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My invention relates to burners ior intreduc-
ing YHquid and gaseous fuels intoc furnaces, and
more especially relates to means for introduc-
ing fuels intc high temperature furnaces, such

3 as open hearth furneces for melting scrap and
the like in the production of steel, and alsc other

high temperature furnaces, in which it is neces- -

sary to srovide waber-cocled jackels ithrough
which the fuels are infroduced into the meiting
or neating chambers.

TWhnen burners arg used in heatmg open earth
reversing furnaces which have & rvegenerstor at
opposite sides ¢of the furnace & hurner is located
23 each end of the furnsce. “Whaen ithe burner
a2t one and of the furnace is in operation #he
burner 23 the other end of the furnace is shut
off. In this manner the fame ihen passes over
the bath ang ithe waste gases of combustion
thersirom pass downwardly through the uptakes
angd through o regenerator ot that side of the
iurnace bherew heating the same, and then
~ass to the stack

As the mcommg cool. air passing through the
regenerator for the burner in operation soon
cools the regenerator at that side of the furnace
this burner Is shut off and the other burner
opened, and the operation is reversed, all of
which is well known in this ert.

Heretoicre when burners have been used for
hneating furnaces of this iype, it has been the
usual practice to have a2 burner with a single
jet at each end of the furnace which had to be
adjusted at times to direct the flame at a proper
_ angle over the furnace hearth, which in the case
of large furnaces and long burners is not easily
accomplished mechanically.

One of the objects of my invention is to pro-
vide a burner which is water-cooled and can e
set in o fixed position in the furnace and there-
by avoid the necessity of adjusting the burner.
With this object in view the burner is formed with
two oil inlet jet pipes, one of which is parallel
to the tubular longitudinally extending wall of
. the water jacket of the burner and the second
is placed in the s2me vertical plane at an in-
wardly extending diverging angle to the first,
so that with any desired setting of the burner
in the furnace the oil stream may be directed
at two different angles with respect to the center
9Y line of the burner without vertical adjustment
of the burner during its operation.

The advantage of having a burner with the
two oil jets set at different angles is that the
burner ¢an be set at a fixed position and when
melting down scrap the oil is delivered through
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the top jet with the ﬁame directed ageinst the
piled scrap in the furnace. After the scrap s
melied, the oll mey be shut off in the top jeb and
admitted to the lower jet, whickh due fo its sngu-
larity to the first directs the feme so thet i
sweeps across the bath. I may however In some
cases use both of the jets eof the seme time. An-
other advantage is that the scrap cam ke dis-
tributed more evenly across the hesrih of the
furnace, thab is, more scrap can be piled in
the end doors ni the furnace adjscent to the
hurners since the flame when using the top jet
is directed hizh encugh so thad ¥ will not im-
pinge upon ihe scrap near ib,

My burner is designed 4o inciude an additionsal
mive for coke oven Zes or vhe like in combina-
beon with o Houid in the 70wer 3ei, This could
2lso be used with tbe upper jei if desired. How-
ever, the applicstion could be used for & straighd
oil or gas burner ss well 25 o combinstion ofl
and gas purner and couid bde used on any lowd
fuel fired furnoaces ’

Anocther cbject of my invention is fo provide
means for mounting the oil burner pipes In fthe
upper and lower tubes so they can be easily and
quickly removed when they burn cub or become
defective and new oil burner pipes inserted in
wlace thereot,

Other objeets of my invention will hereingfter
appear.

Having thus given o general desc“ipmon of the
advantages of my invention, I will now in order
to make the seme more clear refer to the annexed
two sheets of drawings forming 2 pert of this
specification and in which ke characters of
reference indicate like parts: :

Wigure 1 is o longitudinal section jaken ceni-
trally through an open hearth furnace illustrat-
ing the application of my invention;

Fig. 2 is 2 longitudinal section through the
" burner taken on the line 22 of Fig. 4;

Fig. 3 is s vertical section of the end portion
of the burner shown in Fig. 2 but drawn on &
larger scale; and

Fig. 4 is g rear end elevatlon of the burner.

