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This invention relates generally to heat 
' ing systems employing‘ a liquid hydrocarbon 
or oil fuel. ' - . 

Many forms of oil burners are being manu 
5 factured for installation with household 
heating systems. These furnaces may be 
‘divided roughly into three classes, the rotary 
,burners, the type employing an open ?repot, 
and the nozzle ejection type. The rotary 

.10 burners are practically noiseless in opera 
tion but require a relatively high ‘specific 
‘gravity oil, are expensive to manufacture 
and-their complexity renders them di?icult 
to install and maintain. The ?re pot type I 

15-makesmore or less noise in operation, re 
quires a fairly high speci?c gravity oil, and 
does not give a high thermal ef?ciency com 
parable with the nozzle type. The nozzle 
burners inject a spray of oil into the combus 

20 tion chamber of the furnace andcan e?icient 
ly. burn a high speci?c gravity oil, are cheap 
to manufacture and may be vquickly put in 
operation. However the nozzle burners have 
had one disadvantage in that they are noisy 

25 in operation, causing a continuous roar which 
is very disagreeable in a dwelling. All pre~ 
vious attempts to minimize this noise have 
failed or have seriously impaired the ef 
?ciencyi of the. burner. - 

It is an object of this invention to devise 
a process or method of operating a spray 
nozzle type of oil burner'whereby it will be 
noiseless in operation and at the same time 
will have a high thermal e?ciency. _. 

It is a further object of this invention t 
' devise a practical form of apparatus for car 

. rying out the above process which will‘be 
easy and cheap‘ to install with‘the standard 
forms ofhousehold heating systems. 

It is a further object'of this invention to 
devise an improved arrangement for connect 
ing the oil‘ feed unit to the nozzle burner in 
which the burner is mounted upon the door 

> of the furnace and is connected to the feed 
45 unit by means of one or more ?exible tubes or 

conduits. ' ~ . p 

, It is a further object of this invention to 
generally improve the ejection type of spray 
nozzle by providing means for cooling the 

‘0 nozzle support pipe and for preventing ac 
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cum‘ulation of soot on the negative electrode. 
It is also proposed to’support the nozzle in 

‘ such a manner that it'may' be adjusted to di 
rect the spray in any desired direction. 

It is a further object 0f,this inventionto 
provide an oil feed unit in which all leakage 
from-the pump, compressor, or other appa 
ratus employed is returned to the system. 
Another object of this invention is to incor 

porate an automatic‘v control means with the 
furnace for maintaining the draft. through 
the combustion vchamber substantially con 
stant. ‘ ‘ 

Further objects of the invention will vap 
pear from the following description in which 
I have set forth the preferred embodiment of ' 
my invention. It is to be understood that the 
scope of the invention is to be- determined 
from the claim and the scopeof the prior art. 

Referringlto the drawings: ‘ ' . 

The ?gure is a side elevational view partly 
in cross section showing the complete system 
of this invention. 
After much experimentation to determine 

the cause of the noise produced by the ordi 
nary lnozzle' type \of burner, I have found 
that when the burner is being operated with 
in a combustion chamber through which a 
draft of air is passed, there is a certain criti 
cal velocity of the air and products of com 
bustion which if exceeded, causes the ?ame 
to burn unevenly and sets up audible vibra 
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tions or noise which is transmitted through - 
the furnace walls, piping or conduits to all 
parts of the building being heated. In this 
invention the operation of the nozzle is main 
tained substantially noiseless by maintaining 
the velocity of the air currents and the prod 
nets of combustion below this critical velocity, 
and at the same time providing a su?cient 
quantity of air at a su?iciently high tem 
perature to ei?ciently support combustion of 
all of the oil. In general, the apparatus com 
prises a combustion chambeiywhich ma be 
the combustion chamber of ‘any/standard orm 
of domestic furnace, and which is‘ provided 
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at its bottom with a loose bed of refractory‘ I 
material, through which, substantially‘ all of 
the air passing into the furnace is forced to 
pass. The nozzle vburner is positioned above 
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this bed so as to spray the oil downward 
through the upwardly passing currents of 
air. By excluding substantially all air from 
the side walls of the combustion chamber 
and by maintaining the velocity of the draft 
substantially constant by automatic means, 
the operation of the nozzle may be maintained 
practically noiseless. 

