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UNITED STATES PATENT OFFICE 

This invention relates to pressure-type liquid 
fuel burners, and more specifically to what are 
commonly known as gun-type burners. 

Devices of this nature are provided with means 
for supplying liquid fuel under pressure to a 
nozzle or spray jet where it is ejected in a fine 
spray, ordinarily of conical shape. There is 
also a provision for supplying a controlled quan 
tity of air to mix with the spray and a means 
for igniting the combustible mixture thus formed. 
The velocity of the air blows the ignited mixture 
into a combustion chamber into which the nose 
of the burner projects. The combustion charn 
ber is ordinarily the lower interior portion of 
a conventional furnace and when its walls are 
heated by the flame produced by the burner, 
heat is transferred to the heating medium 
Whether it be Water or air. 

Prior devices of this nature have been ex 
tremely complex in structure-numerous pipes 
and wires being exposed on the exterior. Thus 
anyone may tamper with them, and also as the 
burner is ordinarily placed on the floor these 
pipes and wires and other parts may be tripped 
over, and often pulled out of engagement. Fur 
ther, these exposed pipes and wires materially 
detract from the appearance of the device, and 
although beauty is not a prime requisite of an 
oil burner, this factor is of importance as such 
burners are placed outside of the furnace and 
are exposed to view all of the time. 
The efficiency of prior burners of this class has 

not been very great due to the fact that the 
combustible mixture is discharged through the 
nose of the burner in a straight line, impact 
with a wall of the combustion chamber oppo 
site the burner nose being relied upon to dis 
tribute the combustible mixture throughout the 
combustion chamber. Due to this method of 
fame distribution, carbon is collected Or What 
might be termed the "impact wall', which par 
tially insulates the heat absorbing surface from 
the fame and produces a resultant decrease in 
efficiency. Also, thorough distribution of the 
filame throughout the combustion chamber is not 
obtained, 

in gun-type burners heretofore proposed, it has 
not been possible to obtain even fair operation 
in certain installations, by reason of the burner 
parts not being adjusted to properly take care 
of the Operating factors of the installation in 
Wolved. 

It is accordingly a primary object of the pres 
eF6 in Weinion to devise a novel gun-type turner 

that presents a minimum of exposed pipes and 
wires, and is of relatively light weight. 

It is another important object of this inven 
tion to devise a liquid fuel burner having all 
of the parts which affect combustion efficiency, 
mounted for adjustment so that all of the pe 
culiarities of any installation may be compen 
sated for and the efficiency of the burner raised 
to a maximum. 

It is a further object of this invention to devise 
a gun-type burner which imparts a swirling mo 
tion to the combustible mixture and flame, where 
by Complete flame distribution is obtained. 
A further object is to devise a gun-type burner 

having an oil spraying means and an air swirling 
means that may be adjusted with respect to 
each other so as to obtain ideal combustion con 
ditions. 
A further object is to provide a gun-type burner 

wherein the ignition means may be adjusted with 
respect to the oil-spraying means, in order to 
permit of several types of spray nozzles being . 
used. 
A further object is to provide a gun-type burner 

having an oil-spraying means and an ignition 
means which may be jointly adjusted with re 
Spect to an air-swirling means. 
These and further objects will be evident upon 

a study of the following detailed description in 
connection with the annexed drawings, and from 
the appended claims. 

In the drawings: 
Figure 1 is a plan view of a burner embodying 

our invention, with parts thereof broken away 
to more clearly illustrate the construction. 

Figure 2 is a side elevational view of the burner 
shown in Figure , with a part of the conduit 
broken away. 