Referring now to the various cheracters of
reference on the drawings, the numersl { desig-
nates an open hearth furnace as 2 whole, 2 the
roof, 3 the hearth, 4 the bath and & the scrap
in the furnace to be melted resting on the hearth.
BEach end of the furnace is provided with the
usual air uptakes 6 communicaiing with the re-
generaters (not shown) through which the
heated air is received for the burner In opera-
tion or the waste gases are discharged from ¢he
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combustion chamber An opening 7 is formed
in each end of the furnace for the reception of
a burner 8 which preferably has a hood 8 of re-
fractory material extending over the burner.

" As each of these burners are of the same con-

struction a description of one will apply to both.

The burner has an outer casing 10 formed of
a standard pipe which is flattened to form an
oval tubular shaped member as indicated in Fig-
ure 4, and closéd at the front and rear ends by
means of plates 11 and {2, respectively, to form
a water jacket for the circulation of water which
may be supplied through a water inlet pipe 13
having a controlling valve 14 and withdrawn
through an outlet pipe 15.

Extending through the upper portion of the
water jacket in parallel relation with the side
wall is & tube 18 which extends through the end
plates i1 and 12 and is welded thefeto. The rear
end of the tube 16 extends beyond the rear end
plate 12 and is screw threaded as at 17 to receive
a coupling 18 which has a bushing 13 threaded
therein for supporting the rear end of the oil
burner pipe 20, This oil burner pipe 20 extends
through the tube 16 and is provided with & re-
movable nozzle at its front end as at 21, while the
rear end is threaded and coupled to an oil supply
pipe 22, controlled by means of a valve 23. Be-
neath the tube 16 in vertical alignment there-
with, but at an angle thereto, is a somewhat
larger tube 24 which extends through the end
plates i1 and #2 and is welded thereto and

- adapted to form & gas burner. The rear end of
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the tube 24 exiends beyond the rear wall 12 and
is threaded to receive a T-coupling 25 which is

which is controlled by means of a valve 21. The
rear end of the T-coupling is threaded to receive
a bushing 28 for supporting the rear end of an

.oil burnér pipe 29. This oil burner pipe 29 ex-

tends through the tube 24 and is provided at its

front end with a removable nozzle 30 secured to

the pipe 29 by means of a coupling 3{, while the
rear end of the oil burner pipe 29 is threaded in
the bushing 28 and extends beyond the same and
is coupled to an oil supply pipe.32, the supply
of which is controlled by means of a valve 33.
As the gas burner tube 24 is considerably larger
than the inner oil burner pipe 28, s2id inner pipe
29 is held centrally therein by means of a spacing
plate 34 having perforations formed therein as

-at 385 for the gas to pass through.

As the front end portion of the oil burner pipe
29 is subjected to intense heat and may have
to be replaced often, I may form the rear end
of the pipe of a separate length of larger section
and connect the parts together by means of a
coupling 36 as shown in Figure 2 of the drawings.

It will be noted -that by mounting the oil
burner pipes 20 and 29 in the tubes 16 and 24 in
the manner shown and described, they can be
easily and quickly removed when they burn out
or become ' defective and replaced by new oil
burner pipes when required. All that is neces-
sary for this operation is to disconnect the oil
supply pipes 22 and 32 and then unscrew the
bushings 19 and 28 and the oil burner pipes 20
and 28 can then be removed from the rear end
of the burner.

With my invention the burners can be installed
in the furnace in a fixed position and the oil
stream. and flame may be directed at two differ-
ent.angles with respect to the center line of the
burner; this avoids vertical adjustment of the
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burner during its operation which in the case
of large furnaces and long burners is not easily
accomplished mechanically.

