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Application filed March 24, 1920. Serial No. 368,275. 

To Gill whom it may concern: 
Be it known that I, MILTON A. FESLER, a 

citizen of the United States, residing at 
Oakland, in the county 
State of California, have invented an im 
provement in Burmers, of which the follow 
ing description, in connection with the ac 
companying drawings, is a Specification, like 
characters on the drawings representing like 
foartS. , 

p The invention to be hereinafter described 
relates to burners, and more particularly to 
burners using liquid fuel, such, for example, 
as crude oil. 

Burners of this type usually comprise a 
liquid fuel conduit and a steam or com 
pressed air conduit leading to a mixing 
chamber, in which the air or steam meets 
the liquid fuel and breaks up and atomizes 
the latter. r 

Heretofore, the mixing of the compressed 
air or steam has occurred adjacent to the 
nozzle or delivery end of the burner, and 
an excessive amount of air or steam has been 
necessary in order properly to atomize and 
break up the liquid fuel for efficient combus 
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tion effect. As a consequence, an excess 
amount of air or steam has been introduced 
into the combustion chamber of the fur 
nace. Also, where steam is employed for 
atomizing the fuel, the excess amount of 
steam required for proper atomization of 
the fuel objectionably increases the steam 
consumption, and it follows that if the 
steam consumption is increased, the fuel con 
sumption necessarily is increased. 

“One of the purposes of the present inveni 
tion, therefore, is to provide a simple and 
efficient burner in which the amount of 
steam required for proper atomization of 
the liquid fuel is materially reduced with 
resultant important economies in steam and 
fuel consumption. 

in carrying the invention into practical 
effect, the burner is so constructed that the 
oil or liquid fuel and the stearn may meet 
at a point remote from the nozzle or de 
livery end of the burner, and therefore, the 
mixture of the two and atomization of the 
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oil by the steam may occur while they are 
moving through the burner toward the de 
livery end thereof. This allows the steam 
time efficiently to atomize and break up the 
oil with a material reduction in the amount of steam required. 

of Alameda and 

Another purpose of the invention is to 
Ep'O Vide a simple and efficient valve which 
may be located remotely from the delivery 
end of the burner to regulate the feed of the 
oil thereto. in the present instance of the 
invention, the construction is such that the 
valve is altonatically moved from its seat 
by the pressure of the steam passing through 
tle burner against a yielding or spring 
pressure, and the degree of opening of the 
valve will depend upon the volume of the 
steam passing the valve, so that a desirable 
al:tomatic proportioning of the oil and steam 
may be obtained. . 

Another purpose of the invention is to 
provide a simple and efficient mounting for 
the burner, and oil and steam passages for 
the burner and mounting which may be 
readily connected on introduction of the 
burner to the mounting, and separated on 
removal of the burner from its mounting. 

Another purpose of the invention is to 
provide means remote from the nozzle of 
the burner for producing a primary atomi 
zation of the liquid fuel, and means adja 
cent the nozzle for producing a secondary 
or further atomization of the fuel. 
Another purpose of the invention is to 

pi'ovide simple and efficient means where 
by on shutting down the burner prior to 
removal from its mounting, any residual 
oil in the oil passages of the burner may be 
blown therefrom by the steam. 
With the aforesaid and other purposes in 

view, the character of the invention may 
be best understood by reference to the fol 
lowing descrintion of one good form there 
of shown in the accompanying drawings, 
wherein: 

Fig. 1 is a longitudinal section through 
a burner shown herein as embodying the in 
vention; 

Fig. 2 is a plan of a portion of the con 
struction shown in Fig. 1; 

Fig. 3 is a vertical section taken on line 
3-3 of Fig. 1: . 

Fig. 4 is a veltical section taken on line 
4-4 of Fig. 1; . . . 

