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T'e @l whom it may concern:
Be it known that I, Mrurox A, FEsuER, a
citizen of the United States, residing at

Oakland, in the county of Alameda and.

5 State of California, have invented an Im-
provement in Burners, of which the follow-
ing description, in connection with the ac-
companying drawings, is a specification,like

- characters on the drawings representing like

10 paris. ' ' ’

- The invention to be hereinafter described
relates to burners, and more particularly to
burners using liquid fuel, such, for example,

~uas ¢rude oil ) ‘

16  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

20 the latter. :

. Heretofore, the mixing of the compressed
adr or. steam has oceurred adjacent to the
nozzle or delivery end of the burner, and
an excessive amount of air or steam has been

28 necessary in order properly to atomize and

~ break up the liquid tuel for efficient combus-
tion effect. As a consequence, an excess

amount of air or steam has been introduced

into the combustion chamber of the fur-
80 nace. Also, where steam is employed for
atomizing the fuel, the excess amount of
stearn required for proper atomization of
the fuel objectionably increases the steam
consumption, and it follows that if the
35 steam consumption is increased, the fuel con-
sumption necessarily is Increased.
One of the purposes of the present inven-
tion, therefore, is to provide a simple and

efficient burner in which the amount of

40 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

45 eoffect, the burner is so constructed that the
oil or liquid fuel and the steam may meet
at a point remote from the nozzlé or de-
livery end of the burner, and therefore, the
mixture of the two and atomization of the

© 50 0il 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

55 of steam required. :

Another purpose of the invention is to
provide 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
mvention, the construction is such that the
valve Is automatically moved from its seat
by the pressure of the steam passing through
e 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
automatic 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 cil 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
provide 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 bv reference to the foi-
lowing descrintion of one good form there-
of shown in the’ accompanying drawings,
wherein : ,

Fig. 1 is a longitudinal section through
& 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. 8 is a vertical section taken on line
3--3 of Fig. 1; R ,

Fig. 4 is a vertical 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 '

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-
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able conmstruction, 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 1ts
source of supply, and for conducting the
compressed air or steam from its source of
supply to the burner. These passages are
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-
seribed.

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. Fnecircling the hollow stem 51 is an

1,445,828

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

rivets 56, said flange and disk being sep-
arated by spacing washers 59 on said pins

or rivets. 'L'he construction is such that an
annular oil conducting passage 57 is pro-
videdd between the outersand inner stems,
and between the flange and disk.

The 0il conducting passage 23 may com-
municate with a neck 60 which may pro-
ject somewhat into the cylinder 15. The
outer ster 33 of the valve may fit into this
neck <o 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-

rises 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
to the rod. The latter may  project rear-
wardly beyond the arms 19 and 21 to receive

a-coil spring 67 which may be confined be- 9

tween adjusting and securing nuts 69 on said
rod. and the base of a socket 71 projecting
rearwardly from said arms. The construc-
tion is such that the spring will tend to
uree the valve to its seat.

The spring may be protected by a housing
73 having a closed end 74, and its opposite
end threaded to the socket T1, 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 mounting. To accomplish
thig, in the present instance, a yoke 75 may
be pivotally mounted on screw bholts 77
threaded to opposite sides of projections on
the mounting sleeve 2, A serew T9 may be
threaded into the rear end of the yoke, ana
be adapted to engage the closed end 74 of
the housing, said screw being provided with
a hand whesl 81 to enable ready adjustment
thereot, " To facilitate presentation of the
burner to the proper nosition on its mount-
ing, the cvlinder 15 may have a fork 15
and a lug 15" thereon adapted respectively
to engage a lug 3* and a fork 3" projecting
from the sleeve 3. The construction 1s such
that when it is desired to- introduce the
burner inte-its mounting, the arms 19 and 2%
may be grasped and presented to the arms
5 and 7 and the fork 15 and lug 15* of -the
eylinder raav respectively engage the Ing 32
and fork 3% of the sleeve. The forks and
lugs will insure positioning of the burner
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so .that the oil and steam passages of the
burner 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
ot leakage between them. Thus, the burner
will ‘be securely locked in its mounting in
readiness for use. When it is desived to re-
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
73 may be grasped; and the
burner may be pulled rearward out of its
mounting. '

