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UNITED STATES 

2,199.454 

PATENT OFFICE 
2,199,454 

MEANS FOR PREHEATING OL FOR OIL 
BURENERS 

Robert F. Ander, Rutherford, N.J., and George 
R. Koeln, Atlanta, Ga., assignors to Electrol 
incorporated, Clifton, N. J., a corporation of 
Delaware 

Application November 15, 1939, Serial No. 304,460 
2 Claims. 

Our invention has for its object a certain new 
and useful improvement for preheating oil in 
order to obtain a more complete atomization of 
the oil when it is sprayed from a nozzle. 

It is a recognized fact that, in order to obtain 
a desirable combustion, it is necessary to break 
the oil up into fine particles. This is accomplished: 
in numerous ways, one of which is forcing oil 
through tangential slots in a fixed piece in a 
nozzle which will cause the atomization of the 
oil. When the oil reaches these tangential slots 
and enters a circular "whirling chamber, the 
rapid rotation in the whirling chamber causes 
particles of oil to be thrown of through the 
nozzle at a very high rate of speed; this speed 
breaking up the fine particles, 
This method is generally satisfactory where a 

light oil is being burned but if it is desired to use 
a heavy viscous oil it has been found in practice 
there is a lack of rotation or turbulence which no 
doubt is due to the viscous quality of the oil. The 
result is that the oil may issue from the nozzle in 
a very poor spray or even in a solid stream ap 
proximating the size of the lead in a pencil. 

In order to overcome this objectionable feature, 
the heavier oils are heated, which, as is under 
stood, reduces the viscosity of the oil to a point 
comparable to the lighter grades of oil. Such a 
preheating system is described in the patent to 
Scott No. 1,640,729. The difficulty of this system 
and similar ones is since the same rate of heat 
prevails whether 1/2 gallons of oil are burned 
per hour, or 8 gallons per hour, such a preheater, 
with light loads, would build up terrific heat and 
cause the oil to crack depositing carbon which 
would eventually plug the nozzle. 
Another objection was that when the burner 

was started it was found in practice that there 
would be considerable cold and consequently 
heavy oil in the tube leading to the nozzle cut-off 
valve as well as in the line leading froii the 
heater to the cut-off valve if one is used. As a 
consequence, when the burner was started this 
residue of cold oil would be sprayed into the com 
bustion chamber, but due to its viscosity it would 
not be sufficiently atomized to ignite. When the 
oil which had been heated in the heater reached 
the nozzle, ignition would take place and the cold 
oil previously sprayed into the combustion cham 
ber would also ignite with a disturbing force. 
Our invention has for its principal object to 

provide means not alone to preheat the oil, but 
also to provide a construction which will prevent 
any cold oil reaching the nozzle. 
A further object is to provide means to cause 

(C. 158-36) 
a continuous circulation of the oil so that no cold 
oil will remain in the burner, nor reach the 
nozzle until it has reached the required tem 
perature. 
Another object is to provide an automatic con 

trol to cut of the heat when the oil has attained 
the proper degree of heat. 
A further object is to provide a supplementary 

heater in which the oil may be heated by the 
boiler water, in this way we conserve the elec 
tricity used in the preferred form of preheater. 
A further object is to provide a by-pass valve, 

of the well-known thermostatic type, which will 
remain open while the cold oil is passing through 
it but which will automatically close when the 
oil reaches the proper temperature, 
A further object is to so construct the by-pass 

valve that it will permit the oil to rush through 
the valve without closing the valve, even though 
the tendency is to close it. 
We design the by-pass valve so that the area 

of the valve needle acted on by fluid pressure 
when the valve is closed is such that the force 
exerted by the fluid pressure, tending to hold the 
valve closed, is greater than any force exerted 
by the thermal elements in the by-pass valve, 
tending to open the valve. Therefore, the valve 
will not open until pressure is released and will 
not close again until temperature has been ap 
plied." 
Our means of accomplishing the foregoing 

objects may be more fully comprehended by hav 
ing reference to the accompanying drawings, 
which are hereunto annexed and are a part of 
this specification, in which: 

Fig. 1 is a more or less diagrammatic view of 
an oil burner equipped with our improvements, 
some of the parts being shown in section; 

Fig. 2 is a somewhat similar view showing also 
the supplementary heater; and 

Fig. 3 is a detail plan view of the thermostatic 
disc used in the system. 
Similar reference numerals refer to similar. 