Fig. 5 on an enlarged scale is a sectional 
view of the valve construction showing the 
valve in closed position; and 
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Fig. 6 is a view similar to Fig. 5 showing 

the valve in its open position. 
Referring to the drawings, the burner 

may be provided with a mounting of suit 110 
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able construction, in the present instance, 
in the form of a union 1 having a sleeve 3 
and arms 5 and 7 projecting diametrically 
oppositely therefrom and provided respec 
tively with an oil conducting passage 9 and 
a compressed air or steam conducting pas 
sage 11. The outer ends of these arms are 
adapted to be connected with the pipe for 
conducting the oil or liquid fuel from its 
source of supply, and for conducting the 
compressed air or steam from its source of 
supply to the burner. These passages are 
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(ii) 

6 3 

curved rearward and provided with tapered 
rims 13 for a purpose to be described. 
The burner, in the present instance of the 

invention, comprises a cylinder 15 adapted 
to fit into the mounting sleeve 3 referred to, 
and provided with longitudinal ribs 17 to 
facilitate ready insertion of the cylinder into 
and out of said sleeve. Projecting out. 
wardly from the cylinder 15 are the arms 
19 and 21 containing respectively an oil 
conducting passage 23 and a steam conduct 
ing passage 25. These passages are curved 
forwardly, and provided with grooves 27 
adapted to receive the tapered rims 13 at 
the rear ends of the oil conducting passage 
9 and the steam conducting passage 11. 
Suitable packing material may be intro 
duced into said grooves to insure tight con 
nection of the passages when the burner is 
secured to its mounting by means to be de 
scribed. Projecting forwardly from the cylinder 
15 of the burner, a tube, gun or body 29 may 
be provided of substantial length, and con 
veniently secured to said sleeve by a collar 
30 threaded to said tube and sleeve. The 
outer delivery end of the tube 29 may be 
provided with a nozzle 31 conveniently con 
nected to the tube by a flanged collar 33 
threaded to said nozzle and tube. At the 
outer end of the nozzle is an orifice 35 for 
delivering the oil and steam mixture from 
the burner, as more fully hereinafter de 
scribed. 
As stated, one of the purposes of the in 

vention is to provide simple and efficient valve 
means located remotely from the delivery 
end of the burner for controlling the deliv 
ery of the fuel to the burner. This valve 
means, in the present instance of the inven 
tion, comprises a seat 37, preferably tapered, 
on a ring 47 which may be threaded to the 
inner surface of the cylinder 15. Before the 
collar 30 is screwed into the sleeve, the valve 
seat ring may be screwed therein until lim 
ited by its engagement with a shoulder 41 
in said sleeve. Co-operating with the valve seat is a 
valve, in the present instance, comprising a 
disk 49 having a hollow stem 51 projecting 
therefrom, the periphery of said disk being 
tapered to conform to the taper of the valve 
seat. Encircling the hollow stem 51 is an 

to the rod. 
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outer hollow stem 53 having a flange 55 pro 
jecting outwardly therefrom, and provided 
with a tapered periphery also for engage 
ment with said seat. The flange 55 may be 
connected to the valve disk 49 by pins or 70 
rivets 56, said flange and disk being sep 
arated by spacing washers 59 on said pins 
or rivets. The construction is such that an 
annular oil conducting passage 57 is pro 
vided between the outer and inner stems, 
amel between the flange and disk. 
The oil conducting passage 23 may com 

municate with a neck 60 which may pro 
ject somewhat into the cyhinder 15. The 
outer ster: 53 of the valve may fit into this 
neck so as to guide the valve in its move 
ments to and from its seat, and to prevent 
entrance of steam into the oil conducting 
passage 23, as more fully hereinafter de 
scribed. 

Suitable means may be provided to urge 
the valve toward its seat. In the present in 
stance of the invention, this means com 
prises a rod 61 having a reduced end 63 pro 
jecting through the inner hollow stem 51 and 
provided with a nut 65. When this nut is 
tightened, it will securely connect the valve 

The latter may project rear 
wardly beyond the arms 19 and 21 to receive 
a coil spring 6 which may be confined be 
tween adjusting and securing nuts 69 on said 
rod, and the base of a socket 71 projecting 
rear Wardly from said arms. The construc 
tion is such that the spring will tend to 
lurre the Valve to its Seat. 
The spring may be protected by a housing 

78 having a closed end 74, and its opposite 
end threaded to the socket 71, the construc 
tion being such that the housing may be 
readily removed to permit access to the nuts 
69 to effect variation of the tension of the 
spring as desired. 

