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UNITED STATES

PaTeENT OFFICE.

JOHN SMITH, OF LLONDON, ENGLAND.

APPARATUS FOR BURNING LIQUID FUEL.

SPECIFICATION forming part of Letters Patent No. 662,319, dated November 20, 1900,
. Application filed May 22, 1898: Serial No. 717,761, (No model.;

Ip all whom it may concermn:

Be it known that I, JOEN SMITH, engineer,
a subject of the Queen of Great Britain, re-
siding at Penge, London, England, have in-
vented certain new and useful Improvements
in Apparatus for Burning Liquid Fuel, of
which the following is a specification, refer-
ence beinghad tothe accompanyingdrawings,
in which—

Figure 1 is a side elevation, Fig. 2, a plan,
and Fig. 3 a vertical central section, on the
line @ , Fig. 1,illustrating one form of my
improved burner. Fig. 4 is a plan view,
having means applied thereto for automatie-
ally regulating the supply of air by means
of the variation of pressurein the steam-gen-
erator; Fig. 5,a vertical central section on
the line 2’ o', Fig. 4, showing a compound
burner constructed according to my said in-
vention. Fig. 6 is a sectional view of one
form of the antomatic controller on line 2 a2,
Fig. 4. Fig. 7 is a sectional view of another
form of automatic controller for use in con-
nection with the apparatus shown in Fig. 5.
Figs. 8and 9 are vertical central sections illus-
trating other forms or modifications of my im-
proved burner. ‘

My invention is designed to provide im-
proved apparatus for burning liquid fuel for
heating purposes, which apparatus shall be
very economical and advantageous for apply-
ing heat tosteam-generators and other appa-
ratus and can be readily adjusted to regulate
or control the amount of heat produced by it.

My said invention partly consists in a
burner in which the liguid fuel is drawn up
from a tank or other vessel by means of a jet
of compressed air, whereby it is sprayed or
atomized and projected into & combined vap-
orizer and deflector or spreader arranged
within a flame or ignition chamber, the said
jet of air also causing one or more induced
currents of air to enter the said vaporizer and
mix with the hydroearbon vapor therein.

My said invention also partly consists in a
burner the lower part whereof is so construct-
ed as to form a combined aspirator and
sprayer, while the upper part is constructed
in such a manner as to form a combined vap-
orizer and deflector and a flame or ignition
chamber or casing, one or more air-admission
openings being arranged between the said

two parts of the burner, and the said casing
surrounding the vaporizer and being also
provided with air-admission openings suit-
ably arranged relatively to thesaid vaporizer.

My said invention also partly consistsin the
combination of an aspirator and sprayer com-
prising an air-jet, a shallow annular chamber
surrounding the outlet thereof and having an
inlet for the liquid fuel, and a jet or nozzle
extending from said annular chamber in line

with the air-jet, and a vaporizer and spreader,-

whereby the spray of liquid fuel is vaporized
and at the same time deflected or spread out,
so as to facilitate and insure its complete vap-
orization and produce an extended fame of
great heating power.

My said invention also partly consists in the
combination of an air-jet, a shallow annular
chamber surrounding the outlet thereof and
having an inlet for the liquid fuel, and a
spray jet or nozzle extending upward or for-
ward from said chamber in line with said air-
jet, so that as the liquid fuel admitted to the
said annular chamber flows in a thin film to-
ward the central opening or jet a spray there-
of will be projected by the compressed air
through said spray jet or nozzle into said
vaporizer and spreader.

My said invention also partly consists in a
combined vaporizer and spreader inclosed in
a perforated casing and having converging
sides joined at the top by bridge-pieces, one
at each end, so as to form a narrow elongated
opening, said vaporizer and spreader being
so arranged and proportioned relatively to
said casing as to leave a space between each
of its open ends and said casing.

My said invention, moreover, comprises im--

proved means for regulating the supply of
compressed air and liquid fuel to the said
burner; and my said invention further com-
prises other combinations and devices here-
inafter described, and pointed out in the
claims.