Referring to the drawing, there is shown 
a representative type of household furnace 
10, comprising a combustion chamber 11 and 

v a water jacket ‘12. It is obvious that the 
system may be incorporated with any ordi~ 

' nary furnace system whether hot air, steam, 
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or hot Water. Positioned within the combus 
tion chamber so as to spray oil downwardly 
into the same, there is a nozzle oil burner 
designated generally at 13 which receives oil 
and air’under pressure from the oil feed unit 
14.. The side walls of the combustion cham 
ber are at all times substantially closed to 
ingress of air as it is proposed to introduce 
all of the air draft through the bottom of 
the chamber. To form the bottom of the 
combustion chamber there is provided a loose 
porous bed 16 of refractory material such as 
roken?re brick, which is supported upon 

the furnace grate 17. For example, with the, 
usual size of household furnace the bed 16 may 
be four or ?ve inches deep and extend sub 
stantially the entire diameter of the combus 
tion chamber, so’that incoming air will be 
forced to ?lter through the bed and pass up— 
wardly as a column through the combustion 
chamber. It is of course understood that 
air is introduced below the grate 17 either by 
means of a forced draft arrangement or by 
opening the ash door 18 or providing an aper 
ture 19 in the same. In the apparatus shown 
the draft through the combustion chamber 
is induced by means of. a stack connected to 
a draft pipe 20. In order to maintain the 
velocity of the draft substantially constant 
at all times and independent of the draft pro 
duced by the stack there is provided an auto 
matically operated valve designated generally 
at 21 which will be later described in detail. 
The nozzle burner 13 comprises generally 

a mounting 23 which is adapted to be secured 
to suitable means such as a door 24 of the 
furnace. This mounting includes a body 
member 26 which is adapted to be inserted 
man aperture in the door 24:. The outer end 
of the body member is provided with a suit- . 
able ?ange which is adapted to be clamped 
against the outer face of the door 24. The 
inner portlon of the oil pipe 30 is provided 
with a_goose neck 32 upon the extremity of 
which is ?xed the nozzle spray tip .33. For 
igniting the oil spray there is provided a pair 
of ignition electrodes 34 which are extended 

‘ through the body member 23, being insulated 
by means of suitable insulating tubes. The 

cone and the inner extremities of the ignition 
electrodes 34: preferably extend adjacent the 
periphery of this cone. In order to minimize 
the formation of soot deposits upon the insu 
lators and upon the electrodes, the body mem 
ber is ?tted with suitably provided upper and 
lower projections or shelves. 

In order to supply current to the ignition 
electrodes 34:, a suitable high tension trans 
former is provided which is indicated at 71. 
The high tension conductors from the trans 
former are connected to the ignition electrode 
311 by the ?exible conduit 43. Power line con 
nections to both the motor and transformer 
have been shown as extended through the 
conduit 72 terminating within the conduit 
box 73. The current supplied to the motor 
and transformer may of course be controlled 
either by means of a manually controlled 
switch or by means of an automatic thermo 
stat arrangement or by both so that the entire 
device may be started and stopped merely by 
controlling the current supplied to the motor 
and transformer. It may also be convenient 
to provide an automatic cut-off switch 76 in 
series with the motor and transformer to ar 
rest operation of the system in case the oil 
becomes extinguished at the nozzle. Thus as 
shown in the drawing the cut-off switch 76 is 
operated by means of oil collected by a drip 
pan 77 which is positioned directly below the 
furnace grate 17. The drip pan 77 is con 
nected to the switch 76 by means of a pipe 78 
so that if the burner becomes extinguished 
and the motor continues to operate to eject 
oil from the nozzle, the oil will drip down 
thru the ?re brick bed 16 and collect in the 
pan 77 until su?icient oil has ?owed through 
the pipe 78 to operatev the switch, after which 
operation of the motor and transformer will 
be arrested. In order to protect the oil feed 
unit from dirt and dust, a removable cover 
79 may be ?tted over the base plate 49. 
The automatic damper valve 21 may be of 