Suitable means may be provided to secure 
the burner to its motinting. To accomplish 
this, in the present instance, a yoke 75 may 
be pivotally mounted on screw bolts 77 
threaded to opposite sicles of projections on 
the mounting sleeve 3. A screw 79 may be 
threaded into the rear end of the yoke, and 
be adapted to engage the closed end 74 of 115 
the housing, said screw being provided with 
a hand wheel 81 to enable ready adjustment 
thereof. To facilitate presentation of the 
burner to the roper rosition on its mount 
ing, the cylinder 15 may have a fork 15 120 
and a lug 15” thereon adapted respectively 
to engage a lug 3* and a fork 3 projecting 
from the sleeve 3. The construction is such 
that when it is desired to introduce the 
burner into its mounting, the arms 19 and 2: 125 
may be grasped and presented to the arms 
5 and 7 and the fork 15 and lug 15b of the 
cylinder inay respectively engage the hig 3 
and fork 3 of the sleeve. The forks and 
lugs will insure positioning of the burner 18) 
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such that it tends to produce efficient co 
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burner 

length of travel in 
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So that the oil and steam passages of the 
will register respectively with 

the oil and steam passages of the mount 
ing. Then the yoke may be rocked to 
its position shown in Fig. 2, and the hand 
screw 79 may be adjusted inward against 
the housing end 74. As a result, the burner 
arms 19 and 21 will be pressed against the 
burner arms 5 and 7 respectively, and the 
tapered rims 13 will be pressed into the 
grooves 27 so as to prevent any possibility 
of leakage between them. Thus, the burner 
will be securely locked in its mounting in 
readiness for use. When it is desired to re 

5 move the burner from its mounting, it is 
merely necessary to release the hand screw 
79. Swing the yoke 75 to one side, and then 
the housing 73 may be grasped, and the 
burner may be pullied rearward out of its Enounting. 
When the burner is placed in its mount 

ing in firing position, the usual valves are 
opened in the oil and steam supply pipes 
connected to the mounting arms 5 and re 
spectively. The steam will flow through the 
passages 11 and 25 and press against the 
rear face of the valve flange 55, thereby 
moving the valve from its seat against the 
opposition of the spring 67. The oil will 
flow from the passages 9 and 23 through the 
annular passage 57 in the valve, and out 
wardly in the path of the steam. The two 
will meet in the mixing chamber 83 directly 
in front of the valve, the construction be 
ing such that the oil and the steam will be 
effectively atomized by the latter. The 
atomization of the oil by the steam. Will 
progress and increase in the transit of the 
mixture through the tube 29 toward the 
nozzle. - 

Suitable means may be provided further 
to atomize the oil prior to its delivery from 
the nozzle. This means, in the present in 
stance, is in the form of a ring 85 fitted into 
and secured to the nozzle 31, and having an 
orifice 87 substantially smaller than the in 
ternal diameter of the nozzle. The ring 
may have counterbores 87 tapered toward 
the orifice 87. The construction is such that 
the mixture on reaching the ring will be de 
flected inward through the orifice, thereby 
causing the steam more thoroughly to com 
ningle with the oil and effect further atom 
ization thereof. The mixture after passing 
through the orifice 87 flows through the de 
livery orifice 35 into the combustion cham 
be of the furnace. - 
The construction of the valve means is 

mingling and atomization of the oil by the 
steam, and since the valve means is located 
remotely from the delivery end of the 
burner, and the mixture has substantial 

passing from the valve 
means to the delivery end of the burner, the 

3. 

steam has sufficient time thoroughly to break 
up and atomize the oil, and the primary 
atomization thus effected may be increased 
by the secondary atomization produced by 
the orifice ring 85 as the mixture passes 
therethrough. The thorough atomization 
of the oil thus obtained prior to the delivery 
of the mixture from the nozzle, enables sub ? 

stantial reduction in the amount of steam 
required to effect the proper atomization. 
Thulis, an important economy in steam con 
Sumption is obtained, and an important 
economy in the amount of fue required in 
producing the steam. 

