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4 Claims.
1 )
This invention relates to a method and spray
or atomlzlng nozzles to be used for atomizing
liquids by the use of air or steam as an elastic
fluid, or the mixing of one gas with another, and
in which both of the elements to be mlxed are
fed to the nozzle under pressure.
The nozzle illustrated is particularly applicable
to the atomization of fuel oil for delivery as 4
oil burner, and in which the oil is atomlzed to
the required fineness to produce perfect combus-

tion and thus prevent carbonization and prevent:

the buﬂdmg up of carbon on the walls of the fur-
nace.

In accordance mth the present invention the
oil is delivered to the swirl chamber by a plurality
of jets in a tangential direction, between jets of
air or steam delivered fo the swirl chamber in
the same direction, over a stream of air or steaimn
 directed into the swirl chamber, swirling in the

same direction, whereby the alternate jets of air
or steam will atomize the oil while the swirling
stream of air or steam will commingle with the
mist of ‘0il combined with air or steam formed
by the jets and before the atomized mixture
passes through the orifice of the nozzie.

'One of the objects of this invention is to pro-
vide g nozzle which is to be operated by pressure
upon the elastic fluid and liquid, and differen-

10

20

1
) |

2

Fig. 1 is an irregular axial section of one form
of nozzle constructed in accordance with my in-
vention, on the line t—1 of Fig. 2;

Fig. 2 is a plan view of the nozzle with the cap
removed:

Fig. 3 is a sectional view of the nozzle on the
line 3—3 of Fig. 1;

Fig. 4 is a sectional view of a modified form In
which the needle valve may be used to throttle
the discharge from the orifice.

Referring to the drawings, the nozzle com-
prises a body 2, having a threaded opening 4,
for an oil, other _quuid or gas delivery pipe, an
annular chamber 6 in its upper face and a passage
§ leading from the oil dehvery opening 4 to the
annilar chamber 6.

[0 designates an opening in the body which is
threaded for the reception of a delivery pipe, lead-

‘ing from an elastic fiuid supply, such as air or

steam under pressure, and the central portion of
the body is provided with a relatively large elastic
fluid chamber 12, open at the top of the body,
and. connected by a passage 14 at the bottom
thereof with the opening 10 to which may be

5 connected a pipe leading from a supply of elasvic

~ fluid under pressure.

tiates from g system in which any of the-

elements are delivered by ejector means, or a
vacuum principie. -

“Another ob] ect of my invention is to promde a

nozzle in which the pressure of the elastic fluid
may be either higher or lower than the pressure
of the liquid to be atomized, depending on the

rel&tlonshlp of the passageways. Thus the nozzle

may be constructed to deliver air and liquid under
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equal pressure, and the volume discharged may

be controlled by the needle valve, whereby the
pressure may be kept reasonably high for the
best, results under certain conditions.

Another object of my invention is the provision
~ of a nozzle in which the size thereof may be in-
creased, and in turn increasing the size or the
numbper of air passages in the face of the disc,
and decreasing the size or the number of the
liquid slots, sc that a ereater volume of low pres-
sure air may be used, for example, air under a
" few ounces of pressure instead of from, possibly,
hetween 2 and 20 1bs. needed for certain oils and
condltmns to be met.
- The foregoing objects and other objects of the

1nvent10n particularly relating to details will be-
come apparent from the following description,
read in conjunctlan with the drawmgs. in which:

40

b0

65

Seated on the top of the body 2 is a disc &
having a downwardly extending stem |8 which
extends into the chamber {2, while the bottom of
the disc forms a closure for chambers & and 2.
"The stem {8 is bored out from the bottom
throughout its length with a reduced opening
at its upper end, the wall of the bore at the
upper end converging from the full diameter of
the bore to the smaller dlameter of the outlet, as
indicated at 20.

The lower portion of the bore in the stem i8
is threaded, and adjustably mounted in the
threaded portion of the bore is a needle valve
22. having threads on its lower end in engage-
ment with the threads in the bore of stem I8,
and 24 is a lock-nut for locking the needle valve
in its adjusted position.

The disec 6 is provided with a conical face

=~ on its upper end and the disc is held in close

contact with the upper face of the body 2, by
means of a cap 26 having a threaded conneciion
with the upper end of the body 2.