For illustration I have described my invention

-as & combination oil and gas burner particularly

adapted for use in an open hearth furnace, but
I wish it understood that it may be used with
other kinds of furnaces equally as well and I
may use tar or any other desirable liquid fuel
instead of oil and use it with or without gas or
gas entirely if I so desire.

Although I have shown and described - my in-
vention in considerable detail, I do not wish to
be limited to the exact and specific details shown
and described, but may use such substitutions,
modifications or equivalents thereof, as are em-
braced within the scope of my invention or as
pointed out in the claims.

Having thus described my invention, what I
claim as new and desire to secure by Letters Pat-
ent is:

1. The combination with a furnace of the class
described having a combustion chamber, a burner
unit comprising a plurality of tubes arranged at
an inwardly diverging angle to each other ex-
tending into the combustion chamber, a liquid
fuel burner pipe in each tube, and an outer casing

for supporting the tubes in fixed relatxon to each
.other.

2. The combination with a furnace of the class
described having a combustion chamber, a burner
extending into the combustion chamber compris-
ing a pair of tubes arranged in spaced relation
one above the other, one of said tubes being dis-
posed at an inwardly diverging angle to the other,
& liquid fuel burner pipe in each tube, and a
water jacket surrounding the tubes and secured
thereto for supporting the tubes in fixed spaced
relation to each other. -

3. The combination with a furnace of the class
described having a combustion chamber, a burner
extending into the combustion chamber compris-~
ing an outer casing, an end plate welded to each
of the front and rear ends respectively of the
outer casing, a pair of tubes one arranged at an
Inwardly diverging angle to the other within the
outer casing and extending through the end
p}ates and welded thereto, a removable oil burner
pipe extending through each of the tubes and
secured thereto, and means for circulating a
cooling fluid -around the tubes within the outer

‘casing.

4. The combination with a furnace of the class

- deseribed having a combustion chamber, a burner

extending into the combustion chamber compris-
ing & water jacket, a pair of liquid fuel burner
pipes arranged one above the other in inwardly

diverging spaced relation within the water jacket,
‘60

a gas burner tube surrounding one of the liquid
fuel burner pipes in spaced relation therewith,
and a removable bushing secured to the rear end
of the gas burner tube for supporting the rear
end of the liquid fuel burner pipe in the gas
burner tube. ’ )

5. The combination with a furnace of the class
described having a combustion chamber, a burner
extending into the combustion chamber compris-
ing a pair of tubes arranged in spaced reiation at
an inwardly diverging angle to each other, an
outer casing surrounding the tubes, end plates
secured to the ends of the outer casing and the
tubes for supporting the tubes, an oil burner pipe
mounted in each of the tubes, and & removrtble
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bushing secured to each of the tubes for holding
the oil- burner pipes in position.

6. The combination with a furnace of the class
described having a combustion chamber, a burner
extending into the combustion chamber compris-
ing a pair of tubes arranged one above the other
in spaced relation, an outer tubular casing hav-

ing end plates welded thereto forming a water-

jacket surrounding and supporting the tubes,
said upper tube extending parallel with the longi-
tudinal side wall of the tubular outer. casing and
the lower tube being of larger diameter and
adapted to form a gas burner extending at an
inwardly diverging angle to the upper tube, an
oil burner pipe extending through each of the
tubes, a removable bushing secured to the rear
end of each of the tubes for holding the oil
burner pipes in position, and means for circulat-

3

ing a cooling fluid around the tubes in the water
jacket. ' '

7. The combination with a furnace of the class
described having a combustion chamber, a burner
extending into the combustion chamber compris-
ing a pair of liquid fuel burner pipes arranged

one above the other in inwardly diverging spaced’

relation, a gas burner pipe of larger diameter
surrounding and in spaced relation with one of
the liquid fuel burner pipes, a tube surrounding
the other liquid fuel burner pipe, an outer cas-
ing having end plates welded thereto forming a

water jacket for surrounding and supporting the:

tubes and means for supporting the liquid fuel
purner pipes independent of the outer casing.

JAMES A. CREIGHTON.
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