Figure 3 is a side sectional view taken substan 
tially on the line 3-3 of Figure 1, and 

Figure 4 is a vertical sectional view taken sub 
stantially on the line S-43 of Figure 2. 
With continued reference to the drawings 

wherein like reference characters have been 
employed to designate like parts throughout the 
several views, the burner consists essentially of 
a notor, A, which operates an air-blower or fan 
B and an oil-pumping means C; a conduit D, 
which contains an oil-nozzle or spray-jet E; and 
a fuel ignition means F. 
The burner housing of which a conduit or 

nosing D, air conductor or conduit which will be 
hereinafter referred to as a conduit, is a part, 
has adjacent the rear of said Rosing a circular 
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2 
of circular portion 3 is a flat surface to which 
is bolted motor A which may be of any suitable 
type. On the opposite side of the circular por 
tion is a cylindrical extension 5, having a series 
of air intake apertures formed therein. Placed 
around cylindrical portion 5 is a cylindrical 
stamping 9, termed an air shutter, having a 
series of apertures which mate with apertures 
7. The extremities of stamping 9 are provided 
with ears 3 which have aligned apertures there 
through for the insertion of a clamping Screw 
and nut assembly 5. The air shutter 9 is adapt 
ed to be rocked a slight angular distance on 

20 

25 

- 30 

35 

40 

45 

50 

55 

cylindrical portion 5 of the housing to bring 
apertures into such relation to apertures 
that the correct quantity of air for proper Com 
bustion may flow inwardly therethrough. This 
adjustment is usually determined by the require 
ments of the particular installation. When the 
correct adjustment is obtained, clamping Screw 
assembly 5 is tightened, thus maintaining the 
proper adjustment throughout operation. 
The outer end portion of cylindrical portion 

5 is provided with a central circular aperture for 
the insertion of a hub portion 6 of the oil pump 
ing and supplying means device C, which is se 
cured thereto by cap screws T. Device C may be 
of any suitable form and supplies oil to the Spray 
nozzle E under a predetermined pressure. 
On the underside of housing are three bosses 

8, spaced in triangular fashion with respect to 
the housing-one being placed centrally under 
conduit D and the other two being adjacent the 
rear portion of housing and equally spaced out 
wardly with respect to the longitudinal axis of 
the burner. Bosses 8 are threadedly apertured 
for the insertion of studs 9. Three pads 20 are 
also provided with threaded apertures which are 
threaded onto studs 9. The burner is suitably 
positioned with respect to the surface on which 
it rests by screwing feet 20 upwardly or down 
wardly-as the case may be. Lock nuts 2, on 
studs 9, are then screwed down against the upper 
surfaces of feet 20, thus permanently retaining 
the correct adjusted position. 

Shaft 22 of motor A projects into housing 3 
and drives air-blower or fan B. The fan may 
assume any desired form but it is substantially 
cup-shaped and comprises a circular series of 
blades 23 bent inwardly from the outer periphery 
or wall portion of the cup, and a hub 25 provided 
centrally in the flat or bottom portion of the 
cup. A set screw 27 is threadedly inserted 
through the hub and against shaft 22, thereby 
providing a driving connection between the fan 
and the motor. 

Oil pump C has a shaft 3 extending into cy 
lindrical portion 5 of housing . Motor shaft 22 
and oil pump shaft 3 terminate in close abutting 
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relationship and are connected together by means 
of a flexible coupling 33. Coupling 33 takes care 
of and absorbs any misalignment between the 
two shafts, so that undue stresses are not trans 
mitted to their respective mechanisms. It is ac 
cordingly seen that the motor constitutes a single 
driving means for operating the air and oil sup 
plying means. 

It is to be understood that no novelty is claimed 
for the motor A, or oil pump C perse, as any con 
ventional notor or pump which has the desired 
characteristics and dimensions may be used. 
Suffice it to say that the oil pump c is provided 
With an inlet line 3 which connects With a suit 
able oil reservoir (not shown) and an oil outlet 
line 39. Suitable mechanism is provided within 
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the oil pump for straining the oil and for auto 
matically regulating the pressure in the oil sup 
plied to oil outlet line 39. 

