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To all whom it may concern. 
Beit known that I, ARTHUR H. BALLARD, 

a citizen of the United States, residing at 
the city and county of San Francisco and 
State of California, have invented new and 
useful Improvements in Rotary Oil-Burn 
ers, of which the following is a specification. 
This invention relates to a rotary oil 

burner, and particularly to that type of 
burner in which the oil is atomized by cen 
trifugal action and projected into the fur 
nace by an air blast. 
One of the objects of the present inven 

tion is to provide a novel form of air dis 
tributing nozzle by, which the oil when 
atomized by centrifugal action may be 
further atomized by the air discharging 
from the nozzle and projected into the fur 

Ce, 

Another object of the invention is to pro 
vide means for automatically maintaining 
a predetermined proportion between the air 
and oil, i. e., a constant proportion between 
the oil supplied and the air passing through 
the nozzle. For instance, if it is desired to 
burn a small flame within the furnace, then. 
it is obvious that it will be necessary to re 
duce the quantity of oil admitted. It is, 
therefore, one of the objects of the inven 
tion to reduce the amount of air admitted 
in proportion to the oil supplied. 

Further objects will appear hereinafter. 
The invention is illustrated by Way of ex 

ample in the accompanying drawings, in 
which 

Figure 1 is a plan view in section or par 
tially in section, showing the application 
of the invention to a furnace. 

Fig. 2 is a side elevation of the same. Referring to the drawings in detail, A in 
dicates an electric motor of suitable con 
struction, and 2 the shaft which is journaled 
in the same. One end of this shaft is pro 
jected as shown, and in this instance, Sup 
ported in ball bearings 3 mounted in a hous 
ing 4, secured at one end of the motor casing 
or otherwise supported; secured on the shaft 
within the housing is a worm 5, and mounted 
on one side of the housing is a gear pump 
6 of suitable construction, the shaft. 7 of 
which is driven by a worm gear 8, inter 
meshing with the worm 5; also secured on 
the motor shaft within the housing is a pair 
of spiral gears 9 and 10; the gear 9 being 

Secured on the motor shaft, while the gear 
10 is secured on a hollow shaft 11, which carries the centrifugal atomizer generally 
indicated at 12. Mounted in alinement with 
the motor, and the housing 4 is a blower, 
the housing of which is shown at 13. The 
fan or blower proper shown at 14 is se 
cured on the motor shaft, and is, therefore, 
driven and revolves in unison with the same. 
Forming an extension of the housing 13 is 
a casing 15, in the outer end of which is 
Secured a hollow nozzle 16. This nozzle 
Surrounds the centrifugal atomizing cup 
and is provided for the purpose of discharg 
ing an annular column of air exterior of the 
cup. Formed on one end of the housing 15 
is a bearing projection for the reception of 
an anti-friction ball bearing 17. This ball 
bearing, together with a second ball bearing 
18, mounted in the housing 4, forms a sup 
port for the hollow shaft 11, and as this 
shaft is provided with a spiral gear 10, 
which intermeshes with the gear 9, secured 
on the motor shaft, it can readily be seen 
that the shaft, together with the atomizing 
cup 12 secured thereto, will be revolved in 
unison with the motor. The housing 15 is 
connected with the outlet or discharge open 
ing of the blower, the air being admitted 
to the housing through an opening 20 in the 
usual manner. Mounted in the housing is a 
pivotally mounted damper 21, and mounted 
on the pipe line 22 in direct alinement with 
the damper 21 is a valve 23 which regulates. 
the quantity of oil supplied to the atomizing 
cup 12. Oil may be delivered to the gear 
pump 6 from any suitable source through 
a pipe 24, and discharges from the pump 
through the pipe 22, and passes through 
the valve 23. It is finally delivered to a 
pipe 25, extending through the hollow shaft, 
and as this opens directly into the cup 12 it 
can be seen that the oil supplied by the 
pump 6 will be delivered directly into the 
cup, from which it discharges by centrifugal 
action, and is thus thoroughly atomized. 
The damper 21 is secured on the stem of 
the valve 23, and as the handle of said stem 
is moved to increase or decrease the amount 
of oil passing through the valve. it can be 
seen that the damper will move in unison 
with same, and thereby regulate the quan 
tity of air discharging from the blower and 
escaping through the hollow nozzle 16. A 
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constant proportion is thus maintained at 
all times. If a large quantity of oil is be 
ing, delivered to the atomizing cup, a com 
paratively large quantity of air will simul 
taneously discharge through the nozzle, 
while if the quantity of oil delivered is re 
duced, the volume of air escaping from the 
blower will be proportionally reduced. The 
fan housing 13, motor A, and the housing 
3 may be mounted on a suitable form of 
base, and this may in turn be carried by a 
swinging arm if desired to permit the 
burner as a whole to be swung to or from 
the opening 30 in the furnace. 
In actual operation with oil passing 

