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To all whom Tt el COTLCETTL:

Be it known that I, Fraxx Corron, of
Hornsbv, in the State of New South Wales,
in the Commonwealth of Australia, engineer,
have invented an Improved Apparatus for
Burnine Liquid Fuel in Conjunction with
Steam, of which the following is a specifica-
tiom.

M+ invention relates to an Improved appa-
ratus for burnine liquid fuel in conjunction
with steam. ~

This invention relates to an apparatus for
burning liquid fuel, such as the residuum of
petroleum and other liquids of like nature,
n conjunction with superheated steam.

The apparatus may be used in connection
with steam-boiler or smelting Turnaces or
anv other furnace in which great heat 1s re-
quired.

" The essentials in a successful liquid-fuel
burner of this class are, first, means for in-
troducing the oil and steam into the mixing-
chamber of the burner at the same pressure;
second, perfect control of the relative quan-
tities of steam and oil admitted into the

burner; third, means for perrectly controlling ;

(@) the emission of emulsion from the mix-
ino-chamber, and (b) the admission of same
into the retort; fourth, means for vaporizing
the emulsion after it leaves the mixing-
chamber and prior to its emission ifrom the
burner.

The object of this invention is to provide

an apparatus for burning liquid fuel i con-
junction with steam which will be capable of
perfect control and which will generate a
vapor or gas which may be readily burned 1n
an+ furnace without smoke.

In order to enable others skilled in the art
to which this invention pertains to make and
use the same, I will now proceed to describe
it, referring to the accompanying drawings,
in which—

Figure 1 represents diagrammatically the
complete apparatus, showing the burner
position in the furnace of a steam-boiler.
Fig. 2 is a longitudinal section of the burner.
Fig. 3 is a cross-section through line x v, Xig.
9. TFig. 4 is a section showing the mixing-
chamber of burner with the central controll-
ing tubes in elevation.

In Fig. 1, (which shows the method of intro-
ducing the steam and oil into the burner so
that the pressure at which the oil is admitted
is sutomatically maintained the same as the
steam in the boiler,) ¢ is the burner placed in

' position in the furnace of a steam-boiler b.

Steam which has been previcusly super-
heated by means of a coil in the smoke-box
of the boiler or by anv other suitable con-
venient means is admitted into the burner
through the pipe . 0?is controlling-valve.
¢ is the oil or other liquid-fuel reservoir,
which is connected, by means of 2 suction-
pipe d, to a horizontal pump d’. The pump
mav be of an7 suitable design. d* is oll-de-
livery pipe from pump. d* is an air vessel
in oil-delivery pipe, (hereinafter called the
““aecumulator.’’)  d*is apressure-gage 1n oll-
delivery pipe. d is overflow-pipe provided
for the purpose of empt-ing the accumulator
and deliverv-pipe. d°is steam-exhaust pipe.
The suction end delivery pipes are provided

with proper controlling-valves, as shown. e

is steam-supply pipe to pump d’, and e’ is
controlline-valve therein. ¢* 1s boiler-pres-
sure gage. o is a dished metal stand on
which the burner is supported in the furnace.
This stand is attached to the front plate of
the furnace and projects within the fire-box.
The portion within the fire-box is dished and
adepted to hold kercsene or other inflamma-
ble oil and is provided for the purpose of
heating the coil and retort prior to starting
the apparatus. .

When considered more convenient, the
preliminary heating of the retort may be ac-
complished by the substitution for the kero-
sene dish of one or movre jets of gas.

In Tigs. 2, 3, and 4, which show the details
of the burner, f is the controlling-valve for
the inlet of oil to the burner, and 0" 1s the
steam-inlet withitscontrolling-valve 6%, Fig.1.

The burner is subdivided into four com-
partments, namely:

First. The mixing-chamber A, into which
the oil or other liguid fuel and superheated
steam are admitted.

Second. An insulated valve - chamber /,
containing a check-valve /.

Third. A heating-coil 0, and, fourth, a re-
tort p. k& is a centrally-placed fixed tube
within the mixing-chamber . This tube 13

serewed or otherwise attached at its forward

end to the valve-chamber [, while its free end
passes through the end of the mixing-cham-
ber. 44 are a pair of tapered slots cut 1n the
tube k, one on each side. %’ isasleevefittmg
within the tube k. This sleeve is partially
screw-threaded and engages corresponding
threads within the tube k& and is thus adapt-

| ed to be moved backward or forward by
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means of the wheel or handle k*. £* is stufl-
mme-box on the end of tube £.

