube in a spiral or rotary forward direction and 8 
discharging from the end of the member 45 which 
tends to restrict the flow of the air and therefore 
to accelerate the air at the nozzle Opening 53. 
Additional air is introduced through the slots 43 
in a tangential and forward direction and is dis- 40 
charged from the tapered opening 40 in such 
manner as to prevent the air from piling up at 
the frusto-conical member 4, the additional air 
being also introduced at a higher velocity so as 
to accelerate the flow of oxygen to the flame as 45 
the flame projects outwardly while it is in com 
bustion. The velocity of this air jet from the 
tapered opening 40 is greater than the velocity of 
that portion of the flame which breaks back to 
ward its source, so that the flame is positioned 50 
away from the firing head. The surface 40 of the 
head 36 is provided with spaced-apart apertures 
05 through which air is also discharged to min 

gle with the air from the slots 43, and the air 
from these apertures is effective in facilitating 55 
progressive combustion. 
As has been mentioned heretofore, the present 

invention aims at the attainment of relatively 
perfect combustion with a minimum of excess air 
and with the provision of a stable flame which 60 
is devoid of pulsation. In oil burning devices 
when the oil is sprayed into a hot chamber, vapor 
ization first takes place, followed by oil cracking 
(either prior to Or during combustion). During 
this process the more complex hydro-carbons 
break down. This action is accompanied by a 
release of free carbon and free hydrogen and the 
formation of alcohols and aldehydes, which in 
general are unstable at elevated temperatures 
and are broken down by the action of heat into 70 
carbon monoxide and free hydrogen. 

It is a fact that luminosity of a flame is due 
to the incandescence of the free carbon par 
ticles, and if combustion is not complete, free car 
bon is released in the form of soot. It therefore 75 
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follows that free hydrogen is present and is burn 
ing in situations where this disassociation occurs. 

O 

s 

Hydrogen, in a free state, and the simpler hydro 
Carbons have excessive rates of flame propaga 
tion, particularly at high temperatures. Al 
though apparently it has never before been fully 
explained, pulsation is caused by the flame strik 
ing back toward the nozzle and air discharge as 
the temperature increases, and this results in 
blocking the air supply as expansion occurs with 
in the restricted area. This action is followed by 
momentary smothering and lowering of the tem 
perature which causes the flame to recede, per 
mitting a reestablishment of the air supply, foll 
lowed by a continuous repetition of the first and 
then the Second of these 
pulsating fire, 
There have been many attempts in the prior 

art to eliminate flame fluttering or panting, but 
such attempts have not been comparable to that 
of the present invention because the prior at 
tempts, of which the U. S. patent to Wollmer No. 
2,078,884 and British Patent No. 419,852 of 1934 
are examples (and which exemplifications have 
not been based on a clear understanding of the 
cause and effect of flame fluttering), have at 
tempted to overcome the difficulties by a recircu 
lation of the products of combustion. In view of 
these disclosures, the reason for at least partial 
elimination of pulsation in the fire when recircu 
lation was employed, is obvious, since the dilution 
of the oxygen in the air supply by products of 
combustion containing water and carbon dioxide, 

conditions, producing a 

inert gases, which have replaced O2, results in an 
air Supply to the flame which contains less than 
the approximate 21% O2 normally present, and 
which will tend to reduce flame velocity. This 
method is objectionable because it results in 
heating and fouling of the nozzle, electrodes, and 
other portions of the equipment. While initially 
this procedure may be effective, it ultimately be 
COnes, more and more difficult to obtain con 
plete combustion as the inner portions of the 
equipment become more and more heated and 
fouled, and flame volumes will also be increased 
and flame temperatures will be reduced by this 
method. Furthermore the matter of adjustment 
becomes very critical. 
The result in the present invention is a high 

efficiency conical flame from which panting, whif 
fing and fluttering is eliminated. Any num 
ber of vanes and slots may be employed, but they 
are preferably uniformly arranged around the 
periphery of the air supply head. In the present 
invention a highly desirable flattened, conical 
flame is produced, and the necessary air for sup 
porting combustion is introduced uniformly and 

progressively in such a manner that all of the 
air must come into contact with the burning oil 
and gases during combustion so that it is un 

3. 

necessary to provide an excessive amount of air 
which will tend to reduce the temperature and 
efficiency in order to secure clean and complete 
combustion. 
Our improved method of securing efficient com 

bustion comprises the atomization by spraying of 
liquid fuel into air which mixture is ignited and 
the supply of air adjacent the spray with a for 
'ward motion, and the introduction of additional 
air at a higher velocity than the rate of flame 
propagation, at the root of the flame for the pur 
pose of eliminating fluttering, whiffling or pant 
ing, and effecting smooth and uniform combus 
tion. It will thus be observed that We have, by 
means of our improved method and construction 
of burner, solved the problem of eliminating flut 
tering, whiffling or painting of the flame with 
which we believe the entire oil industry is and 
has been for some time concerned. Also in the 
present invention there is in the products of Com 
bustion a higher percentage of CO2 with a smaller 
amount of excess air than has been possible of 
attainment heretofore. 
What is claimed as the invention is: 
1. The method of combustion of liquid fuel, 

which comprises, delivering a jet of atomized 
liquid fuel along an axis toward a combustion 
zone, mixing the atomized fuel with primary air 
advancing along the axis with the jet at rela 
tively low velocity and deflecting the outer por 
tions of said primary air inwardly to produce a 
nebulous mixture proceeding slowly toward said 
ZOne, igniting the mixture, and thereafter inject 
ing inwardly into the burning and axially ad 
vancing mass of mixture additional air moving at 

10 

15 

20 

25 

30 

35 

higher velocity and sufficient to support approxi- d 
mately complete combustion of the fuel. 

2. The method of combustion of liquid fuel, 
which comprises, delivering a spreading jet of 
atomized liquid fuel along an axis and toward a 
combustion zone, simultaneously advancing an 
enveloping air supply along said axis at rela 
tively low velocity and directing the air into the 
atomized fuel to produce a nebulous mixture 
proceeding slowly toward said Zone, igniting the 
mixture, and thereafter injecting inwardly into 
the burning and axially adancing mass of mix 
ture high velocity whirling additional air suf 
cient to support approximately complete com 
bustion of the fuel. 
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