It is to be noted that the pipe line Constituting 
oil outlet 39 is the only exposed pipe line in 
terconnecting burner parts, and that it is out 
of the way as it projects downwardly and then 
turns inwardly so that it lays along the burner 
housing. Pipe line 39 enters the burner housing 
through a slot Alf provided therefor in inspec 

tion cover 43 which is secured to conduit D. 
Cover 43 is made of thin sheet metal and is 
shaped to fit the contour of conduit D and two 
screws 45 are provided to clamp the cover in 
place. On the interior of conduit D, pipe 39 is 
connected at 47 to pipe 49 which has screwed on 
its outer end an oil nozzle or spray jet E, and 
is suitably supported in conduit D by means yet 
to be described. 

Immediately in front of circular portion 3 of 
housing , and removably secured to the top por 
tion of conduit D is transformer G. The trans 
former is of conventional type, having a li10 volt 
primary and a 10,000 volt secondary. The pri 
mary leads 55 of the transformer extend within 
housing to a connector box H. The motor is 
provided with leads 57 which likewise extend 
within the housing to connector box H. Con 
nector box His provided with three binding posts 
59 for the attachment of the wires which con 
nect with the burner control mechanism (not 
shown). A pair of high tension leads 6 con 
nect the secondary binding posts 63 of the trans 
former G with the ends of electrodes F. Binding 
posts 63 extend through aperture 64 formed in 
the upper surface of conduit D. 

Electrodes F consist of elongated bars 65 sur 
rounded at their rearward ends by cylindrical 
insulators 67. The insulators are preferably com 
posed of an electrically non-conductive material, 
such as 'silimanite', and are positioned by means 
of pinched protrusions or nibs 69, protruding 
from bars 65 and against which are placed posi 
tioning washers T. Protrusions 69 prevent in 
sulators 67 or washers 7 from traveling out 
wardly on bars 65. Each insulator 67 is pre 
Vented from traveling inwardly on bar 65 at its 
other end by means of connecting nuts 68 
threaded onto each bar. 

Press-fittedly inserted into the outer end of 
each bar 65 is an electrode tip 73, which is bent 
at a point approximately half way of its length, 
so that it will be properly positioned with respect 
to oil nozzle E. Electrode tips 3 are made of a 
highly heat-resistant material which is relatively 
expensive with respect to the material of which 
bars 65 are made. Inasmuch as those portions 
of the electrodes which extend to the rear of the 
nozzle are not subjected to high temperatures, it 
is not necessary that this expensive material be 
used throughout the length of bars 65. Conse 
quently, a less expensive material, which, how 
ever, is a good electrical conductor, is used for 
elongated bars 85. 

Substantially midway of the length of conduit 
ID is a positioning or supporting device , which 
is designed so that nozzle is and electrode tips 3, 
which are supported thereby, may be adjusted 
independently or collectively as desired. This 
device consists of standard 77 having a base 9 
shaped to fit the interior of conduit D and pro 
vided with a threaded aperture 8 for the inser 
tion of a clamping bolt 83. Bolt 83 extends 
through a slot 35 provided therefor in the bot 
tom of the nosing and when tightened pulls base 
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8,320,080 
9 into engagement with conduit D. Slot 86 per 

traits ignited longitudiina travel of the standard 
a with respect to conduit; D when bolt 88 is 

loosened, thereby making it possible to Ove it 
into 3 plurality of adjusted positions. A central 
upstanding Web 3 connects base 9 of standard 

with a longitudinal cylindrical portion 38. 
Cylindrical portion 89 has a central aperture 
therethrough for the insertion of oil pipe (39. 
There is also a vertical threaded aperture through 
the cylindrical portion which connects with the 
central aperture for the insertion of a set screw 
9 which is adapted to hold oil pipe 39 upon 
standard in various adjusted positions. 

Located outwardly and upwardly from cylin 
drical portion 39 of standard , and connected 
thereto by means of a pair of webs 93, are two 
identical cylindrical portions 35, having ears 9 
on their Outer sides. Ears 9 are provided with 
horizontal slits 98 and vertical apertures des, 
the latter being threaded in the portions located 
on the underside of slits. 99. Cylindrical por 
tions 95 are provided with central apertures for 
the insertion of insulators (37. The insulators 
are adjustably clamped or positioned therein by 
means of clamping screws (3, threadedly in 
serted in apertures fol. When tightened, screws 
03 cause the separated portions of ears 9 to 

be forced together. 
From the above description it is evident that 

the nozzle E and electrode tips 73 may be ad 
justed with respect to each other, by manipulat 
ing them longitudinally of the conduit after 
loosening their clamping screws, and that the 
nozzle and electrode tips, may be collectively ad 
justed with respect to the conduit by loosening 
screw 83 and moving the entire assembly longi 
tudinally of conduit D. 