any suitable type which will maintain the 
draft within the furnace substantially con 
stant and independent of variations in draft 
in the pipe 20. The particular form of valve 
shown however, comprises a plate 81 which 
is curved to form a portion of a cylindrical 
surface. This plate is pivotally mounted as 
at 82 near one edge of an open sided housing 
83 which is inserted in the draft pipe 20. 
The edge of the plate is connected to its 
pivotal axis 82 by means of a pressure plate 
84 while the ends of both the plates 81 and 84 
nearest the furnace 10 are connected by an 
end plate 85. The valve is preferably counter 
balanced by means of a weight 86 connected 
to the valve by means of a cord 87 which is 
wrapped about the outer surface of the curved 
plate 81. With this form of valve the plate 
84 always presents a constant‘pressurearea 
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plate 81 will rotate inward to a certain angle 
to permit a certain amount of external air to 
enter the open housing 83. If the draft in 
creases from some cause then the plate 81 
will rotate farther into the housing to admit 
more air to the draft pipe and conversely if 
the draft decreases the plate will rotate to a 
position farther out from the housing to re 
strict passage .of air into the pipe 23. Thus 
the effect of this valve is to maintain substan 
tially a constant draft in the furnace inde 
pendent of variation of draft in the pipe 20. 
The value of the draft within the furnace 
may be varied by changing the mass of the 
counterweight 86. 
To install this system with a standard do 

mestic furnace it is not necessary to make 
extensive alterations. The combustion cham 
ber 11 may be left undisturbed and the bed 
16 of broken ?re-brick may be placed di 
rectly upon the furnace grate. The nozzle 
burner 13 may be readily mounted upon 
the furnace door and the nozzle 13 adjusted 
by bending the goose neck or by adjusting 
the pipe 30 in its mounting until the oil 
spray is in the desired direction. The oil 
feed unit 14 may be placed in a convenient 
position beside the furnace 10, and because 
of the manner in which the connections 
have been made to the motor and cut out 
switch 76 it is only necessary to connect the 
line conduit 72. Because of the ‘flexible con 
nections between the nozzle and the feed 
unit 14 the furnace door 24 may be swung 
partly open to inspect and adjust the burner 
when in operation. The use of ?exible con 
nections between the nozzle and feed unit is 
an important feature of my invention since 
it not only makes possible the mounting of 
the pump and compressor at a safe distance 
from the furnace but it also obviates the use 
of pipe joints adjacent the furnace which are 
apt to leak. 
In operating the system, upon closing the 

, circuit to the motor and transformer a mix 
ture of oil and air is sprayed from the noz~ 
zle 33 above the ?re brick bed 16. The spark 
discharge across the_end of the electrode 34 
will ignite the spray and by adjusting the 

.1v nozzle" either by bending the goose neck 34 
or by shifting the pipe 30 in the burner 
mounting, the burner ?ame may be projected 
downwardly toward the center of the com 
bustion chamber. The pressure of the oil 
and the character of the nozzle are prefer 
ably such that the ?ame produced will be 
what, is commonly termed a slow or lazy 
?ame which preferably should be adjusted 
so that the ?ame is not impinged upon the 
walls of the furnace. Good results have been 
obtained by using a Diesel oil of 24 to 28 
degrees Baumé sprayed at a pressure of 
from 41/2 to 9 pounds per square inch. By 
the use of ?re-brick bed 16 the draft entering 
the mmbustion chamber may be maintained 

3 

substantially uniform in velocity, that is the 
velocity of the draft at all points in a plane 
taken parallel to the surface of the bed 16 
will be substantially constant. Furthermore, 
by proper regulation of the automatic 
damper valve 21 the velocity of the air with 
in the combustion chamber and the velocity 
of the products of combustion are main 
tained below the critical value which cause 
the ?ame to produce sound. Heating of the 
bed 16 will also cause the draft entering the 
chamber to be preheated to a uniform tem 
perature. With this arrangement the burner 
when properly adjusted is practically noise 
less and cannot be heard even when stand 
ing only a few feet away from the furnace. 
Furthermore, the thermal e?iciency of the 
system is very high and the ?ame occurs 
without formation of soot. 

I claim: 
A noiseless method of burning oil utilizing 

a nozzle for spraying the oil, a combustion 
chamber, and a porous bed of loose material 
forming the lower wall of the combustion 
chamber, said method comprising inducing 
a draft of air upwardly through said bed, 
spraying oil downwardly toward said bed 
to maintain combustion within the chamber, 
and maintaining the pressure within the 
chamber substantially constant. 
In testimony whereof, I have hereunto set 

my hand. 
WHITMAN SYMMES. 

70 

75 

80 

85 

90 

100 

105 

110 

I15 

120 

125 

130 


