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LIQUID FUEL BURNER 
Earl Joseph Senninger, Chicago, Ill., assignor to 
Sanmyer Corporation, a corporation of lli 
nois 

Application January 27, 1942, Serial No. 428,392 
(C. 158-36) 4 Claims. 

This invention relates to liquid fuel burners, 
eSpecially adapted for heavy oils such as No. 5 
fuel oil. It has for its principal object to provide 
Sufficient preheating of the oil as it approaches 
the burner to insure proper atomizing while pre 
venting carbonizing. 
Generally speaking, this is accomplished by 

feeding the oil directly from a pump to the burner, 
preferably a positive displacement pump, and 
Surrounding a suitable length of the oil supply 
pipe adjacent to the burner nozzle with a heating . 
element whose wattage after starting drops below, 
and remains below, the capacity required to pro 
duce carbonizing temperatures in the oil. 
Further objects and advantages of the inven 

tion will appear as the disclosure proceeds and 
the description is read in connection with the 
accompanying drawings in which 

Fig. 1 is a vertical section through a commercial 
embodiment of the new oil burner; 

Fig. 2 is a view, partly in longitudinal section 
and partly in side elevation, of a rearward portion 
of the preheater incorporated in the burner; and 

Fig. 3 is a similar view of the forward portion 
of the preheater. 
But these specific illustrations and the corre 

Sponding description are used for the purpose of 
disclosure only and are not intended to impose 
unnecessary limitations on the claims, or confine 
the patented invention to a particular use. 

General description 
In Fig. 1 a main housing, having a base 2, pro 

vides a tank or reservoir i for lubricating oil, 
a chamber 2 for primary or atomizing air above 
the oil tank, a suitable filter or cleaner and oil 
Separator 3, and a secondary fan or blower cas 
ing 5, communicating with a horizontally di 
rected draft tube 6 passing out through the 
chamber 2. 
Within the draft tube 6 are a primary air line 

7, a burner nozzle 8, an oil line 9 with its asso 
ciated heater 20 for delivering heated oil to the 
nozzle 8, and a pair of electrodes 2 associated 
With the nozzle for igniting the mixture of oil 
and air when the burner is started. Only one of 
the electrodes is shown in Fig. 1. 
The main housing also forms a support for a 

motor driven secondary air fan or blower 23, 
which delivers secondary air through the draft 
tube 6 around the mixture of oil and air dis 
charged from the nozzle 8. A suitable primary 
or atomizing air pump (not shown) forces air 
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filter is charged with bronze wool. In the cham 
ber 2 the primary air passes over the supply of 
lubricating oil 3. The primary air is led from 
the chamber 2 through a pipe 32 to the air line 
T. In fact, the air line i7, the chamber 2 and 
the pipe 32 may be considered as forming a single 
air line with a storage or pressure chamber in 
an intermediate position which insures an even 
flow to the nozzle and forms pressure for several 
other purposes. ???? 
An arrangement (not shown) for circulating 

lubricant continuously delivers air and oil foam 
to the filter f3, whereby the bronze wool in the 
filter is made to serve as an oil separator and an 
air cleaner, and the lubricating oil collected there 
drops down over the outside of the draft tube 6 
and returns to the tank . 
When: a room thermostat or boiler control, or 

equivalent means, in the burner control system 
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calls for heat, an electric circuit is closed auto 
matically to allow current to flow to the oil heater 
20. After a delayed action, for example, twenty 
five Seconds, a motor circuit will close to start 
the secondary air fan or blower 23, the primary . 
or atomizing air pump for forcing air through 
the primary air line 7, and the oil pump for 
forcing air into the burner oil line 9. As the 
mixture of air and atomized heated oil is dis 
charged from the nozzle 8, sparks from the elec 
trodes 2 ignite it and the fame is further fed 
by the supply of secondary air delivered by the 
fan or blower 23 through the draft tube 6. The 
resistance of the heater element 20 increases with 
the rise in temperature and the wattage drops to 
the selected limit for the particular design. It 
will be understood that various automatic cOntrol 
Systems may be used. 