parts throughout the entire specification. 
As shown in the drawings, we provide a reser 

voir which is connected to a suitable oil sup 
ply (not shown) by a pipe 2 which leads from a 
pressure regulating valve 3 to control the pres 
sure of the oil in the reservoir f. We mount our 
heater which is preferably an electric one in 
side of the reservoir . Suitable binding posts 
5 and 6 mounted on an insulating block are pro 
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vided for connecting the electrical conductors 
(not shown). An automatic thermally actuated 
controll is mounted in the reservoir preferably 
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2 
adjacent the top. It is connected in line with the 
heating element 4 so that when the oil is heated 
to the proper temperature it will automatically 
cut off the current, until the temperature of the 
oil falls below that at which proper atomization 
of the oil is attainable when it will again cut 
in. A port or passage 8 is provided at the top 
of the reservoir and leads to a suitable strainer 
9 mounted in a chamber 10 formed in the reser 
voir . A port or passage i? leads from the 
chamber 10 to a pipe 2 which carries the oil 
to a second strainer 3 through which the oil 
passes into a chamber f4 formed in the body 
is of the cut-off valve. This valve body is is 
provided with a valve cap is and a diaphragm 

of any of the standard types on the market. 
This diaphragm 7 does not move in constant de 
flection with the application of pressure there 
to. After a certain pressure has been reached, 
its position changes with a snap and bows on the 
other side. A coil spring 8 is mounted in the 
valve cap 6 and exerts a pressure upon the dia 
phragm T. A screw 19 provides convenient 
means of adjusting the pressure of the spring 8. 
The head 20 of the screw 9 is enclosed in a 
screw cap 2 to prevent the accidental changing 
of the pressure after it has once been set. A valve 
stem 24, having a needle valve 25 at its outer end, 
is secured to the diaphragm T. The needle valve 
25 opens and closes a seat formed in a wall in 
the tube 26 adjacent its outer end. A port 25a. 
is formed in this wall and leads to a Spray noz 
zle 25b of standard construction mounted in the 
outer end of the tube 26. The stem 24 is pro 
vided with a ball head 22 which abuts the dia 
phragm 7. A socket seat 23 mates with the 
ball head 22. This construction permits the 
spring 23a to cock on the head without putting 
a strain on the valve stem. The stem 24 is inside 
of and spaced from a tube 26. This tube 26 is 
connected by a pipe 27 to a by-pass valve 28, the 
purpose of which is to by-pass the cold oil back 
through pipe 29 to the source of supply, thus 
permitting a circulation of the cold oil without 
its ever reaching the burner nozzle. 
The operation of our invention is as follows: 

The pump is started and the various pipes and 
reservoir are filled with cold oil. A switch (not 
shown) is then closed and current passes through 
the heating element 4. When the temperature 
of the oil is raised sufficiently to be properly 
sprayed, the control T will cut of the current. 
The cold oil flows freely through the space in 
termediate sleeve 23a and the valve sten 24 into 
the tube 26 and back through the pipe 2 to the 
by-pass valve 28 thence to the Source of supply. 
The sleeve 23a is fitted to the inner end of the 
tube 26 and is provided with a coil spring to 
equalize the pressure on the diaphragm 7. 
When the oil has been raised to the proper ten 

perature, the by-pass valve 28 will be closed by 
actuation of the thermal disc 30, which is pro 
vided with perforations 30b to equalize the pres 
sure on both sides thereof. When this takes 
place, pressure is built up in the line and in the 
chamber 4 of the cut-off valve and when this 
pressure exceeds that of the spring 8 which 
holds the needle valve 25 to its seat, the needle 
valve 25 will open and the hot oil will pass through 
the port 25a to the burner nozzle 25b, which will 
spray it into the combustion chamber (not 
shown). Naturally, with no oil flowing through 
the by-pass valve 28, the temperature will drop. 
However, the by-pass valve 28 is so designed that 
it will not open until pressure is released and 

excess of the latter. 

2,199.454 
will not close again until the desired tempera 
ture is reached. We accomplish this by deter 
mining the force exerted by the action of the 
bimetallic disc i when subjected to a varia 
tion in temperature and then designing the area 
of the valve needle Oa exposed to fluid pressure 
when the valve is closed so that the pressure ex 
erted by the oil will be greater than any force 
exerted by the disc 30, which, being perforated, 
is not affected by pressure changes. We thus 
prevent the valve from opening upon a drop in 
temperature. 