The base of the burner shown is made in
two parts ¢ D, which are firmly united, and
in the top of the lower part a there is formed
an annular echamber or channel ¢, which can
be connected through a passage d with a tank
or other vessel containing liquid fuel. A cen-
tral hole or jet ¢ is also formed through the
lower part @ of the base for connection with
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any suitable source of supply of compressed
air, and in the upper part b of the base there
is formed a hole or jet f slightly larger in di-
ameter than the air jet or nozzle e and suit-
ably proportioned relatively thereto. The
upper and lower parts a b of the base are so
madé as to leave between the air jet or noz-
zle ¢ and the annnlar channel or chamber ¢
a space through which the liquid fuel can flow
in a thin annular film from the said channel
¢ toward the air-jet ¢, so that as it is drawn
from the said space by the jet of compressed
air it will be projected thereby in the form
of spray through the hole or jet . Thebase
thus constructed therefore forms a combined
aspiratorand sprayer,whereby the liquid fuel
is drawn from a tank situated at a suitable
level and is projected in the form of spray
into the vaporizer.

The formation of a‘partial vacuum in the
hole or jet f plays a very important partin the
lifting and measuring (or proportioning) of
the liquid fuel. To this end the hole or jet
f is made larger in diameter than the air jet
or nozzle e, as above mentioned; but the dif-
ference between these diameters in most cases
is preferably small. This is well illustrated
in Fig. 8. It has also been found that the
length of the hole or jet f is an important
factor to be taken into account in determin-
ing the relative sizes of these parts, which are
best found by experiment, so that when a sup-
ply of air is admitted to the burner the par-
tial vacuum produced will be sufficient to
draw the most efficient proportion of oil in a
thin film through the annunlar space between
the upper and lower parts ¢ and b of the base
to give a flame of the required character.
By this construction when the supply of air
to the burner is increased or decreased the
effectt of the partial vacuum will become
greater or less,respectively, and consequently
the flow of oil to the burner will be increased
or decreased also and proportionately. If,
however, the hole or jet f is of too great a di-
ameter relatively to the diameter of the noz-
zle e, the effect of the partial vacuum pro-
duced in the jet f when a current of air is
supplied to the burner will be increased, and
consequently an excessive amount of the lig-
uid fuel will be drawn into the burner. By
‘employing a space between the upper and
lower parts a and b of the burner sufficiently
small to permit the passage of only a thin film
theliquid fuel is spread or distributed equally
around the air-jet, so that when the burner
is in-operation liguid fuel! will surround and

- flow onto the jet of air in the form of a thin
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annular film, which is more readily converted
into spray than a solid circular jet, conveying
an equal quantity of the liquid fuel in equal
time.

In the burner shown in Figs. 1 to 3 the cas-
ing ¢ forms a flame or ignition chamber and
is partially closed at its lower end by the base
o b, one or more suitable openings A being
left, through which induced currents of air

662,319

can enter around the spray-jet. TIn this cas-
ing is arranged my comnbined vaporizer and
spreader, which is composed of sheet metal or
other suitable material, and the two sides j
whereof are inclined so as to converge toward
their upper ends and are connected at the top
by bridge-pieces k k, one at each end, so as
to leave a narrow elongated opeuning !/ be-
tween the said bridge-pieces for the egress of
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the mixture of vapor and air from the vapo- -

rizer. The lower ends of the said sides j j
are attached to the bottom of the casing g, so
that they are symmetrically disposed rela-
tively to the spray-jet f, the connection being
made in the arrangement shown by means of
serews m, which also serve tosecure the said
casing to the base a. This combined vapo-
rizer and deflector instead of being made from
a single metal plate, as shown in Figs. 1, 2,
and 3, may consist of separate plates nnited
by suitable bridge-pieces at the top. Air-ad-
mission holesn are provided in the casinggon
opposite sides thereof and abouton the same
level as the upper end of the said vaporizer
and deflector, and the said vaporizer and de-
flector are made of such size in proportion to
the casing ¢ as to leave a suitable space be-
tween the latter and each of the open ends of
the vaporizer to admit a sufficient supply of
air into the said vaporizer from the said cas-
ing. The above-described construction and
relative arrangement of the said combined
vaporizer and spreader and the casing play
an important part in determining the vapori-
zation of the sprayed liquid fuel, its admix-
ture with air, and the spreading of the in-
flammable vapor thus produced, with the re-
suls that perfect combustion of the liguid fuel
is insured. '

When air under pressure issupplied to the
burner through the jet e, the liquid fuel is,
as above stated, thereby drawn up into the
annular channel ¢ and flowing in a thin an-
nular film toward the orifice of the jet e is pro-
jected in the form of spray into the vaporizer
77, and at the same time currents of air are
induced through the openings i between the
casing g and the base of the burner. The
spray being dashed against the heated sur-
faces of the vaporizerjj, is converted into va-
por, which ismmixed with air., On ignition of
the inflammable vapor thus produced flame
issues from the top of the vaporizer, the va-
por being spread out into a flattened jet by
the inclined surfaces of the said vaporizer.