Suitable means may be provided to drive 
Out, residiu al oil from the oi conducting pas 
sages. 13, 23, and from the tube 29 and 
nozzle preparatory to shutting down the 
burner. To accomplish this, in the present 
instance, the mounting may be provided 
with a by-pass passage 89 (Fig. 4) leading 
from the steam passage 11 to the oil passage ??? ?? 

9. A valve 91 may be tapped in a boss 93 
on said sleeve, and serve to open or close 
the by-pass passage 89 as desired. When it 
is desired to shut off the burner, the usual 
valve in the pipe leading to the oil conduct 
ing passage 9 is closed, and the by-pass 
valve 91 is opened, thereby allowing steam 
to flow from the passage 11 around through 
the by-pass 89 into the oil passage 9, and 
drive any residual oil from the passages 9, 
23. the tube 29 and the nozzle 31. 

Since the valve for controlling the supply 
of oil is located in the burner at a point 
remote from the nozzle, it does not experi 
ence the high temperature of the furnace, 
and the liability of clogging the valve and 
other parts by carbonization of the oil is 
reduced to a minimum. Also, the parts of 
the valve will not be alternately subjected 
to high and low temperatures on firing and 
ceasing firing, and therefore, said parts will 
not experience expansion and contraction 
from heating and cooling such as would be 
liable to defore or injure the same and 
prevent proper operation thereof. 
The annular passage in the valve is such 

that the oil is delivered outwardly through 
out the periphery of the valve, and is there 
by desirably distributed into the steam 
which flows between the valve and its seat 
throughout the periphery thereof. The area 
of the valve subjected to the steam pressure 
is ample, and therefore, the steam may read 
ily unseat the valve without requiring pres 
Sure as high as has heretofore been neces 
sary. It will be noted that the tube 29 ex 
tending from the valve to the nozzle is con 
tracted or is smaller in diameter than the 
mixing chamber 83. This will tend to de 
flect the oil and steam mixture inward from 
the periphery of the valve, and contribute 
?? the thorough mixing of the two and 
atomization of the oil, and will also add to 
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valve seat adjacent the delivery e. 

to said mixing chamber; a seat 

the velocity of the mixture in its transit 
irough the tube to the nozzle. 
When the voluie of the stea in passing the 

Salve is increased, tine waive will ope), \vider 
and the Volume of the oil passing the Valve 
will he increased. and when the steam voi 
lie is reduced, the yileding or spring pres 
sire on the valve will reduce the valve cpen 

of oil vii be decreased, 
the stea: passing the 

: lve :i :en:i sikistantially constant 
"...ithin the in its ormal variations in 
the stea nu voit:PPde jassing the valve for 

g : (Yaditions. Ås a conseqiience. the 
* .tomizing ('f' the ste: ) ( in the ?oil may 
e Iaint. tially cristant, with 
1: the y: i vo!u.e o: oi and stean 

{{{!}} {{{c} }} {};}} at workii r conditions. 
be : os tio elabies reav access to 

at fo' the purpose of 
; : its i. i.e.jpai ' replacement thereof. 
To acco::cjlish this it is hereiy necessary to 
:isrevy te colar 30 from the tube 29 and 
sleeve 15, thereby exposing the valve and 
: Pat within the latter. 

