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1 Claim.

(CL

299—114)

(Granted under the act of March 3, 1883, as
amended April 30, 1928; 370 O. G. 757)

The invention herein described may be manu-
factured and used by or for the Government for
governmental purposes without the payment to
me of any royalty thereon.

This invention relates to the art of burning
liquid fuels.

The principal object of this invention is to
provide a burner for liquid fuels wherein the fuel
is maintained under a substantially constant
pressure and during operation of the buwner the
rate of flow of the fuel is increased or decreased
inversely as to the pressure of the fluid used fer
atomizing such fuel. Another object of this in-
vention is to provide a burner for licuid fuel
under substantially constant pressure where rot
only the rate of flow of fuel is controlled by the
pressure of the fluid used to atomize the same but
also to cut off the flow of fuel entirely by in-
creasing the pressure of the atomizing fluid be-
yond a critical pressure. A further object of this
invention is to provide a burner which is suitable
for the oxidation of liquids such as elemental
phosphorus which is ordinarily not considered as
a fuel, even though such oxidation is highly
exothermic. Other objects of this inventien in-
clude the provision of a burner for liquid fuels
which is readily susceptible to regulation not only
in respect to changes in character of the fuel
being burned but also changes in conditions un-

- der which it is desired to burn a given fuel.

I have discovered a burner nozzle comprising

a fuel receiving chamber, a pressure fluid cham-
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air jet, showing the plurality of declined air
ducts, .

Fig. 7 is a half elevational, half sectional view
taken on line T—1 of Fig. 6, and

Fig. 8 is a sectional, elevational view showing
the arrangement of the burner nozzle and burner
tip.

In all fisures a body member { is provided
with a plurality of concentric chambers consist-
ing of an inner or primary chamber 3. surrounded
by a secondary chamber 5, which is surounded
hy a tertiary chamber 1, surrounded by an outer
chamber 9. A body flange ! integral with the
body member { has a plurality of apertures, rep-
resented by aperture {3, which provides a means
for mounting the burner in a suitable position in
conjunction with a combustion chamber. A
flange 18, threadedly affixed to that portion of
the hrody member defining the primary chamber
3. connects to a companion flange (not shown)
of a phosphorus feed pipe. The phosphorus is
fed. as indicated by arrow 11, into the primary
chamber 3 under such pressure and temperature
that an optimum operation of the burner is msin-
tained at all times. A steam inlet 19 for the sec-
ondrry chamber 5 admits steam into that por-
tion of chamber 5 designated as chamber 5¢ and
which is formed by interposition of a portion of
the body member {. The steam admitted into
chamber §a passes downwardly. in uniform dis-

" tribution due to a plurality of guide vanes. repre-

ber concentric with said fuel receiving chamber, -

and a radially disposed jet at the discharge end
of the burner so constructed and arranged in re-
spect to its angular position and its clearance
from the fuel receiving chamber as to impart con-
trol of the flow of fuel under substantially con-
stant pressure from the burner nozzle so that
its rate of flow is inverse as to the pressure of
fluid in said pressure fluid chamber until said
rate of flow is substantially zero.
. In the accompanying drawings, which form a
part of the specification and wherein reference
symbols refer to like parts wherever they occur,

Fig. 1 is a top plan view of the burner,

Fig. 2 is a half sectional, half elevational
of the burner,

Fig. 3 is a sectional view taken on line 3-—3 of
Fig. 2, )

Fig. 4 is a sectional view taken on line 4—4 of
Fig. 2,

Fig. 5 is a
of Fig. 2,

Fig. 6 is a part sectional, part plan view of the

view

sectional view taken on line 5—5
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sented by guide vane 21, for substantially the
entire length of primary chamber 3, then passes
through communijcating passages 23 and 25 into
chamber 5b which is the remaining portion of the
chamber 5 as formed by interposition of a por-
tion of the body member {. The steam then
passes upwardly through chamber 5b where it is
emitted by outlet 27. An air inlet 29 admits air,
as indicated by arrow 3{, into tertiary chamber
T wherein the air is gistributed as it passes down-
wardly by a plurality of guide wanes, represented
by guide vane 33. An air jet 35, integral with
that portion of the body member forming the
primary and secondary chambers, is radially dis-
pesed at the lower extremity of tertiary cham-
ber T and is provided with a plurality of declined
ducts, represented by duct 37, which imparts an
eddying motion to the air as it passes through
annulus 39. A phosphorus nozzle 41 is thread-
edly secured to the air jet 35 and is so secured
that adjustment of the nozzle 41 relative to a