When the burner is constructed as above
described, the entering air will usnally suffice
to prevent undue heating of the base of the
burner. If desired, however, I provide the
said base with a water-circulating passage.

In Figs. 4 and 5 I haveshown a number of
burners, such as 1 have hereinabove de-
seribed, mounted on a common base plate or
casting p, so as to form a compound burner
which is very advantageous for generating
steam or for other purposes. The said base
plate or casting p is provided with a water-
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circulating pipe ¢ for keeping it cool. The
several burners are connected by pipes+ with
a common air-supply pipe s and by nipes ¢
with a common reservoir or tank u for con-
taining liquid fuel. This tank w is of com-
paratively small capacity and is provided
with a valve v, actuated by a float w for reg-
ulating or controlling the admission of the
liquid fuel through the passage ' into the
said tank v from a reservoir or tank of larger
capacity situated at a higher level, so that

the liguid will be maintained at an approxi-
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mately constant level in the smaller tank .

In Fig. 6 I have shown a device whereby
the heat produced by a compound or multiple
burner, such as is shown in Figs. 4 and 3,
will be automatically vegulated or controlled
according to the pressure of the compressed
air. The device shown comprises a piston-
valve gy, arranged to be moved to and fro
within a cylindrical part s of the pipe ¢,
which is provided with a number of apertures
or ports connected, respectively, with the air-
pipes r of the several burners, soas to put
one or more of the said ports in communica-
tion with the air-supply orshut them off, ac-
cording to the pressure of air in the said pipe
s behind the said piston-valve. The said
Diston-valve yis held in the position shown by
aspring 2. When air under pressure from
any suitable source is admitted to the said
pipe s behind the piston-valve , the spring
zwill be extended and the piston-valve moved
along past a larger or smaller number of the
ports leading to the pipes 7, so as to put a
larger or smaller number of the burners into
communication with the air-supply. When
the air-admission to the pipe sis cut off or
reduced, the spring z will draw back the
piston-valve y, and thus shut off a larger or
smaller number of the said ports. Therefore
by stmmply regulating the admission of air to
the pipe sany desired number of the said burn-
ers can be set in operation or shut off, accord-
ing to the heat required.

I sometimes provide an adjustable device
whereby the travel of the piston-valvey can be
regulated or limited, 80 as to permit the supply
of air to one or more of a predetermined num-
berof the burners. ForthispurposeIarrange
in the pipe s a disk or piston 1, Fig. 7, con-
nected by means of a rod 2 to a bar 3, which
slides in a guide 4 and is provided with a
handle 5 and with a rack 6, with which a
pawl 7 is adapted to engage in order to hold
the disk 1 in any position to which it may be
adjusted. By these means the number of
burners which can be put in operation can be
limited as may be desired.

I sometimesprovide for the automatic rega-
lation orcontrol of the supply-of compressed
air to the said pipe s by means of a control-
ling device actuated by variations of the
pressure in a steam-generator heated by
means of the said burners or by variations
of the heat applied to such steam-generator.
For example, I connect a suitable valye for
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regulating the supply of compressed airto the
said pipe s with a controlling device adapted
to be operated by variations of the pressure
in the said steam-generator or in a regulat-
ing-tube which is heated simultaneously
therewith by means of the said burners and
which contains liquid. By these means vari-
ations of pressure in the said generator or in
its regulating-tube will increase or diminish
the supply of compressed air to the pipe s,
and consequently the pressure of the air act-
ing upon the piston-valve 7, and the latter
will therefore be moved in one or the other
direction, so as to increase or diminish the
number of burners in ¢peration.

An arrangement of this kind is shown com-
bined with the compound barner in Fig. 4 of
the drawings, in which a piston-valve 9, work-
ing in a eylinder 10, is adapted to control the
supply of compressed air to the pipe s. This
piston-valve is connected by a rod 11 with a
piston 12, working in a eylinder 13, to which
steamisadmitted beneath the piston through
a pipe 14 from a steam-generator or from a
regulating-tube arranged in the combustion-
chamber thereof. The piston 12is held down
by a spring 15, the compression of which can
be regulated by adjustingthe nuts 16, bearing
against the cross-head 17,

It is obvious that in the working of my im-
proved burnerImay, if desired, employ steam
instead of compressed air.