It is contemplated that the oil pump employed 
to force oil through the oil line 9 will have a 
positive displacement, and continuous delivery, 
the pump output for a given adjustment and speed 
being constant for all practical purposes. For 
that reason when it is used as a metering pump 
the apparatus can operate successfully on No. 5 
oil. 
The draft tube 6 intersects the main housing 

somewhat below the mid portion, and the lower 
wall 8 of the draft tube extends across the main 
housing above the lubricating oil tank and, in 
effect, forms the upper portion of the chamber 
for primary or atomizing air. 
The sides of the main housing are bulged to 

form passages upwardly around the draft tube 
through the chamber 2 and the filter 3, which 55 and leading to the space for the filter 3, which 
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space is closed at the top by a cap plate 84, Se 
cured in place by bolts and carrying an air pres 
sure gauge 85. The bronze wool, which really 
forms the filtering and oil separating element of 
the filter 3, is in the space above the draft tube 
under the cap 84. Removing that cap permits 
access for cleaning the bronze wool, which should 
be done at suitable periods by removal and wash 
ing in kerosene or some similar Solvent. 
The upper portion of the draft tube 6 at the 

left in Fig. 1 opens into the Secondary air fan 
or blower casing 5, which is generally eccentric 
with respect to the fan or blower 23 but affords 
direct and proper communication for air from 
the blower into and through the draft tube 6. 
Just below the fan casing 5, and Opposite to 

the draft tube, the main housing has an open 
ing closed by a cap 86, into which the air tube 

is fitted at the end opposite to that connected 
with the nozzle f8. The cap also carries an ap 
propriate nipple, etc., 87, for connection with the 
air pipe 32, thus establishing the complete all 
line from the primary or atomizing air pump 
to the nozzle. 
At each side of the nipple 8, and slightly 

above, are open insulated fittings 88 to admit 
wires 89, the inner ends of which are secured to 
the electrodes 2 f by nuts 90. 

Beneath the nipple 87 the cap 86 has an open 
ing 9 to admit the heater tube 92 which Sul'- 
rounds the heater 20 and the oil line 9 leading 
to the nozzle 8. Suitable mounting for the elec 
trical connections and the end of the oil pipe 
19 are provided by a large cast fitting 93, Secured 
to the Cap 86. 
Forked pedestals 94, formed with legs 00, 

have openings 95 and 96 to receive the air pipe 
fT and the heater tube 92, respectively, and carry 
clamps 97 to receive the insulating tubes 98 for 
the electrodes 2. By removing the fastenings 
for the cap 86 this assembly (called in practice 
the drawer assembly) may be withdrawn as a 
unit fro;n the draft tube. The delivery end of 
the draft tube is equipped with a suitable con 
verging fitting to to direct the secondary air 
against the mixture of oil and primary air dis 
charged from the nozzle 8. The detailed con 
struction of the nozzle, its connection with the 
primary air pipe 7, the oil pipe 9 and its oper 
ation in use, will be sufficiently clear without 
Specific description. 
The size of the orifice, the spray angle, and 

such like Will vary With conditions and personal 
preference. 

The preheater 
The large cast fitting 93, shown in Figs. 1 and 

2, may well be called the base of the preheatel', 
for it and associated parts form a unit that may 
be inserted and removed from the cap 86 of the 
drawer assembly. This base is made hollow to 
provide a chamber 70, the outer wall of 
which has an opening wherein. One end of the 
oil pipe 9 is fitted. The opposite Wall has a 
larger opening 73 through which the pipe 9 
projects with clearance and into which the inner 
end of the heater tube 92 is fitted. The other 
wise free end of the oil pipe 9 is connected with 
the nozzle 8 by the elbow 4. Adjacent to the 
elbow the pipe S has a brass collar 75 pressed 
On it. Which is received in the adjacent end of 
the heater tube 92 and secured to it by crimp 
ing T6. The electrical resistance element 2 is 
WOlind upon a mica tube fitted over the oil 
pipe 9, and, in turn, is enclosed within a sec 
ond mica, tube 78. Insulated lead wires 79 and 
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80 are brought into the chamber 10 through 

flexible hose connected to the base 93 by a nipple 
f8l. One lead 9 is electrically connected With 
one end of the resistance eiement 20 by having 
a stripped portion 82 intertwined with it and 
made fast by a clamp 83. The other lead 8C 
passes along between the outer mica tube i8 
and the heater tube 92, and has a stripped por 
tion 84 intertwined with the opp Osite end Of 
the resistance element 2 and made fast by a 
clamp 85. 
By way of a specific example that has been 

found satisfactory in heavy oil burners.for No. 5 
fuel oil consuming from one-quarter of a gallon 
an hour to Seven gallons an hour, the following 
details are added. 
The oil pipe i 9 is Steel tlubing one-qla’te’ 

inch outside diameter and approximately three 
sixteenths inch inside diameter. The resistance 
element is composed of No. 35 pure nickel Wire, 
fourteen (14) turns per inch, for approximately 
nineteen (19) inches of the length of the tube S. 
It has approximately 40 ohms resistance Cold; 
that is, at a room temperature of around 70; 
and it draws 300 Watts on 110 volts A. C., but, due 
to the peculiarities of the metal, the Wattage 
drops to 150 when the heating element is hot, i.e., 
at normal Operating temperatureS. 
Of course, other materials can be used. 