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 7 re-
spectively. The steam will flow through the
passages 11 and 25 and press against the
vear face of the valve flange 55, thereby
moving the valve from its seat against the
oppesition 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
m 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

46 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-
mingle with the oil and effect further atom-
ization thereof. The mixture after passing
through the orifice 87 flows through the de-
livery orifice 85 into the combustion cham-
berof the furnace.

The construction of the valve means is
such that it tends to produce efficient co-
mingling and atomization of the oil by the
steam, and gince the valve means is located
remotely from the delivery end of the
burner, and the mixture has  substantial
length of travel in passing from the valve
means to the delivery end of the burner, the

2

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
requirved to effect the proper atomization.
Thus, an important economy in steam con-
sumption is obtained, and an important
economy in the amount of fuel required in
producing the steam.

Suitable means may be provided to drive
ont residual oil from the o1} 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 he provided
with a by-pass passage 89 (Fig. 4) leading
irom the steam passage 11 to the oil passage
9. A valve 91 raay be tapped in a boss 92
on sald 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
valye 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 irom 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 deform 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 aren
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
to the thorough mixing of the two and
atomization of the oil, and will also add to

70

75

80

85

80

95

100

105

110

120

125

130



10

29

iy
Wi

e
o]

ro
a0

60

<
<

2,

the velocity of the mixture in its {ransit
iivough the tube to the nouzle,

When the vo]m e of the steam pa wssing the
valve is Increased, the valve will open w 1e’e1'
md the volume of the oil pmsmw the valve
il ke increased, and when the steam on

W
unie is reduced, the e(hng or spring pres-

cure on the valve will reduce the valve cpen-
ing and the v whu,;e of o1l will be decreased,
mt the velocity of the v passiug the

wilt e fy: ~"m~x.1m1a11w umstdnt
the Iimits of normal n’r-i‘ions in
steam volume passing the valve for

ons. As a ("mqu :encée, the
ct ot the stewmn on the 0il may

"“I" eonstant with-
Foil and stcnm
! ions.
'nm‘)hw 1’«'11 s accoss to
‘Lw soat for the purpose of
: repuall o replacement theveof.
rjish ‘this it 1~) inerely necessary to

1‘\'6‘
5 s.tm_
the
worl
stomizing ¢
e maint
it the vari
delivered
X }!0 ¢ (TS

iserew the collar 80 from the tube 29 ‘and
sleeve 15, thereby exposing the valve and
seat “\;i'th?r the latter.

Since less steam pressure is required thor-

oughly éo 'LLonu;'e the oil than hereiofore has
been mecessary, there will be no danger of
projecting the flame of the burner so far
n the combustion chamber as to throw un-
atomized parvticies of the ml on the water
tnbes of the boiler. It is well known that

tube, they are Hable to create conditions
whic h uthin wtely will result in forming a

Mw%ov or ban on the w"ter tube.

be nnde r%tuod that the invention
fmited to the S)eclhfz '?mbo diment
and that Various deviations may be
withont departing from the

»)IH‘}]

chown,
made theret from
spirit and scope of the appended claims.

What is odaimed isi—

1. In a fuel oil burner; the cox
 casing p"(wide(‘-‘ with a deliv
wixing chamber Jocated remotely
or'ﬁce, a long ('c)nd\ui evtw'
chambey to s*nd orl
passages leading to ga ud mixing cha ‘«v'm": Q
valve “seat ad]a(,ent the fh\m(' v ends of the
ol and steam passages, o 81 Jl ing-presse:
valve for closing bmh sald Qen onen !
“ho, stoam 1o 4(71\1“ cil and

by pressure ox
gteam from said passages to sald mixing
chambex

1 a fuel oil burner, tlw combination of
a casing provided with o delivery orifice, o
mixing chamlm- located remotely from said
fn”hce and oil and steam passages leading
to said mixing chamber; a seat adjacent said
wixing chamber a valve having a hollow
stem slidably mounted in smi('l oil passage,
spring means tending to seat said valve, the
latter being opened lw pressure of steam in
sald steam passage, and a conduit for con-
ducting the 1nteumngled oil and steam from