The emulsion formed by the admixture of
steam and o1l within the mixing-chamber £
passes through the slots ¢ ¢+ into the valve-
chamber [, the area of these apertures being

controlled by the pesition of the sieeve £'.

In the dmwmws the slots 1 1 are shown com-

pletely closed” by the sleeve k'. The for-
ward end of the valve-chamber [, containing
the check-valve [, passes thro ucfh the dia-
phragm ¢ and termmates mn a 11072’.18 m,
while the rearward end of the valve-chamber
projects into the mixmg-chamber A. The
emulsion after passing throuﬂ*h the slots 2 ¢
into the valve-chamber then passes through
the check-valve [’ and thence through the
nozzle m mto the heating-coil o, from Whleh
1t passes through the perforated plate o’ into
the retort P, and. finally escapes through the
aperture »” mto the furnace.

w 1s 1sulating material, such as asbestos
or the like, surrounding the valve-chamber.

The aperture in the nozzie m is controiled
by a spear-valve m’, which 1s operated by

means of a lonﬂ*ltudma,l spmdle n, which

- passes through a Tfixed tube 1’ to the rear of
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the burner. The spear-valve and spindle 1s

adapted to be operated in a similar manner

to the sleeve k'—that 1s to say, by having a
portion of the spindie n screw-threaded and

‘engaging corresponding threads in its con-

taining-tube 7', so that by revolving the
spmdle by means of the Wheel or handle 7’
the valve will be moved either backward or
forward, as desired. Thetube n’1s provided
with suitable stufling-boxes n* and nt. The
coll o, into which the emulsion passes from
the nozzle m, 1s for the sake of space shown

in the dra,wmfrs with only two turns; but in

practice it may be extended to any desired |

length and may be carried on the outside of
the burner-casing end returned to the posi-
tion shown, the object being to give the
emulsion time to get heated Lefore reaching
the retort p, where 1t 1s converted into a gzs.

s 18 a cone - shaped spreader or hﬂhter
which 1 Is placed in front of the re,tort—aper—
ture p’ at any desired distance therefrom.
This spreader or highter may be of any suit-
able material, such as fire-clay, compressed
carbon, or the like. 'lhe objest of this
spreader 1s that the vapor or gas escaping

from the nozzle may be ]whted and kept

alicht as near the cutlet as possﬂole

The operation of theapparatusisasfollows:
The dished metal stand v, on which the
burner 1s supported in the 111I‘I].‘LCG, is filled
with kercsene or other inflammable oil, which
is lighted, and the coil o, retort p and
spre‘*der s allowed to become thorouchly
heated. Steam isnow turned onto the pump
d’ and oil pumped from the cil-reservoir ¢
into the accumulator ¢* until the pressure
therein, as indicated by the gage d*, corre-

wumil]
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sponds Wlth the steam-boiler gage ¢*. The
valves 6* and f are now opened t0 admit, re-
speqtlvel}r, steam and oil into the burner a.
The steam-valve ¢/, admitting steam to the
pump d’ 1s now adj iusted so that the pump
will automatically m@mtmm the oll-pressure
equal to the boiler steam-pressure. The
refative quantities of o1l and superheated
steam admitted into the mixing-chamber are
controlied by manipulating the valves f and
b*, while the quantity of emulsion passing
through the heating-coil to the retort 1S reg-
alated and GOIltI'OUGd by the s'eeve &’ and
the valve m’. As the emulsion passes
through the coil o 1ts temperature is grad-
nally raised, so that when 1t escapes mto the
retort p through the perforated disk o' 1t is
at once vapomzed and passes through the
aperture p’ in the form of gas, whie h lights
and burns with an intensel N hot flame and
without smoke. The mde‘pendent heater v
underlring the burner in the furnace may be
kept ahfrht until the reflected heat from the
furnace 1s sufficiently intense to maintain the

temperature of the retort p at from 800° to

1,000° Fahrenheit.