Inserted into the outer end of conduit D is an 
air-swirling device (7. This device has an inner 
cylindrical portion fo9 which is adapted to fit 
snugly into the inside end portion of conduit D 
and be held therein by means of set screw 
A shoulder 3 is provided adjacent cylindrical 
portion 09 which limits the distance air-swirling 
device foll may be inserted into conduit D. The 
outer portion of swirling device 97 is substan 
tially conical in shape having a series of internal 
fins or blades ffs which are so formed, as indi 
cated in Figure 3, as to impart a swirling mo 
tion to any air passing therethrough. 
Although we preferably adjust the fuel spray 

ing and ignition means relatively to the air-swirl 
ing device by moving the former, it is to be under 
stood if desired set screw may be loosened 
and member to adjusted longitudinally of con 
duit D without departing from the spirit of the 
present invention. 
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Positioned on oil tube 49, and held in place by 
a set screw 9 is an air deflecting device 26, 
consisting of a metal inner member 23 and an 
outer member 29 of insulating materia, such as 
dielectric porcelain. Inner member 23 is sub 
stantially cylindrical in shape, having a central 
aperture, therethrough for the insertion of oil 
tube 49, and an outer surface of two sizes. The 
larger and rearmost portion has a threaded 
aperture connecting the outer surface with the 
central aperture for the' insertion of set screw 

9. It is by means of this set screw that the 
air deflecting device may be held in various 

75 

longitudinally adjusted positions with respect to 
oil tube 49 for securing the proper air-swirling 
action in the particular installation involved, 

3 
the larger portion changes abruptly to Straaller 
portion 2S, thus forgning shoulder 2. 
Outer renber 29, or the air deflector proper, 

consists essentially of a huo portion 35 and a 
conical portion 3. Hub portion 35 is adapted 
to fit around portion 25 of inner member 23 
and about shoulder 2. Outer member 28 is 
rigidly secured to inner member 23 by means 
of porcelain cement 3 , or any other suitable 
Securing means, which is inserted between pore 
tion 25 of inner member 23 and inner diameter 
E33 of hub portion 35 of Outer member 29. 
Conical portion 3 is provided with two longi 
tudinally directed holes 33 through which elec 
trodes F loosely project. As outer member 29 
is made of an insulative material it is incapable 
of short-circuiting the electrodes, which lie al 
most in contact with the walls of holes 39. 
Air deflector device 38 is so positioned on oil 

tube 69 that all air supplied from fan B and 
which passes through the central portion of con 
duit D will be deflected outwardly and forced 
through the blades 5 of air-swirling device (i. 

it should be particularly observed that the 
inner surface of member 07, intermediate blades 

5, is inwardly curved. This is important as it 
causes the helical air currents set up by blades 

5 to be directed inwardly and be intimately 
mixed with the fuel spray issuing from nozzle E. 
If it were not for this feature, the helical air 
Currents would rapidly increase in diameter 
upon leaving the conduit and would probably 
not mix as intimately with the fue. 

Different sizes and designs of nozzles E may be 
used depending upon the installation in which 
the burner is to be used. There is no novelty 
claimed for the nozzle perse, as any atomizing 
nozzle having the desired characteristics and di. 
mensions may be used. The electrode tips 73 are 
so adjusted that their terminals will be outside 
of the main spray of liquid fuel ejected from noz 
2le E. This adjustment will be determined by 
whether a wide spray or a narrow spray nozzle is 
used. Were the electrode tips 73 directly in the 
main fuel spray they would quickly collect car 
bon and ignition would be impaired. 