through the stationary pipe 25 and deposit 
ing in the cup 12, which is rotated at a com 
paratively high speed, sufficient centrifugal 
force is obtained to distribute the oil evenly 
over the interior surface of the atomizer, and 
to discharge it from the outer end of the 
atomizer in the direction of arrow A. The 
blower rotating in unison with the atom 
izer and the motor will at the same time 
discharge air through the housing 15 and the 
hollow nozzle 16, and this escaping from the 
end of the nozzle in the direction of arrow 
B will, of course, transverse the oil spray. 
discharged by the atomizer, thus further 
atomizing the oil and simultaneously carries 
it forward into the furnace where combus 
tion takes place. 
One of the features of the present inven 

tion is the hollow air discharging nozzle 
provided. This serves as a means for keep 
ing the air out of contact with the atomiz 
ing cup, and thus permits radiated heat to 
preheat the oil before it can discharge there 
from. This feature can not be obtained 
where the air passes over the exterior sur 
face of the atomizing cup, as it cools it to 
Such an extent that preheating the oil to 
any extent can not be obtained. 
A further advantage of employing a hol 

low or double walled nozzle having an an 
nular air duct formed therein is the elimina 
tion of any tendency to impart a swirling 
movement to the air discharging through 
the nozzle. Most burners operating on the 
principal here shown are subject to this de 
fect, i. e., the air passes between the nozzle 
and the rotating atomizer; a swirling move 
ment is thus imparted to the air which ma 
terially decreases the atomizing efficiency of 
the air when discharging from the nozzle. 
The structure here shown entirely eliminates 
this tendency, and is, therefore, more effi 
cient. 
Another important feature is the means 

for regulating the flow of air and oil in uni 
Son. This is important as reduction of the 
quantity of oil without changing the air 
flow either causes the flame to be blown out 
or the furnace to be rapidly cooled, this be 
ing due to the fact that more air than is re 
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quired for combustion is admitted. This de 
fect is, however, overcome by controlling the 
two factors as previously described. While 
the valve 23 and damper 21 is here shown as 
provided with a handle for manual opera 
tion, it is obvious that this handle can be 
connected with an automatic regulator if de 
sired. 

I similarly wish it understood that the ma 
terials and finish of the several parts em 
ployed may be such as the experience and 
judgment of the manufacturer may dictate. 
Having thus described my invention, what 

I claim and desire to secure by Letters Pat 
ent is: 

1. The combination with a centrifugal 
atomizing cup and means for delivering oil 
thereto of a hollow nozzle having an outlet 
surrounding said atomizing cup, and means 
for forcing air through the outlet of said 
nozzle and out of contact with the cup pe 
riphery. 

2. The combination with a centrifugal 
atomizing cup and means for delivering oil 
thereto of a hollow nozzle surrounding said 
atomizing cup, means for forcing air through 
said nozzle, means for regulating the quan 
tity of oil delivered to the atomizer, means 
for regulating the amount of air passing 
through the nozzle, and means for simul 
taneously operating each of said oil and air 
regulating means. 

3. The combination with a centrifugal 
atomizing cup and means for delivering oil 
thereto of a hollow nozzle surrounding said 
atomizing cup, means for forcing air 
through said nozzle, and means operable in 
conjunction with said last named means for simultaneously regulating the quantity of oil 
passing through the nozzle so that a prede 
termined proportion of oil and air will dis 
charge in unison. 