The inner face or bhottom of the cap is bored at
the same angle as the ftapered face of the disc

16 and converges towards the nozzle orifice 23.

6’ designates a channel in the upper face of
disc 16, substantially directly above channel 6
in the head and extending through disc 16, con-
necting channels 6 and 6’, are passages 30, Tan-
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gential grooves 32 are provided in the upper face

of the disc i6, one end of each of which com-

municates ‘Wl’rh grocve 9/, et the Junctlen of
passage 348. |

34 designates a plurality of pesseges extend-
ing through the disc i6, each of which communi-

- cates at one end with 'the elastlc fiuid chamber

a {2 in the body of the nozzle, and at the other

end with a tangentlal groeve 36 in the upper face
~ of the disc {6. -

In the present instance there are four 011_
grooves 32 and four elastic fluid grooves 36 in
| {6, which alternate with each
‘other, although the number may be decreased cr
increased, in accordance with the requirements

the top of disc

for which the nozzle is designed."
28 designates upwardly and tangentmlly eX-
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8 body member mounting seld cap member inlet
ports in said body membe1 a, disc member mount-

ed between said cap member and said body mem-

ber, a swirl chamber between said dise and said

cap seating surface terminating in said orifice,

sald disc having a surface adapied to sealingly
engage said cap seating surface, channels formed

- in said dise surface tengemlally to said swirl

10 ¢

chamber providing passages communicating with

‘said swirl chamber, means including passages in

- said.disc and said body member for directing fluid

tending passages communicating with the elastic

fluid chamber
 disc, which might be termed an 1nne1 elaetle fluid
- chamber 40.

A swirl echamber 42 is for med at the m*1ﬁee 28,
between the cap 26 and the top o
which jets of oil {rom grooves 3?,' ancl aluernate
jets of elastic fluid from grooves 38 are directed
in‘a tangential direction to :atomize

$2 and the bore of stem {8 of the

f dise 18, to

viie oil ‘by

material from one of said bedy inlet ports to a
plurahty of said channels in said disc, and means

Tor directing fluid material from a seeond body -
inlet port to the remaining channels in said dise,

the

fluid materials passing through sald chan- -

‘nels commingling in said swirl chamber and dls-

cheegmg through said discharge orifice. : __
2. A nozzle comprising a cap member, a coni-
cal seating surface in said cap member terminat-

1ng substantially at the outer surface of-said cap
‘member and forming a discharge orifice in ‘said

. cap member a ‘body member mounting se,ld cap

20

the elastic fluid and cause the mist to swirl in

chamber 42, and as the passages 28 are directed
- upwardly and tangentially a stream of elastic
‘fluid from vhe chamber 49 ‘will -enter the swirl
chamber 42 with a swirling motion and com-

mingle ‘with  the swirling wizture of -elastic fiuid

and .?li'quid ‘before passing '{rom ‘orifice 28 o the
combustion chamber or other:receptacle. B
1In the form shown, it will ba noted that if it

is desired to adjust the needle valve 22, it will
be necessary to remove ihe dise fromthe body 2.

- Such .a structure .is desired whers v ds pEsential
that the adjustment be made only by euthorlzed
parties, but it will be readily appreciated that the
structure may readily be var ied slightly to permit
adjustment ef the valve _.1_1:' m tﬂe exterle"r' 01 the
nozzle, | :

This can readﬂy be ‘gccomplished by "he;ving-'

the tapped openings 4 and 18 in the sides of ‘the
‘hody and connecting them to-chambers 4 and {2,

by ‘means of their respective passages & and g,
Tn such a structure the stem of the valve 22 where |

it enters the bore of the stem {8 of the disc 8

could be of the same "diameter as ‘the bore for

a short distance, while the lower portion of the

stem might be threaded in the body 2, and the
could then be adapted to lock the valve

n‘ut G C
in adiusted pee'i tion uy Jmn:mng i1 aeal
body 2 - -

In Flg 1, the throttle valve £2 is e,rra,nged 10

ll...I.
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throttle the discharge from chamber 49 to the

swirl chamber 42,

In Tig. 4, .1 have shown g portion only of the
-~ delivery end of the nozzle in which the bore in-
the stem of the dise £5’, is extended through the

disc, to permit the needle valve .22’ to he adjusted
- to throttls uhe dischargs
287, | |
Tt will be evident that numerous Ve
- the invention may ke made without depwfumg
- from the principles tbereef, as-defined in the {0l-
: lawme claims: - |