Nickel wire containing a small proportion of 
chronium, Cobait, or other metals will approxi 
mate the same results. 

Preferably the control system turns on the 
heater as soon as there is a call for heat and ap 
proximately one-half minute before the air flow 
and oil flow are started. During this interval the 
preheater will condition the oil remaining in the 
oil tube 9 after the last stop. This insures that 
the oil pipe 9, with its contained oil and asso 
ciated parts, will be appropriately warmed up by 
the time oil flow starts to the burner. For the 
Values of resistance given, and using a half min 
ute time delay, the relationship is such that the 
oil in the fuel line immediately adjacent to the 
noZZle is heated to a temperature of around 190° 
F., which is not far below the flash point of the 
oil and hence provides for quick ignition. As soon 
as the fuel valve is opened so that there is a flow 
of oil through the pipe 9 to the nozzle, the tem 
perature of the heater drops because of the more 
rapid heat transfer and the wattage input set 
tles to a value of approximately 150 watts, fifty 
per cent leSS than the wattage input when the 
heater is cold. With oil flowing through the pipe 
i 9 and the heater operating at 150 watts, the cili 
is heated to a temperature of around 105 F., 
which is well below the temperature at which oil 
carbonizing will take place but which is suffi 
Ciently high to give the oil proper viscosity char 
acteristics for atomization of fuel at the nozzle. 
As the temperature rises the resistance in the coil 
20 will rise and the wattage will drop accordingly. 
The considerable length of oil pipe 9 enclosed 

Within the preheater insures appropriate preheat 
ing, and the close proximity of the end of the coil 
to the nozzle insures the delivery of properly con 
ditioned oil to the orifice. 
By this arrangement the appropriate preheat 

ing is accomplished with very small current con 
Sumption as compared with prior devices. The 
automatic drop in Wattage as the resistance in 
creases eliminates the necessity or even expedi 
ency for including a make and break Thermostat. 
The temperature at which the heating coil or re 
sistance element 20 tends to hover under any 
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given operating conditions involves an equili 
brium of several factors, among which are the 
specific heat of the fuel oil, the rate of flow of 
the fuel oil, the resistivity of the heating coil, 
and the temperature coeficient , of resistance. 
The Outstanding advantage of substantially pure 
nickel as the resistance material is that it pro 
vides a particular combination of resistivity and 
temperature coefficient of resistance that causes 
the equilibrium to occur and to vary in a manner 
essential to proper functioning of the burner. In 
other words, the properties of pure nickel cause 
a certain inherent, automatic regulation of the 
oil-heating coil, regulation that would ordinarily 
require auxiliary automatic controls. 
One aspect of the automatic regulation is the 

above mentioned drop from an initial 300 watts 
heat input to a normal heat input of 150 watts 
as normal oil flow is establishe?, the normal level 
of heat input attributable to peculiar properties 
of nickel being moderate enough to be continued 
indefinitely without overheating the oil. 
Another aspect of the automatic regulation is 

that any tendency of the heating coll to be cooled 
is offset by the relatively large increase in wattage 
brought about by any drop in temperature of the 
resistance. In other words, pure nickel minimizes 
the drop in temperature of the heating coil that 
Occurs whenever the oil flow is increased above 
normal to meet an increased demand for fuel consumption. 

0 

5 

20 

25 

30 

Both of these aspects obviously are intimately r 
related to the temperature coeficient of resist 
ance, since both aspects vary directly with the 
temperature coeficient. The temperature coefi 
cient of pure nickel is approximately.005 perde 
gree º C. If this temperature coeficient is used 
as a basis for calculations, it is found that the 
resistance of the heating coils doubles when it is 
heated from room temperature to a value on the 
Order of 400 F.; therefore the heating coil in the 
described apparatus normally is at this tempera 
ture when the heat input is at the normal rate 
of 150 watts. 

