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1 Claim.

1

This invention relates to improvements in
liquid-fuel nozzles of the return-flow type.

The general object of the invention is to pro-
vide a liquid-fuel nozzle of the return-flow type
which is simple in construction, efficient and re-
liable in operation, easily cleaned, and capable of
supplying strained liquid-fuel at low and accu-
rately controllable rates. The nozzle hereinafter
described is especially intended for supplying
liquid fuel at rates ranging from only about one-
quarter (¥;) gallon to ahout one and three
quarters (133) gallons per hour, for combustion
in house-heating, water-heating and other kinds
of apparatus requiring only a small amount of
liquid-fuel. The liquid-fuel may be supplied ‘to
the nozzle at the customary pressure of about 100
pounds per square inch, and the return-flow may
be controlled by any suitable valve, for example,
by the pressure regulating device described in my
copending application Ser. No. 70,773, filed Jan-
uary 13, 1949. Thus the quantity of liquid-fuel
per hour which is emitted by the nozzle may he
regulated.

The invention will be understood from the fol-
lowing description, taken in connection with the
accompanying drawings in which a preferred
embodiment of the invention is illustrated. Fig.
1 is a perspective view of the liquid-fuel nozzle;
Fig. 2 is an inverted sectional elevation, on an en-
larged scale, on the planes 2—2 of Fig. 1; Fig. 3
is a perspective view of the perforated bushing;
Fig. 4 is a perspective view of the cylindrical
screen which (when used) cooperates with the
outside of said bushing; Fig. 5 is a perspective
view of the liquid-fuel distributor looking at the
end which is provided with tangential grooves
and with a return passage; and Fig. 6 is a per-
spective view of the orifice nib which cooperates
with the grooved end of the fuel distributor.

From Figs. 1 and 2 it will be apparent that the
liquid-fuel nozzle has a base member 8 having a
cavity 10 provided with an inlet passage 12,
and a return passage (4 which communicates
at 15 with the center of the bottom of the
cavity 10. The mouth of the cavity f0 is
shown internally threaded as indicated at I8,
so as to receive the externally threaded end
of the nozzle tip 8 within which are assembled
certain parts about to be described; but the noz-

ple tip 18 may be secured to the base member 8 ;

in any other suitable way. This assemblage of
parts within the tip 8 includes a hollow bushing
or strainer body 20, shown in Fig. 3, which is pro-
vided with holes 22 and 24 located in the bottoms
of grooves 26 and 28. The bushing 20 has an
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outside diameter considerably less than the di-
ameter of the cavity 10, so that said bushing is
spaced-apart relative to said cavity as will be ap-
parent from Fig. 2. At one end, the bushing 20
is externally threaded, as shown at 30 in Fig. 3, so
as to receive the internally threaded end of the
nozzle tip £8; and at its other end the bushing 20
is provided with a head 32 (shown as hexagonal)
which is provided with a centrally located hole
34 adapted to receive the return tube 36 which
will be later described. A fine-mesh screen 38,
shown in perspective in Fig. 4, having a diame-
ter such that it cooperates with the outside of
the perforated portion of the bushing 20, may be
included in the assemblage of parts, as shown in
Fig. 2. The return tube 36, shown in longitudi-
nal cross-section in Fig. 2, is adapted to pass
through the bushing 20 and is provided with a
cylindrical end 36’ which slidingly and closely
fits into the central portion 15 of the return pas-
sage 14 in the base member 8, as is shown in Fig.
9. It will also be apparent from Fig. 2 that the
return tube 36 is provided with an external flange
40 which cooperates with an internal flange #2
in the bushing 20. It will be noted that the coop-
erating faces of the flanges 40 and 42 are in-
clined to the axis of the return tube 36, so that
these faces tightly abut, thus closing at one end
the annular space 37 between the tube 36 and the
bushing 20. Cooperating with the end of said re-
turn tube 35 is a fuel distributor 44, the form of
which will be evident from Figs. 2 and 5. It will
be noted from Pig. 5, that one end of the fuel
distributor 44 has a frusto-conical surface 45 and
is provided with tangential slots 46 located there-
in as shown. The other end of the fuel distribu-
tor 44 is provided with a cylindrical cavity 4%
adapted to receive the end of the return tube 36;
and the fuel distributor 44 is also provided with
an axial passage 48 communicating with a larger
axial hole §0 which communicates with the cavity
47 and with the passage through the return tube
36 when that tube and the fuel distributor 44 are
assembled. It will be noted that the end of the
tube 36 and the bottom of the cavity 47 in the
fuel distributor 44 are provided with cooperating
inclined surfaces, thereby insuring a tight con-
nection between the tube 36 and the fuel dis-
tributor 44, this being facilitated by a slight
clearance between the tube 36 and the distributor
44, as shown in Fig. 2. The orifice nib §2, shown
in perspective in Fig. 6 and in section in Fig. 2,
is provided with a conical cavity 54 adapted to
cooperate with the conical surface 45 on the end
of the fuel distributor 44; and said nib 52 is pro-
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vided at its center with an orifice 56 which is
considerably smaller than the axial hole 48 in
the fuel distributor 44. As will be apparent from
Fig. 2, the fuel distributor 44 and the nib $2 de-
fine between them a conical whirling-space 68,
hereinafter referred to. It will also be apparent
from Fig. 2 that the nib 52 is nested within the end
of the nozzle tip 18 which is provided at its end
with an axial opening 60. -