Since les: steam press: tre is required hor 
oughly to atomize the oil than heretofore has 
been necessary, there will be no danger of 
projecting the flame of the burner so far 
in the combustion chamber as to throw un 
atonized particies of the oil on the water 
fibes of the boiler. It is well known that 

J. 

i);t tie veic);tv 

s RS 

tilbe, they are diable to Create onditions 
y Wiil result in forming a 

it'), ?siste' or bagi on the Water tube. 
?t w?} 

i. i. . 

it and scope of the appended clais. 
What is claimed is:- 
i. In a fuel oi! bu Fliei", tille é: 

2 casing provided with a de 
};ixing chimber located reino ?ei from said! 
orifice, a long conduit exten ing fron Saidi 
chambe to said Gifice. and oii ani steam 
passages leading to said mixing chale': a 

is o' the 
xi arid steann passage3, and a spring-presse: 
valve for closing both said passage: Oened 
iy pressure of the steam to ad it cil aid 
steam from Said passages té » Said Enixing 
chamber. 

2. In a fuel oil burner', the coli bination of 

!y:)? O? 
orifice, a 

a casing provided with a delivery orifice, a 
y to Said 

es leading 
adjacent said 

rixing chamber, a valve having a hollo Y 
sistem slidably moun! el in said oid passige, 
spring means tending to se8 t Said valve, the 
latter being opened by pressure of steam in 
said steam passage, and a conduit for co 
ducting the intermingled oil and steam from 

mixing chamber located remixte 
orifice and oil and stean pii: 

i: Sich particles are throw onto the Water 

be inderstood that the invention 
ted to the specific embolinent. 

shown, and that various deviations may be 
} : nade therefror without «lepparting from the 
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the mixing chamber to the delivery orifice. 
3. Ti a fel oil burner. the combination of 

ieeve detacha hly secured to sail al grunn a s 
- v anti hi viig separate oil an di atomizing 
it is passages therein, a valve seat remov 
ably mounted in said sleeve, waive means co 
operating with said seat for controlling the 
delivery of oil and stomizing fluid to the gun 
from said passages, aid means for subject 
ing said valve means to the pressure of the 
atolytizing fluid to oper, said valve means. 

4. : a fuel oil burner. í he combination of 
a gin ha ving a delivey opening, :eans to 
conduct oil and steam to said gun. Valve 
eans within the path if travel of the steam 

and adapted to open in response to the pres 
sure of steal thereagainst and deliver oil 
and steam to said gun, and means automati 
cally to vary the opening of the valve means 
and maintain the velocity of the Steam pass 
ing the same substantially constant under 
normal working conditions. 

5. in a burner. the combination of a cas 
jJag having oil and steam conducting pas 
:a:es, a valve seat adjacent the delivery ends 

aid passages, a valve having a port there 
in for conducting the oil from the oil pas 
Sage toward said seat. and spring means. 
teading to close said valve, the latter being 
positioned to be acted upon by the steam 
and adapted to open in response to steam 
pressure thereon to allow delivery of the oil 
from the valve port and the delivery of 
steal from the steam passage past said valve 
Seat. 

(3. In a burner, the combination of a cas 
ing having oil and steam conducting pas 
Sages, a valve seat a diacent the delivery end 
of said passage, a valve for controlling the 
flow of oil and steam guided by the oil con 
ducting passage and having a port therein 
for conducting the oil from said passage, 
and spring means tending to close said 
valve, the latter being adapted to open and 
regulate the delivery of oil and steam from 
Said passages in accordance with variations 
in the pressure of the steam on said valve. 

7. In a burner, the combination of a 
mounting having oil and atomizing fluid 
conducting passages and a gun, a casing re 
movably connected as a unit to said mount 
ing, said casing having oil and atomizing 
fluid conducting passages adapted to register 
respectively with the oil and atomizing fluid 
conducting passages of said mounting, a 
valve seat mounted in said casing adjacent 
the delivery ends of the oil and atomizing 
fluid conducting passages in said casing, and 
a Valve co-operating with Said seat to con 
trol the delivery of oil and steam through 
the opening between the valve and seat. 