Having now fully described and ascer-

cined the nature of my sel1d invention end in
what manner the same 1s tc be 1 er[urmed 1
declare what 1 claim 15—

1. An apparatus for burning liquid 111@1 n
conjunction with steam, hwvnw & burner
comprising four. campartments nemely, a
mixing-chambper, an insulated valve-cham-
ber Gon’mlmng % c,he k-valve, 2 heating-coil,
a retort, & controlling-valve for regulating
the Supply of emulsion from the mixin g—uham—
ber, a valve for reguleting and spraying. the
emuision mto the hemtmﬂ*—-coﬂ, ond means for
the admission of steam and oil into the mix-
ing-chamber.

2. An epperatus for burning hiquid fuel in
conjunction with steam huw:’m ¢, burner com-
prising o tubular shell divided into four in-
tercommunicating compartments namely, a
nmixing-chamber with inlets for the stea m and
cil, an 1nsulated valve-chamber, & heating-
coll, end & retort heving an cutlet for the

mulsion, a regulating-valve for controlling
the means ¢f communication between the
mixing end valve chambers, a check-valve
for the valve-chamber, and o valve control-
ling the meansof communication between the
leve~cllmn1ber and heating-co1l.

An apparatus for bummﬂ liquid fuel in
con ]Uﬂ{;tlull with steam having 2 burner com-
prising a tubular sheil divided mnto four in-
tercorin unmmmg{ commmtn** ents na 1“’16]5 a
mixing-chember with inlets fo2 the ste m and
cil, an msulated valve-chamber, & heating-
ccll, end a retort having an ouulet for the
ermulsion, a reguleting-va clve for controlling
the meens of communication between the
mixing and valve chambers, a check-valve
for the valve-chamber, a valve controlling
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the means of communicetion between the
volve-chember and  hexting-coil, and &
spresder opposed to the cutlet of the retort.

4. An spparcius for burning liquid fuel m
conjunction with stecm, having o burner
comprising four compertinents namely, &
mixing-chamber, en insuloted velve-chom-
ber contzining o check-valve, o henting-oo1i,
o retort, o controlling-velve for regulating
the supply of emulision from the muxing-
chember, o volve for regulnting and sproying
the emulsion into the hecting-gcil, i coimnbi-
netion with mesns for introdusing stein 1nto
the mixing-chember and other mezps for 10-
troducing oil into the mixing-chamber ot the
saime pressure o the steam.

5. An opporatus for burning liquid tuei 1n
conjuncticn with stewim hoving @ burner 65m-
prising & tubulir shell divided 1063 four 1n-
fercommunicaiing compartiments namely, o
mixing-cheimber with inlets for the steam and
cil, en insulated velve-chomber, & heating-
coil, and o retort having en cutlet tfor the
emulsion, o reculziing-volve for controlling

the reans of communication between the

mixine and valve chambers, a check-valve
for the velve-chamber, a valve controling
the mesns of cominunication between the

volve-chember and hezting-coil, in combina-

tion with means for introducing steam 1nto
the mixing-chember and other means for -
troducing oil into the mixing-chamber at the
sa1re pressure £s the steam.

6. An epperatus for burning Hquid fuelin
conjunction with steam heving & burner coni-
prising a tubuler shell divided into four 11-
tercominuniceting compartiments namely, ¢
mixine-chamber with inlets for the stean & 1
cil, en insulated velve-chamber, & hesting-
coil, end a retort having an cutiet for the
eniulsion, a regulating-valve for controliing
the mesns of communication between the
mwixing snd velve chambers, & check-valve
tor the valve-chember, a valve controliing
the means of communication between the
velve-chamber and heating-ceil, a spreader
opposed to the cutlet of the retort,m, combl-
nation with mesns for intredusing steam 1mnto
the wixing-chamber, and other means tor 1n-
troducing cil into the mixing-chamber at the
soie pressure &s the steam.

7. An epparatus for burning liquid fuelin
covjunction with steain, having & burier
comprising four compartments namely, 2
mixine-chamber, eninsulated valve-chamber
conteining o check-valve, o heating-coll, & re-
tort, o controlling-valve for regulating the
supply of emulsion from the mixing-chamber,
2 volve for regulating and spraying the emul-
sion into the heating-ccil, means for the ad-
mission of steam end cil into the mixing-
chamber, end suxilizry means for heating
the coll and retort.

3. An apparatcs for burning liquid fuel in
conjunction with steam having a burner com-

prising a tubular shell divided into four in-
tercommunicating compartments namely, a
mixing-chamber with imlets for the steam
and oil, an instlated valve-chamber, a heat-
ing-coil and a retort having an outlet for the
emlsion, a regulating-valve for controlling
he means of communication between the
mixing and valve chambers, a check-valve
for the valve-chamber, a valve controlling
the means of comm: rication between the
valve-chamber and heating-coil, and auxal-
iary means for heating the coil and retort.

