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Zo all whony it may concerw:

Be 1t known that I, Percy TARBUTT, 2 citi-
zen of England, residing at Lombard street,
in the city of London, county of Middlesex,
kEngland, have invented Apparatus for Com-
bustion of Liquid Hydrocarbons, of which the
tollowing is a specification. |

My invention relates to apparatus for effect-
ing complete combuastion of liquid hydrocar-
bons in furnaces for heating boilers and other
purposes.

Within the fire-chamber or fire-box of the
furnaece or boiler to which my invention is to
be applied I construct a combustion-chamber
of fire-brick or other refractory material with
lateral openings for issue of the flame and hot
products of combustion. Into this combus-
tion-chamber I force a spray of the hydrocar-
bon liguid by means of an injector-jet of su-
perheated steam. At the same time the air
required for the combustionisadmitted around
or near the injector. Insome cases I heatthe
mixture of steam and hydrocarbon either with
or without air before it is burned. In order
to superheat the steam employed for the jet,
I cause 1t or the water which generates it to
pass through a coil of pipe, which is placed in
the lower part of the combustion-chamber, and
18 provided with dampers to regulate the heat
to which it 1s exposed, and Tobtain the supply
of water to the superheater from a pressure-
tank into whieh the water is forced by a pump.
When the apparatus is applied to a boiler, the
steam or water for generating it is obtained
by putting the superheating-coil in communi-
cation with the boiler, in which case the press-
ure-tank has to be used only at starting.

The accompanying drawings represent ap-
paratus according to my invention suitable for
2 boiler of the locomotive kind.

Figure 1 is a vertical section through the

fire-box; IMig. 1% a similar view showing the
tank and pump for starting the apparatus
where there is not sufficient boiler-pressure
for the purpose; and Fig. 2 is a similar section
showing a modificationsuitable for heating the
steam and hydrocarbon mixture before.com-
bustion. | o

A 18 the ordinary fire-box, and I3 the barrel
of the boiler. Vithin the fire-box I build of

C, which is mostly open at the top, and has
also lateral openings D through its sides, |

G 1s the injector, and s the superheating-
pipe coil, which is placed near the bottom of
the chamber and has over it a horizontally-
slidable shield-plate, T¥, which may be of any
refractory material, or an iron plate covered
with sand, that can be withdrawn more or less
according as the coil has to be more or less
heated. '

At starting the apparatus the damper F is
entirely withdrawn. The coil E is supplied
by a pipe, I, with water or steam, and it com-
municates with the injector G, which receives
a supply of hydrocarbor liquid by the pipc H.
An, air valve or damper, I, regulates admis-
sion of air to the combustion-chamber.

In addition to the parts mentioned above
I sometimes employ, as shown in Fig. 2, a re-
tort-pipe, J, of refractory material, through
which the discharge from the injector, cither
with or without an induced current of air,
passes, becoming heated on its way:.

The pipe F,forsupplying water or steam to

the superheater IS, communicates with the

water or the steam space of the boiler, and
also with a closed pressure-tank,which is sup-
plied with water by a force-pump, each of its
communications being furnished with a stop-
cock or valve. "The pipe H.for supplying the
hydrocarbon, communicates with a reservoir
thereof, and 1s also furnished with a stop-cock
or valve for regulating the supply.
Forstarting the apparatus into action,all the
cocks and valves being closed, a fire of wood
or other combustible 1s kindled on the coil I,
and when 1t is sufficiently heated the water-
supply cock is slightly opened to admit to the
coil a little water from the pressure - tank.
d4'his 1s converted into steam and superheated,
and the superheated steam 1ssues through the
injector G, The cock of the pipe H being then
opened, the hyvdrocarbon liquid flows into the
injector, and is foreibly driven by the steam-
jet 1nto the chamber C, where it is ignited.
The flame passes through the openings from
the chamber into the furnace or boiler-flues,
and also maintains the heat of the coil T.
When a sufficient pressure is produced in the

‘boiler, the coil E may be put in communica-

refractory material the combustion-chamber | tion with the water or 1he steam space, its
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communication with the pressure-tank being |

closed.

In the modification shown in Fig. 2 the Jet
of steam and hydrocarbon in passing th1 ough
the. hot tube J becomes highly heated before
burning when it issues from J. By means of
a slide, X, a regulated quantity of air may
be admltted throuﬂ'h and around the tube J.
‘When there is no b011e1 .pressure sufficient for
starting the apparatus, I provide, as above
mentmned a closed tank, I, into which I force
water by a pump, M, fmm a suitable vessel,

M/, compressing the air in said tank, s0 that

on openmg the cock or valve in the pipe I,
leading to the coil E, the water is caused by
the pressure of air in Lhe tank to Jpass thr ongh
the coil.