Regardless of how well the nozzle may be made, 
there is always a fine spray of fuel outside of, 
and surrounding the main conical spray, in which 
the Spark is located. It is this fine spray which 
is first ignited. Baffle 2 protects the spark 
from the direct blast of air and establishes at 
least a semi-quiescent zone in the region of the 
Spark. Electrode tips 3 and nozzle E are ad 
justed collectively so that the oil spray and the 
Spark are in the correct position with relation 
to the air forced through the swirling blades 5, 
so that quiet and efficient combustion takes place. 
It is observed that by adjusting nozzle.E. toward 
and away from the conduit end, the oil spray 
may be introduced in different portions of the 
air-swirl, to suit conditions. 
The operation of the burner is exceedingly 

simple. A suitable source of current is supplied 
whereby operation of the motor A is started 
which in turn turns the fan B and the oil pump 
C. Oil is pumped to the nozzle E and air is 
blown through the conduit D and forced by 
means of air deflector 42 through blades 5. 
Current is also supplied to the transformer G 
and causes a spark to jump between electrode 

5 

10 

5 

20 

25 

30 

35 

40 

50 

55 

60 

65 

tips 3. Ignition of the truant oil from the main 
oil Spy'ay occurs and the fame spreads to the 
main spray, and the flame is carried outwardly 
roin the burner nose, because of the velocity of 
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4. 
the air supplied by the fan B. When the burner 
has come up to operating temperatures the igni 
tion device is automatically shut off by opening 
the primary circuit of the transformer, and this 
niay be effected by any suitable mechanism con 
tained in the burner control. 
Inasmuch as only the air-swirling device foll 

and the very tip of conduit D projects into the 
combustion chamber the remainder of the mecha 
nism is quite far removed from heat. Also, any 
heat imparted thereto will be prevented from 
being conducted through the metal of conduit 
D back to the motor and other parts due to the 
cooling effect of the air blowing through the nos 
ing in the opposite direction; in fact, during Op 
eration a human hand may be laid upon conduit 
D without discomfort. m 
From the foregoing description, it is evident 

that an extremely simple and compact liquid fuel 
burning device is obtained. Due to the various 
adjustments provided, adaptability of the device 
to various types and sizes of installations is ob 
tained. Due to the use of an air deflector and 
fins for imparting a swirling motion, the atom 
ized fuel and the air are intimately mixed, there 
by avoiding rich or lean spots and a swirling 
fire is obtained, which has proven to be the most 
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efficient variety. . . 
Although we have illustrated, and prefer to 

support the air-swirling device on the conduit, it 
is to be understood that if desired it may be sup 
ported on oil pipe 49, and the appended claims 
aire intended to embrace our invention when it 
is embodied in this form. Moreover the electrode 
assembly may be supported on pipe 49 instead of 
standard 77, without in any way impairing the 
operation of the apparatus. 
The invention may be embodied in other Spe- . 

cific forms without departing from the spirit or 
essential characteristics thereof. The present 
embodiments are therefore to be considered in 
all respects as illustrative and not restrictive, the 
scope of the invention being indicated by the 
appended claims rather than by the foregoing de 
scription, and all changes which come within the 
meaning and range of equivalency of the claims 
are therefore intended to be embraced therein. 

. What is claimed and desired to be secured by 
United States Letters Patent is: 

1. In a liquid fuel burning apparatus, a con 
duit; means for causing a stream of air to trav 
erse said conduit; air Swirling means adjacent 
the discharge end of said conduit for imparting a 
Swirling motion to said stream of air as it leaves 
said conduit; said air swirling means comprising 
a plurality of blades extending from the inner 
wal of said conduit inwardly toward, but termi 
nating considerably short of the center of said 
conduit, to provide a comparatively, large sub 
stantially unobstructed central opening adjacent 
the discharge end of said conduit; and an air de 
flecting member centrally located with respect to 
the longitudinal axis of said conduit and disposed 
adjacent said air Swirling neans for deflecting 
substantially, the entire stream of air through 
said air swirling blades and means, located ad 
jacent the discharge end of said conduit, for pro 
jecting a substantially cone-shaped strealin of 
atomized liquid fuel into the air stream issuing. 
from said air swirling blades. 