In the preliminary heating period before oil 
flow exists to keep the heating coll cool, the heat 
ing coil reaches temporarily an exceedingly high 
temperature, as high, for example, as approxi 

35 

40 

mately 1000' F. with corresponding increase in . 
resistance and drop in wattage. The input of 
the heating coil starts with 300 watts with the 

' coil at room temperature, then drops to a mini 
mum of, say, approximately 80 watts with the 
heating coil at around 1000 F., and finally climbs 
to the normal 150 watts after oil flow begins. 

In considering the suitability of other metals 
or alloys as substitutes for pure nickel, two ques 
tions arise. First, is the resistivity of the pro 
posed substitute close enough to the resistivity of 
pure nickel to make the dimensions of the sub 
stitute coll practical for the present purpose?. As 
an extreme example, copper has a high tem 
perature coeficient but has such low resistivity . 
that it would be inconceivable to employ a coil 
big enough to give the required ohmic resistance. 
Second, is the temperature coefficient large 
enough to provide the automatic regulation to an 
extent adequate for the present purpose? . 

It is believed that any satisfactory substitute 
for pure nickel must have a temperature coef 
cient of resistance on the order of .003 per degree 
C., or higher, to introduce the required degree 
of inherent regulation into the described burner 
combination. Very few resistance materials meet 
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both requirements of high resistivity and high 
coeficient of resistance. Resistance materials 
commonly used for elements to heat flowing oil, 
and the like, do not qualify. For example, nickel 
chromium alloys widely in use have temperature 
coefficients that are less than 10% of the ten 
perature coefficient of pure nickel, i. e., below 
.0003. 

I claim: 
1. In an oil burner of the type including a noz 

zle with fuel and primary air lines leading to the 
nozzle, the combination therewith of an electric 
heater for the fuel line located closely adjacent 
to the nozzle and characterized by having a suff 
ciently rapid rise in resistance, with rising tem 
perature to result in a wattage input at room tem 
perature of 70 F. that is at least substantially 
twise as high as it is when the heater has reached . 
its normal operating temperature, said latter tem 
perature being such as to insure against car 
bonizing of the fuel. 

2. In an oil burner of the type including a 
nozzle with fuel and primary air lines leading to 
the nozzle, the combination therewith of an elec 
tric heater for the fuel line located closely ad 
jacent to the nozzle and characterized by having 
a resistance element having a temperature coef 
cient of resistivity on the order of .003 per degree 
C. or higher over the range of temperatures that 
it operates whereby the heater will heat rapidly 
but will automatically reduce the wattage input 
to a substantially lower value, said resistance elle 
ment also being characterized by having a normal 
operating temperature when a minimum amount 
of fuel is being delivered to the nozzle for burner 
operation, that is low enough to insure against 
carbonizing of the fuel. 

3. In an oil burner of the type including a 
nozzle with fuel and primary air lines leading to - 
the nozzle, the combination therewith of an elec 
tric heater for the fuel line located closely ad 
jacent to the nozzle and characterized by having 
a resistance element composed of wire having a 
sufficiently high nickel content to result in a tem 
perature coeficient of resistivity on the order of 
.003 per degree. C. or higher whereby the heater 
will heat rapidly but will automatically reduce 
the wattage input to a substantially lower value, 
said resistance element also being characterized 
by having a normal operating temperature when 
a minimum amount of fuel is being delivered to 
the nozzle for burner operation, that is low enough 
to insure against carbonizing of the fuel. 

4. In an oil burner of the type including a 
nozzle with fuel and primary air lines leading to 
the nozzle, the combination therewith of an elec 
tric heater for the fuel line located closely ad 
jacent to the nozzle and comprising an insulat 
ing tube telescoped over the fuel line, an elec 
trical resistance element wound on the insulating 
tube, and a second insulating tube telescoped over 
the resistance element, said resistance element 
being characterized by having a temperature co 
efficient of resistivity on the order of .003 per de 
gree C. or higher and having a wattage input 
when started at room temperature of 70 F. that 
is substantially 50% or more than it is when the 
heater has reached maximum temperature, said 
resistance element. also being characterized by 
having a normal operating temperature when a 
minimum amount of fuel is being delivered to . 
the nozzle for burner operation, that slow enough 
to insure against carbonizing of the fuel. 

EARL, JOSEPH SENNINGER. 