8. In a burner, the combination of a gun 
having oil and atomizing fluid conducting 
passages, a valve seat mounted in the atom 
izing fluid conducting passage, and a valve 
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co-operating with said seat having provision 
for conducting the oil from the oil conduct 
ing passage to the opening between the valve 
and its seat, said valve when closed being 
adapted to shut off the supply of oil and atolinizing fluid to the delivery end of the 
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burner, - 

9. In a burner, the combination of a cas 
ing having oil and atomizing fluid conduct 
ing passages therein, a valve seat mounted 
in the atomizing fluid conducting passage 
and a valve having a port therein disposed 
to conduct the oil from the oil conduct 
ing passage outward toward said seat in 
the path of the atomizing fluid passing be 
tween said valve and seat. 

10. In a burner, the combination of a cas 
ing having oil and atomizing fluid conduct 
ing passages therein, a valve seat mounted 
in the atomizing fluid conducting passage, 
a valve having a port therein disposed to 
conduct the oil from the oil conducting 
passage outward toward said seat in the 
path of the atomizing fluid passing between 
said valve and seat, and spring means tend 
ing to close the valve toward its seat and 
yieldable to allow opening of the valve in 
response to pressure of the atomizing fluid 
thereon. 

11. In a burner, the combination of a cas 
ing having oil and atomizing fluid conduct 
ing passages having delivery portions, one 
of the latter encircling the other, a valve 
seat, a valve co-operating with said Seat hav 
ing a part guided by one of Said passage por 
tions and having a port for conducting the 
oil toward the periphery of the valve, and 
spring means tending to move the valve to 
Ward its seat. 

12. In a burner, the combination of a cas 
ing having an oil conducting passage and 
a steam conducting passage having a por 
tion encircling the delivery end of the oil 
conducting passage, a valve seat lounted 
in the steam conducting passage adjacent 
the delivery end of the oil conducting pas 
sage, and a valve co-operating with said 
seat having an annular port for conducting 
the oil outwardly through the valve into the 
path of the steam delivered through the 
opening between the valve and its seat. 

13. In a burner, the combination of a cas 
ing having oil, and Steam conducting pas 
sages, and a delivery orifice, valve means 
mounted in said casing remotely from said 
orifice for controlling the oil and steam, and 
an orifice member located intermediate said 

delivery orifice and valve means for pro 
moting mixture of the oil and steam. 

14. In a burner, the combination of a gun 
having a delivery orifice, a casing having oil 
and steam conducting passages therein, 
means detachably to secure said casing to 
the rear end of the gun, a valve seat in 
said casing adjacent the rear end of said 
gun, a valve co-operating with said seat for 
controlling the delivery of oil and steam 
from said casing into said gun, and spring 
means tending to move said valve toward 
its seat. - 

15. In a burner, the combination of a gun 
having a delivery end and a rear end, a cas 

| ing having oil and Steam conducting pas 
Sages therein, valve means mounted in said 
casing for controlling the delivery of oil 
and steam from said passages into said gun. 
and means detachably to secure said casing 
to Said gun. 

16. In a burner, the combination of a cas 
ing having oil and steam conducting pas 
Sages therein, a mixing chamber, a valve 
Seat in Said casing adjacent said chamber, 
and an oil and steam supply control valve 
co-operating with said seat having provision 
for conducting the oil from said oil pas 
Sage to the steam delivered between said 
valve and seat. 

17. In a burner, the combination of a gun, 
a casing Secured to said gun having oil and 
steam conducting passages therein leading 
to said guin, valve means for controlling the 
delivery of oil and steam from said pas 
sages into said gun, and means to by-pass 
the steam from the steam passage through 
the oil passage to drive residual oil from 
the latter. v 

18. in a fuel oil burner, the combination 
of a casing provided with a delivery orifice, 
a mixing chamber located remotely from 
said orifice, a long conduit extending from 
said chamber to the orifice, conduits for 
conducting fuel and fluid to the mixing 
chamber, a valve for closing both conduits 
and movable to open position by the pres 
sure of the fluid in its conduit against the 
valve, and spring means tending constantly 
to close the valve but yieldable in response 
to the pressure of the fluid to open and al 
ioW discharge of the fuel and fluid to the 
mixing chamber. 

in testimony whereof, have signed my 
name to this specification. 

MILTON A. FESLER. 
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