It will be clear from the foregoing that no cold 
oil can reach the nozzle since the needle valve 
25 will close whenever the pump is shut down 
and there is a drop in the pressure which has 
been built up by the closing of the by-pass valve 
28. This needle valve 25 will not again open 
until proper atomizing temperature is reached 
which will cause by-pass valve 28 to again close. 

In practical operation of our invention, we 
have found even with the automatic control 
operating to cut off the current when the de 
sired temperature is reached, that the cost of 
heat from electricity, as compared to the cost of 
heat generated by the oil burner, was largely in 

We therefore provide a 
supplementary heater clearly shown in Fig. 2. 
As shown in this figure, we carry the oil from 
the pressure regulating valve 3 through a pipe 
32 to a coll 33 preferably formed of copper pipe 
which is mounted in a casing 34, which is suit 
ably connected to a boiler 35 (only a fragmentary 
portion of which is shown as it forms no part of 
our invention) by means of flow and return pipes 
36 and 37 respectively. The heated oil from 
the coll 33 passes through pipe 38 to the reservoir. 
The operation is just the same as has already 
been described with the exception that since a 
thermostatic control in the boiler water will al 
ways maintain a certain temperature by oper 
ation of the burner; therefore, as the oil passes 
from the pump through coil 33 a certain amount 
of heat is picked up and carried to the reservoir. 
This means that the heating element therein 
will be cut off by the control 7 when the proper 
temperature has been reached. In practice we 
have found that after the burner has been in 
operation a sufficient length of time to heat the 
water in the boiler, the oil passing through the 
coll 33 will absorb heat enough to raise its ten 
perature so that the oil will spray freely and 
from then on no additional heating is required, 
consequently no electric current is needed to 
preheat the oil. In this manner, the amount of 
electric current used is materially reduced. It 
will be obvious to persons skilled in the art that 
in this way we can run a constant temperature 
due to the setting of the control 7, the operation 
of which is directly controlled by the temper 
ature of the oil, not by the temperature of the 
water in the boiler 35, for when the temperature 
of the oil falls, the control will snap on at once 
regardless of the temperature of the boiler water. 
Although we have described with considerable 

detail the specific details of the apparatus, it 
should be understood that such description is 
solely for the purpose of disclosing a preferred 
embodiment of our invention and shall, in no. 
sense, be deemed as limitations thereon. 
This application is filed as a continuation in 

part of Our copending application Serial No. 132 
490, filed March 23, 1937. 
What we claim and desire to protect by Letters 

Patent is: 
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1. In a system for burning oil too viscous to be 

properly sprayed at normal temperature, the 
combination of a spray nozzle, means for supply 
ing oil under pressure thereto, means for pre 
heating the oil, a pressure actuated cut-off valve 
adapted to prevent admission of oil to the spray 
nozzle until a predetermined pressure has been 
developed in the supply system, means including 
a by-pass conduit for recirculating oil within the 
supply System and through said preheating 
means, whereby so long as said by-pass conduit 
is open sufficient pressure to cause said cut-off 
valve to open cannot be 'developed, and a ther 
mally actuated valve adapted to close said by 
pass conduit when the temperature of the re 
circulating oil is sufficiently high to permit proper 
spraying, Said by-pass valve being so designed 
that oil pressure in the supply system built up 
when the by-pass valve is closed will hold said 
valve closed despite any force tending to open 
it developed by its thermally responsive actu 
ating mechanism. 

2. In a system for burning oil too viscous to 
be properly Sprayed at normal temperature, the 

3 
combination of a spray nozzle, means for s. pply 
ing oil under pressure thereto, means for pre 
heating the oil, a pressure actuated cut-off valve 
adapted to prevent admission of oil to the spray 
nozzle until a predetermined pressure has been 
developed in the supply system, means including 
a by-pass conduit for recirculating oil within 
the supply system and through said preheating 
means, whereby so long as said by-pass conduit 
is open sufficient pressure to cause said cut-off 
valve to open cannot be developed, and a ther 
mally actuated valve adapted to close said by 
pass Conduit when the temperature of the re 
circulating oil is sufficiently high to permit proper 
Spraying, said by-pass valve being so designed 
that the oil pressure acting on the area of the 
valve needle exposed thereto when the valve is 
closed exerts a force tending to keep the valve 
closed greater tham any force tending to open 

0 

the valve developed by its thermally responsive 20 
actuating mechanism. 

ROBERT F, ANDLER, 
GEORGE R. KOELN. 