‘h particles arve thrown onto the water-

1,445,828

the mixing chamber to the delivery orifice.
R A 11(‘1 o1l burner, the (()]’Ilblndl ion of
a gun. a sleeve detachahly seeured to sald
gan and having separate oil and atomizing
fiuid passages therein. a valve seat remov-
zbly mounted in said sleeve, valve means co-
operatlnw with said seat for controlling the
delivery of oil and stomizing fluid to thc oun
from said passages, and meang for .‘ub)e(t—
ing said valve means to the pressure of the
atomizing fuid to.open said valve means.

bt o)
4. Tna tuel o1l horner. the combination of
opening. ::eans v

g gon having a delivery
conduct oil and steam to =aid. gun. valve
means within the path of travel of the steam
and ada Dted to open in yesp m)se to the pres-
sure of steam thereagainst and deliver oil
and. steam to said gun. and means auntomati-
cally t¢ vary the opening of the valve means
and maintain the velociiv of the steamn pass-
ing the same substantially constant under
normal working -conditions.

. Tn a burner, the combination of a cas-
\ hwmf oil and steam conducting pas-
es. o valve seat adjacent the delivery ends
said passages., 2 valve having a port “there-
in for conducti ng the oil from the oil pas-
snge toward said seat,
temllr ¢ to close said valve, the latter being
nom*loroﬂ to. be acted umm by the. steam
and adapted to open in response to steam
pressuve thereon to allow delivery of the oil
from the valve port and the delivery of
steam from the steam pazsage past said valve
seat.

6. Tn a burner, the combination of a cas-
ing having oil and steam conducting pas-
sages, n valve seat adjacent the delivery end
of said passage, a valve for controlling the
flow of oil and steam guided by the oil con-
(chtmof passage and h‘wmg a. port therein
for conductnm the oil from said passage,
and spring means tending to close said

valve, the latter being u]‘mted to open and
rewuht the delivery of oil and steam from
eaid 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 connectel as a unit to said mount-
ing, smd casing having oil and atomizing
fluid conductmu passages adapted to reglster
respectively with the oil and atomizing fluid
conducting passages of said mountmg. a

valve seat mounted in said casing adjacent
the delivery ends of the oil and ’ttOlell](T
flnid (*ohduotm(r passages in said casing, and
a valve co-oper mrw Wxth said seat to con-
trol the dehverv of oil and steam through
the opening between the valve and seat.

8. In a burner, the combination of a gun
having oil and atomwmv fluid conductlnfr
passages, a valve seat mounted in the atom-
1zing fluid conducting passage, and a valve

and spring means.
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co-operating with said seat having provision

for conducting the oil from the o1l 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

_atomizing fluid to the delivery end of the

[
o

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 thervein disposed

to ‘conduect the oil ‘from the oil conduct-
g passage outward toward said seat in
the path of the atomizing fluid passing be-

~tween sald - valve and seat.

30
35

40
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_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 {luid conducting passage,

"4 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 fluld passing between

gaid 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. o . '

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 mounnted
in the steam conducting passage adjacent
the delivery end of the oil conducting pas-
sage, and & 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 Mmixture 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 gun, valve means for controlling the
delivery of oil and steam from said pas-
sages into sald gun, and means to by-pass
the steam from the steam passage through
the oil passage to drive residual oil from
the latter. : ‘

18. In a fuel -0il 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 Huid 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-
low discharge of the fuel and fluid to the

ixing chamber. :

In testimony whereof, I have signed my
name to this specification. '

MILTON A. FESLER.
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