4. The combination with a centrifugal 
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atomizing cup and means for delivering oil . 
thereto of a stationary housing surrounding 
and inclosing the cup, a second housing in 
closing the first named housing and spaced 
therefrom to form an annular air duct, said 
housings having their outer ends spaced to 
provide an air outlet, and means for forcing 
air through said duct and outlet and out of 
contact with the cup periphery. 

5. The combination with a centrifugal 
atomizing cup and means for delivering oil 
thereto of a stationary housing surrounding 
and inclosing the cup, a second housing in 
closing the first named housing and spaced 
therefrom to form an annular air duct, said 
housings having their outer ends spaced to 
provide an air outlet, means for forcing air 
through said duct, and outlet and out of 
contact with the cup periphery, and means 
for maintaining a predetermined proportion 
between the air passing through the duct 
and the oil delivered to the cup. 
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6. A rotary oil burner comprising a mo 
tor, a blower connected with and driven by 
said motor, a centrifugal atomizing cup 
adapted to be rotated by the motor, means 
for delivering oil to the atomizing cup, a 
double walled nozzle surrounding the atom 
izing cup, and having an annular air pas 
sage formed therein and an outlet between 
the walls at the outer ends thereof, and means 
for delivering the air from the blower di 
rectly into said annular passage in the noz 
zie and through said outlet. 

7. A rotary oil burner comprising a mo 
tor, a blower connected with and driven by 
said motor, a centrifugal atomizing cup 
adapted to be rotated by the motor, means 
for delivering oil to the atomizing cup, a 
double walled nozzle surrounding the atom 
izing cup, and having an annular air pas 
sage formed therein, means for delivering. 
the air from the blower directly into said 
annular passage in the nozzle, a valve adapt 
ed to regulate the quantity of oil delivered 
to the atomizing cup and a damper con 
nected with said valve and movable in uni 
son with the same adapted to regulate the 
volume of air passing through the nozzle. 

8. In an oil burner, a rotary oil nozzle, 
and means to convey and discharge air in 
surrounding relation to the oil nozzle and 
out of contact therewith. 

9. In an oil burner, a rotary oil nozzle, 
and an air nozzle surrounding the oil nozzle 
and having a hollow interior and a discharge 

5 to deliver air out of contact with the pe 
riphery of the oil nozzle and adjacent he 
points of discharge of the latter. 

10. In a rotary oil burner, an oil nozzie, 
nia air nozzle associated therewith, means to 

23 Segulate the amount of oil delivered to the 
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oil nozzle, means to regulate the amount of 
air delivered to the air nozzle, and means 
to effect simultaneous operation of each of 
said regulating means whereby to maintain 
a constant proportion between the oil and 
all. 

11. In a rotary oil burner, an oil nozzle, 
an air nozzle associated therewith, means to 
regulate the amount of oil delivered to the 
oil nozzle, means to regulate the amount of 
air delivered to the air nozzle, and a common 
operating means in connection with each of . 
said regulating means to effect simultaneous 
operation thereof. 

12. In a rotary oil burner, an oil nozzle, 
an air nozzle associated therewith, means to 
regulate the amount of oil delivered to the 
oil nozzle, means to regulate the amount of 
air delivered to the air nozzle, a shaft carry 
ing each of said regulating means, and means 
to operate the shaft and thereby simulta 
neously operate each of said regulating 
ineans. 

13. In an oil burner, a rotary oil nozzle, 
and means to discharge air adjacent, the noz 
zle discharge and in surrounding relation 
to the nozzle and out of contact with the 
latter. 

14. In an oil burner, a rotary oil nozzle, 
and stationary means to discharge air adja 
cent the nozzle discharge and in surrounding 
relation to the nozzle and out of contact with 
the latter. 

In testimony whereof I have hereunto set 
my hand in the presence of two subscribing. 
witnesses. 

ARTHUR. H. BAHAR), 
Witnesses: 
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