2. In a liquid fuel burning apparatus, a Cons 
duit through which an air strean is adapted to 
be blown, a fuel atomizing nozzle disposed in said 
conduit and operable to discharge a fuel Spray 
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of generally cone shaped configuration surround 
ed by a mist of finely atomized fuel; spark form 
ing means disposed adjacent said nozzle and op 
erable to establish a spark in the mist of fuel 
surrounding said spray for igniting the same; a 5 
plurality of air swirling blades disposed in said 
conduit adjacent said nozzle and extending to 
ward the center of said conduit, but terminating 
short thereof, and air deflecting means disposed 
in said conduit in the path of said air stream for 
shielding said spark forming means from the di 
rect action of Said air stream, to thereby main 
tain a semi-quiescent zone adjacent said spark, 
said air deflecting means also deflecting the cen 
tral part of said air stream from the central axis 
of Said conduit and into said air swirling blades. 

3. The liquid fuel burning apparatus described 
in claim 2, wherein said air deflecting means is 
mounted for adjustment toward and away from 
Said Spark forming means for adjustably varying 
the degree of quiescence adjacent said spark and 
for adjustably varying the quantity of air that is . 
deflected away from the axis into said air swirling 
blades. 

4. In a liquid fuel burning apparatus, a sub 
Stantially cylindrical conduit adapted to convey 
Combustion air to a combustion chamber, a fuel 
pipe centrally disposed in said conduit and hav 
ing a nozzle at the end thereof for mechanically 
atomizing liquid fuel, said conduit being pro 
vided adjacent its discharge end with a plurality 
of inwardly extending air swirling blades, the free 
ends of said blades terminating considerably short 
of the axis of said conduit to provide a compara 
tively large central opening, means for blowing 
combustion air through said conduit toward the 
discharge end thereof, and a deflecting device 
disposed within said conduit for causing sub 
stantially all of the air biown therethrough to 
enter and be acted upon by said air swirling 
blades, said air deflecting device comprising a 
member disposed in said conduit and mounted 
upon said fuel pipe and presenting a substan 
tially conical face to the stream of air flowing 
through Said conduit, said member having a max 
inum Outside diameter substantially equal to that 
of the central opening provided by said air 
Swirling blades. '. 

5. In a liquid fuel burning apparatus, a sub 
stantially cylindrical conduit adapted to convey 
combustion air to a combustion chamber, said 
conduit being provided adjacent its discharge end 
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with a plurality of inwardly extending air swirl 
ing blades, the free ends of said blades termi 
nating considerably short of the axis of said 
conduit to provide a comparatively large central 
opening, means for blowing combustion air 
through said conduit toward the discharge end 
thereof, a fuel pipe disposed in said conduit and 
located substantially centrally with respect to 
the axis of said conduit and terminating adjacent 
said air swirling blades in a fuel atomizing noz 
2le, an air deflecting device disposed within said 
conduit for causing substantially all of the air 
blown therethrough to enter and be cted upon 
by said air swirling blades, said deflecting device 
comprising a member mounted on said fuel Sup 
ply pipe for sliding movement toward and away. 
from said nozzle, said air deflecting device having 
a pair of openings extending therethrough in a 

pipe and presenting a substantially conical face 
to the stream of air blown through the conduit, 
Said air deflecting device having a maximum Out 
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direction sustantially parallel to said fuel supply 

75 
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side diameter substantially equal to that of the genciently of said air defecting member, withereby 
central opening provided by seci air swirling She atter may be noved toward and a Way from 
blades, a pair of electrodes disposed in said con- said nozzie without districing the position da 
duit and extending through said ogenings in said said electroses. 
air deflecting device as a terraig.2 Ing adjace:Cat ALTON A SPOWy:RS. S 
said nozzle in a pair of spers forgiag termi has, OEN A WYSO. 
and means for supporting said elect2'Giles Agacies 