In ocean-going cteamels and in localities

where fresh water is scarce, instead of em-
ploying a jet of steam to inject the hydrocax-

~ bon,which would involve expenditure of fresh
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*'Water I prefer to use a jet of air compressed

and heated The compression of the air is 1n
such cases effected by a compressing or blow-
ing engine worked by steam taken in the first
place from an auxiliary boiler and afterward
from the main boilers, and the exhaunst-steam
from this engine 18 condensed eitherin a sep-

arate condenser or in the mailn mndensérs,
thus maintaining the supply of fresh .water.
For heating the air it is passed on its way from
the blower or reservoir of the compressor to

‘the injector through a coil of pipes or other

suitable heating apparatus, which may be sit-
nated in the smoke-box.‘- In such a case the
superheating-coil B is dispensed with.

I am aware that heretofore the petroleum
in a tank has been foreed by compressed air

in another tank, supplied by a pump, into a
mixing device, to which air 1s also supplied

from the compressed-air tank for mixing the

oil and air to be consumed. 1 am also aware
that heretofore oil and air have been forced by !

water and air pressure tg a burner in a com-

bustion:chamber; but such do not constitute
my invention, which differs therefrom in that

I provide a coil in a combustion-chamber hav-
ing one end connected with an injector which
18 supphed with fluid bydrocarbon, and its

other end connected by a pipe with a closed

tank supplied with water by a pump having

communication with a water-supply, whereby

the water pumped into the tank compresses
the air therein, and . thereby forces the water
to the coil, Whele it 1s converted 1nto steam,
supelhemted and delivered to the injector to
force the oil therein info the combustion-
chamber.

Having thus descrlbed the nature of mysaid

invention and the best way I know of per-
forming the same, I claim—

1, The combmatmn in an dpp‘n atus forthe

350,783

combustioii of liquid hydl ocarbous, of the fire:
box A, the combustion-chamber O built of

_refraetmy material within the fire-box and 65
having its vertical walls provided with a se-

ries of lateral openings, D, the heating-coil E -
in the lower part of the refractorv combus-

‘tion-chamber, the horizontally-slidable re:

fractory shield-plate E, arranged directly over 70
the coil, the injector GG, and the supply-pipes
I and H having cocks or valves for the sup-
ply of water or steam and hydrocarbon llqmd
and air, substantially as described.

2. The combination, in an appalatus for the 75

‘combustion of liquid hydroearbons of a fire-

box, A, having a combustion-chamber, C, the

heatmﬂ* coil E in the base of the combustlon
chambel the horizontally-slidable refractory

shield- phte E', arranged dlrect]y over the coil, 8o .

the injector G, and the supply-pipes Fand H,
having cocks or valves for the supply of water

‘or steam and hydrocarbon lignid and air,-sub-

stantially as described. -

3. The combination, in an appalatns f01 the 38s
combustion of liquid hydroearbons, of a com-
bustion-chamber, . C, a hydrocarbon - supply
pipe, H, an 1n3ect0r G, connected with the
latter, a 0011 H, in the lower part of the com-

bustlon chamber and connected at one end go

with the injector, a closed tank, L, a pipe, F,
connecting the latter with the other end of the |
sald coil, a,ndapump M, communicating with
a water- %upply and vm;h the tank, for foremg |

water into the tank to compress the air there- 95

in and by such compression to force the water -
in the tank to and through the heating-coil
into the injector, sumtantlally as and for the
purposes described.

4, The combination, in an mppal atus for the 100 |

combustion of liquid hydrocarbons, of the fire-

box A, the combustion-chamber C, built of re-
fractorv material within thefire- box and hav-

ing lateral openings D, the heating-coil Ein
the lower part of the combustlon chamber, 105
the horizontally-sliding shield-plate E/, the in-

jector G, the hydrocarbon-supply pipe H, the

closed tank L, the pipe F,connecting the tank

with the coil, and a pump, M, for forcing wa-

ter into the tank to compress the air therein 110

and thereby force the water from the tank to

the coil, substantially as described. |
In testlmony whereofI have signed my name

:to thisspecification, inthe presenceof two sub |
.seribing witnesses, this 4th day of Januar Yy A IS

D. 1886.
PDhOY TA.RBUTT.
- Witnesses: | |
_W. JAMES SL.DRTD\I,
17 Gracechurch St., London, Il C.
- JNo. P. M. MILLARD o
Clerk to Abel & Imray, Consulting g L’uguz,eeﬁs and

Patent Agen ts, 28 Sout?zam pton Buwildings, Lfm
don, W. C.
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