It will be evident from Fig. 2 that the per-
forated bushing 20 carrying (if desired) the
screen 38, the return tube 36, the fuel distributor
44 and the orifice nib 52 are easily assembled;
and that they are held in tight assembled rela-
tionship by the engagement of the external
threads 30 on the end of the bushing 28 with the
internal threads in the nozzle tip 18. 'When these
parts have been so assembled, the external flange
48 on the tube 36 cooperates with the internal
flange 42 in the bushing 20; one end of the re-
turn tube 36 cooperates with the bottom of the
cavity 47 in the distributing member 44; and the
orifice nib 52 cooperates with the end of the fuel
distributor 44 as has been described. This as-
semblage of parts may then be inserted in the
cavity 10 in base member 8, with the end of the
tube 36 in the return passage 15, and may be
secured in the base member 8 by the engagement
of the internally threaded portion 16 of the base
member 8 with the externally threaded portion of
the nozzle tip I8, as will be obvious from Fig. 2.

When the fuel nozzle is in use, the liquid-fuel
entering through the inlet passage 12 flows into
the cavity 10, through the screen 38 (if it is used),
and through the holes 22 and 24 in the bushing 20
into the annular space 37 between the bushing 20
and the return tube 36, as indicated by the ar-
rows in Fig. 2. From this annular space 37T the
liquid-fuel flows into the annular space 64 be-
tween the fuel distributor 44 and the nozzle tip
18, and through the slots 46 into the whirling-
space 58. From the whirling-space 58, some of
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the whirling liquid-fuel flows through the axial

passages 48 and 50 and into the return tube 3§
through which the fuel flows to the return pas-
sage {4; and the remainder of the liquid-fuel
escapes from the central hole 56 in the orifice
nib 52 in the form of a spray for combustion
purposes. To facilitate insertion of the tube 36
in the passage I3 a slight clearance between these
parts -is provided; but this clearance should be
as small as practicable to minimize the passage
.of liquid fuel through this clearance.

From the foregoing description, it will be evi-
dent that the various parts of the liquid-fuel
nozzle may be easily and accurately fabricated
and may be readily assembled and disassembled
for cleaning. The various parts may be made of
any suitable material. For example, the fuel dis-
tributor 44 and the orifice nib 52 may advan-
tageously be made of stainless steel which is
capable of being accurately machined and pol-
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ished; and the other parts of the fuel nozzle may
be made of brass. In the liquid-fuel nozzle {llus-
trated and described, the return tube 38 and fuel
distributor 44 are separate and separable co-

. operating parts which is considered desirable. It

will be understood, however, that these parts may

be made integral or permanently connected. It

will also be understood that the orifice nib §2

and nozzle tip 18, instead of being separate and

separable, may be integral or permanently con-

:)1::c11;]ed(.1 S;xt%h n;odiﬂcations in construction may
ade without departing from t

What is clatmed Is: he Invention.

A liquid fuel nozzle of the return-flow type
comprising a base member having a cavity pro-
vided with an inlet passage and in the center of its
bottom with a return passage, the mouth of said
cavity being internally threaded, and an assem-
blage of parts adapted to cooperate with said
base member and comprising a hollow perforated
bushing receivable within said cavity in spaced-
apart relation thereto and having an externally
th}'eaded end, a return tube which passes through
said bushing and is provided with a cylindrical
end which slidingly and closely fits into said re-
turn passage in the center of said base member,
said bushing and tube being provided with co-
operating flanges which substantially close the
annular space between said bushing and tube
near one end, a fuel distributor having a cavity
cooperating with the end of said return tube and
provided with an axial passage communicating
with said tube, the end face of said fuel distrib-
utor being provided with tangential grooves, a
nib having an axial orifice and cooperating with
the grooved end of said fuel distributor and a
nozzle tip having an axial aperture and cooperat-
ing with said nib and provided with an internally
threaded opening cooperating with the external-
ly threaded end of said bushing and provided
with an externally threaded portion cooperating
with the internally threaded mouth of said base
member, whereby said perforated bushing, re-
turn pipe and fuel distributor, nib and nozzle tip
may be secured together in assembled relation-
ship and then may be secured in said base mem-
ber with the end of said return tube closely fitting
into the return passage in the center of said base
member. )
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