" burner tip 43 is such that the area of the an-
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nulus 45 may be varied as desired. The burner
tip 43 is threadedly secured to the body member
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1 and is so secured that adjustment of the burner
tip 43 relative to the nozzle 41 may also be varied
to alter the area of the annulus 45 as desired.
A plurality of indéntations, represented by inden-
tation 47, is provided for screwing the nozzle 41
into position and for making any further sub-
‘sequent adjustments. A water inlet 49 for the
quadriary chamber 9 admits cooling. water into
that portion of chamber 9 designated as cham-
ber 9a and which is formed by interposition of a
portion of the body member |. The water ad-
mitted into chamber 9%a passes downwardly, in
uniform distribution due to a plurality of guide
vanes, represented by guide vane 51, for substan-
tially the entire length of the biurner, then passes
through communicating passages §3 and 55 into
chamber 9b which is the remaining portion of the
chamber 9 as formed by interposition of a portion
of the body member. I. ‘The. water then passes
upwardly through chamber 8b where it is emitted
by outlet §7. -

In the present invention the fuel receiving
chamber from which liquid fuel is discharged and
atomized provides for the delivery of such fuel
under constant pressure and the regulation of
the rate of flow of such fuel without any restric-

tions whatever such as usually are employed.
through the use of valved control. This permits -

a substantially uniform flow of the fuel regard-

less of occasional variations in quality of the fuel

as may be evidenced by the action of solid matter
carried with it. Ordinarily, the presence of such
solid matter seriously changes the subsequent
characteristics of the burner while in the present
invention such solid matter may pass through
and operation returns to normal.

Furthermore, in the present invention t«he.

fuel receiving chamber is in juxtaposition with
a pressure chamber adapted to supply a suitable
fluid over a variable pressure range for atomiz-
ing the fuel delivered to the receiving chamber.
This pressure fluid chamber is provided with
means for causing the atomizing fluid to be dis-
charged therefrom with a violent but, at the same
time, uniformly swirling motion.

A burner tip is so associated with the fuel re-
ceiving and discharging chamber and the pres-
sure fluid chamber, both in respect to its angular
position and its clearance from the fuel receiv-
ing chamber as to impart & control of the rate
of flow of the fuel through the receiving cham-
ber solely through the control of the pressure
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of the fluid used for atomization. The present
combination is unusual in that with an increase
in the pressure of the fluld in the pressure fluid
chamber the rate of flow of the fuel decreases.
This rate of flow continues to decrease until the
pressure of the atomizing fluid reaches & critical
point whereupon: the flow of fuel stops entirely.
The burner of the present invention has been
used successfully for some time in plant sized
scale operations involving the combustion of
elemental phosphorus. The burner unit, in
which a plurality of declined ducts, as repre-
sented by duct 37, was placed 30° from the hori-
Zzontal, delivered the atomizing fluid under an
adjustable pressure to the annulus 45 which is
positioned at a 45° angle and hag a 7%’/ clearance
from the tip of the burner nozzle 4{. The ele-
mental phosphorus in fuel chamber 3 is delivered
through the nozzle tip at the rate of from 800
pounds per hour to 1800 pounds per hour for a

~corresponding pressure in the fluid chamber 7 of

100 pounds per square inch to 50 pounds per
square inch. When it is desired to stop the flow
of phosphorus entirely the pressure within the
fluid chamber T is increased to 125 pounds per
square inch.

The present Invention does not necessarily

. contemplate the necessity of having a heating

chamber concentric with the fuel chamber in
all cases. However, such a heating chamber is
generally desirable to facilitate the flow of most
types of liquid fuels used. Neither does the pres-
ent invention contemplate the necessity of al-
ways using a cooling chamber concentric with
and outside of the pressure fluid chamber. How-
ever, such a cooling chamber is often necessary
or desirable to prevent damage to the burner
which might be caused by undue overheating.

I claim: .

A’ method of controlling the rate of flow of a
fluld stream through a constricted orifice which
comprises (@) supplying fluid to said orifice un-
der substantially constant pressure, (b) main-
taining & concentric confluent vortical stream of
pressure fluid around said constricted orifice at
a pressure in excess of sald constant pressure
whereby the rate of flow of said fluid stream
varies inversely with variation in the pressure of
said stream of pressure fluid, and (¢) adjusting
the pressure of said stream of pressure fluid to
provide a desired rate of flow of said fluid stream.

JOHN N. JUNKINS,