"What I clalm &1’1d des Ie ’co ‘*‘“‘10""6 .‘t; "by I ettere |

ratent is: | | |

LA pozﬂe cemmlemg a cap member 3, seatmg
LUria said cap member terminating substan-

tia;llyf JeL the cutersurface of said cap member and

forming a discharge _-eriﬁcem.seld, cap member,

riations of

disc and said cap seating

memhei inlet ports in said body: memper, a dlsc
member'r"munted vetween sgid cap member and
caid body member, a swl_rl chamber betweén -_sald
U suriace termingting in

- said orifice, said disc. hemng a surfdee adapted to
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sealmgly engage said cap seating surfac &2 chan-
nels formed in said disc surface. tangentially 10

- said swirl chamber providing passages between
‘said dise and said cap commumcatmg with sdid

swirl chamber, means including passages in said
dise and said body meniber for directing fAuid

material from one of said bedy inlet ports to al-

 ternate channels in said disc, and means for di-
- recting

uid material from a second body inlet,

- port to the remaining channels in said dise, the

i L
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from the .nozzle orifice

-75

fluid materials passing through said channels
commingling in said swirl chamber and dlscharg-_ |
ing threugh sald dleeharge orifice. |

3. A nozzle comprising a -cap member, -a seat-

ing surfaece in said cap member -ter mlna,tlng sub-
'etentlally at the outer surface ef said cap mem-
‘ber and forming a discharge orifice in said eap

member, a body member mounting said cap me

- ber, mlet ports in said-body member, a disc mem-,

ber mounted betwee“l said cap member and said

‘body member, a swirl chamber between said dise

- and said cap seatmg suirface termmeung in said
'omﬁee, said  dise having a

surface adapted to
sealingly engage . said cap . seating. surface, chan-

- nels formed in said disc surface twngentlally to

said -swirl chamber providing passages communi-
cating with said swirl chamber, fluid means. in-

-cluding passages.in said disc and said body mem-

bers for directing fluid material.from one of said
body inlet ports to a plurality of said channels

in said disc, means for directing fluid ma.terlel_

Irom a second bedy inlet .port {o the remammg )

channels in said dise, the fluid materigls passing

through said. ehannels commingling in said swirl
chamber and d1scharg111c-‘ through -8 d dlSC.ﬂalg'E .
erlﬁee an axial passage communicating with. said

swirl chamber. and maans for delivering-a swirl-

ing stream of fluid through sazd exml passage-'

mte said swirl chamber.

. A nozzle compriging a eep mem.:.:eer a seat-

-'mg surface in said cap member termmatmg sub=

stantially at the outer surface of said cap mem-

‘ber and forming a discharge orifice 4in -said -cap
_.ITILIII}’EEI‘ a body member mounting said cap mem -

ber, inlet ports in said bedy member, a disc mem-
ber meunted between sald eep member and said
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body member, a swirl chamber between said dise
and said cap seating surface terminating in said

orifice, said disc having a surface adapted to seal-
ingly engage said cap seating surface, channels
- formed in said disc surface tanﬂ‘entmlly to said
swirl chamber providing passages communicat-
ing with said swirl chamber, means including

passages in said dise and said body members for

directing fluid material from one of said body
- Inlet ports to a plurality of said channels in said
disc, means for directing filuid material from a
second body inlet port to the remaining channels
in said dise, the fluid materials passing through
said channels commmghng in said swirl cham-
ber and dlsche,rgmg through said discharge ori-
fice, an axial passage communicating with said
smrl chamber, fluid means for delivering a swirl-
ing stream of ﬂu1d through said axial passage into
said swirl chamber, and an adjustable needle valve
“extending through said axial passage and said
swirl chamber and adapted to control the flow
through the discharge orifice. -

| - THOMAS W, MURPHY.
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