9. An apparatus for burning liquid fuel m
conjunction with steam having a btrner com-
prising a tubilar shell divided mto four 111
tercommunicaling compartments namely, a
mixing-chamber with inlets for the steam
and oil, an instlated valve-chamber, a heat-
ine-coil, and a retort having an outlet for the
em~lsion, a regulating-valve for controlling
the means of communication between the
mixing and valve chambers, a check-valve
for the valve-chamber, a valve controlling
the means of communication between the
valve - chamber and heating - coil and a
spreader opposed to the outlet of the retort,
and auxiliary means for heating the coil and
retort.

10. An apparatus for burning liquid fuel
in conjunction with steam, having a burner
comprising four compartments namely, a
mixine-chamber, an insulated valve-cham-
ber containing a check-valve, a heating-coil,
a retort, a controlling-valve for regulating
the supnly of emulsion from the mixing-
chamber, a valve for regilating and spraying
the emulsion into the heating-coil, in combi-
nation with means for introducing steam into
the mixing-chamber, other means for intro-
decing oil into the mixing-champer at the
same pressure as the steam, and auxiliary
means for heating the coil and retort.

i1. An apparatus for burning liquid fuel
in conjunction with steam having a burner
comprising a tubular shell divided mto forr
intercommimnicating compartments namely,
a mixine-chamber with inlets for the steam
and oil, an insulated valve-chamber, a heat-
ing-coil, and a retort having an outlet for the
emtulsion, a regtlating-valve for controlling
the means of communicaticn between the
mixing and valve chambers, a check-valve
for the valve-chamber, a valve controlling
the means of communication between the
valve-chamber and heating-coil, in combina-
tion with means for introducing steam 1nto
the mixing-chamber other means for mtro-
ducing oil into the mixing-chamber at the
same pressure as the steam, and auxiliary
means for heating the coil and retort.

12. An apparatvs for burning liquid fvel
in conjrnetion with steam having a burner

comprising a tubular shell divided into four

intercommunicating compartments, namely,

| a mixing-chamber with inlets for the steam
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and oil, an insulated valve-chamber, a heat-

ing-coll, and a retort having an outlet for the |
-emulsion, a regulating-valve for controlling !

the means of communication between the
mixing and valve chambers, a check-valve
for the valve-chamber, a valve controlling
the means of communication between the
valve-chamber and heating-coil, a spreader
opposed to the outlet of the retort, in combi-
nation with means for introducing steam into
the mixing-chamber, other means for intro-
ducing o1l mto the mixing-chamber at the
same pressure as the steam, and auxiliary
means ror heating the coil and retort.

13. An apparatus for burning liquid frel
in conjunction with steam having a burner
comprising forr compartments namely, a
mixing-chamber, an instlated valve-cham-
ber contaming a check-valve, a heating-coil,
a retort, a controlliing-valve for regulating
the supply of emulsion from the mixing-
chamber, a valve for reglating and spraying
the emzlsion into the heating-coil, in combi-
nation with means for introdu.cing steam into
the mixing-chamber, and other means for in-
troducing oil into the mixing-chamber at the
same pressure as the steam, consisting of an

1t_
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oil-reservoir, a pump connected therewith
and anaccumulator connected with the pump
and oil-inlet of the mixing-chamber.

14. An apparatus for burning liquid fuel
in conjunction with steam, having a burner
comprising four compartments namely, a
mixing-chamber, an insulated valve-cham-
ber containing a check-valve, a heating-coil,
a retort, a controlling-valve for regulating
the supply of emulsion from the mixing-
chamkber, a valve for regulating and spraying
the emulsion into the heating-coil, in combi-
nation with means for introdu.cing steam into
he mixing-chamber, and other means for in-
trodicing o1l into the mixing-chamber at the
same pressure as the steam, consisting of an
oil-reservoir, a pump connected therewith
and an accumt lator connected with the pump
and oil-inlet of the mixing-chamber, and aux-
iliary means for heating the coil and retort.

Signed at Sydney, New South Wales, this
23d day of March, 1905. -

FRANK COTTON.

Witnesses:
WALTER SIGMOND,
ARTHUR (FRIFFITH.
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