What I claim is—

1. Inan apparatus for barning liquid fuoel,
the combination of a central tube or passage
for compressed air, a shallow annular cham-
ber sarrounding the outlet thereof and hav-
ing an inlet for the liquid fuel, another tube
orpassage extending from said annular cham-
ber, in line with said air-passage, and a vap-
orizer and spreader open at its ends and hav-
ing converging sides joined at the top by
bridge-pieces, and a narrow elongated open-
ing between said bridge-pieces, substantially
as, and for the purposes, described.

2. In an apparatus for burning liguid fuel,

the combination of a perforated casing, a

combined vaporizerandspreader therein, hav-
ing converging sides joined at the top by
bridge-pieces oneat each end of a narrow elon-
gated opening, said vaporizer and spreader
being so arranged and proportioned relatively
to said casing as to leave a space between
each of its open ends and said casing, and
means to introduce a spray of liquid fuel into
said vaporizer and spreader, substantially as,
and for the purposes, described.

. 8. In an apparatus tor burning liguid fuel,
the combination of a base made in two parts,
one of which is formed with an air-jet and
with an annular channel around the same
having an inlet for the liquid fuel, and the
other withaspray jetornozzle of larger diame-
ter than said air-jet and forming an exten-
sion thereof, a capillary space being left be-
tween the two parts of said base to permit
the flow of a film of the liquid fuel from said
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annular channel to said air-jet, and a vapo-
rizerand spreader open at its ends and having
converging sides joined at the top by bridge-
pieces, and a narrow elongated opening be-
tween said bridge-pieces, substantially as,
and for the purposes, described.

4, In an apparatus for burning liquid fuel,
the combination of a compressed-air jet, an
annular chamber around the same having an
inlet for the liquid fuel, a spray jet or nozzle
forming an extension of said air-jet, and a
combined vaporizerandspreader having sides
converging as they recede from said nozzle
and connected at the top by bridge-pieces so
as to leave a narrow elongated opening for
the passage of the inflammable vapor, and a
flamechamberorcasingsurroundingsaid vap-
orizer and spreader and provided with air-
inlets, substantially as, and for the purposes,
described.

5. Inan apparatus for burning liquid fuel,
the combination with a plurality of burners
having compressed - air inlets of a-common
air-supply pipe having ports communicating
with said inlets respectively and a regulator
actuated by the compressed air whereby a
greater or less number of said ports are
opened or uncovered according to the pres-
sure of the supplied air, substantially as, and
for the purposes, hereinbefore described.

6. In an apparatus for burning liquid fuel,

_the combination, with a plurality of burners

35

having compressed -air inlets of a common
air-supply pipe having ports communicating
with said inlets respectively, a regulator ac-
tuated by the compressed air whereby a
greaterorlessnumber of said ports are opened

662,319

or uncovered according to the pressure of the

‘supplied air, and a controlling deviee actu-

ated by variations of steam-pressure whereby
the admission of air to.said regulator is con-
trolled, substantially as, and for the purposes,
hereinbefore described.

7. In an apparatus for burning liquid fuel,;
the combination, with a plurality of burners
having compressed-air inlets; of pipes con-
nected with said air-inlets; a common air-
supply pipe having ports connected respec-
tively with the pipes from the several burn-
ers, and a regulator for controlling the num-
ber of said burners supplied with compressed
air from the said common supply-pipe, which
regulator comprises a spring-controlled pis:
ton-valve in said pipe movable over said ports
by the air-pressure, substantially as, and for
the purposes, hereinbefore described.

8. In an apparatus for burning liquid fuel,
the combination, with a plurality of burners
having compressed-air inlets, of a common
air-supply pipe having ports communicating
with said inlets respectively a regulator in
said pipe comprising a spring-controlled pis-
ton-valve movable over said ports by the com-
pressed air, and an adjustable stop for limit-
ing the travel of said piston, substantially as,
and for the purposes, hereinbefore described.

In testimony whereof I have hereunto set
my hand in the presence of two subscribing
witnesses.

JOHN SMITH.

Witnesses:
Davip YOUNG,
ALEXANDER W. ALLEN.
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