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2 Clalms.

This im;entioﬁ rel'ateD 1o Japfa;j or. ammizing

:naza}es to be used. for the rdm_persmn of Jliguids -

(Cl

- dor warious purpeses though the invention ispar-

- ---bmula:rlty a;pt}Lcafble ta thee atmmmabmn Of fuel 611_' '
- '.for oil burners. = | | -
- ~Heretofore, nuzzles for the spra,ymgm' a,tomlza-

tion of liquids. by the use of elastic fluids have

wsually involved the breaking up of the liquid by

- the elastie fluid within the body of the nozzle |
oo dbself. Under such ceonditions it will be evident 10 body 2 provided with an annular -groove 4 sur~

- that the liguid, at the point where it meets the
elastic fluid under pressure, must be. under a

corresponding. pressure to prevent the forcing
culty arises

- of the Jguid: back to its: Source, A dif i

not perfect ar for some reason the flow of elas-

.~ tic fluid momentarily ceasss, the 11qu1d will be
_'.,pr{aJECt*‘-"d without being dispersed, in the fm:'m_
-+ .of large drops which, in the case of a furnace,
- may result in liguid strlkmg a back Wall thereof

- where carbonizafion and building up of carbon
-~ will result. - In other nozzles jets of elastic fluid -
- may braak up liquid externally of the nozzle but

. these have not been completﬂly sablsfactory for
- various reasons | o

- In accordance with the present mVﬂntlon there
. is provided a spray or atomizing nozzle in which

“the dispersion may be effected by the action of

~elastic fluid -supplied under high pressure with-
- out the necesmty for imposing any correspond-

S ing pressure upon ‘the liquid to be dlspersed In

-,._,zples of the invention;

299-114) .

Mﬂ'm‘e 3is a sec‘tmn tak:en on the pla,ne mdl-'
cabe(i at 3—3 Iin Figure 1;

 Piguve 4 is an axial section ta;ken thm'ugh 2
m&mﬁed f@rm of nozzles also- embodymg ,the "prm—.

and |

Figune 5 is 9 tiafnsverSﬂ section mkfm *ﬁn the )

p‘lane mdlea,‘ﬁed at-5—=8& in Figurel., T

Referring first to the modification shown. .in

- Figures 1, 2 and 3, ]thﬂ nozzle comprises a main-

rounded by a metallic ring 5 having threaded

. dnlat and outlet openings 8 for the entrance :and

exit-of heated fluid, for example, steam.
- ‘ring § is welded, as indicated, to the nozzle hody, -
- whenever liquid is thus placed under pressure in 15 the arrangement provides a jacket for the heat-
f-:i.th&t if, for -any reason, the dlspelsmg action is

Tf the

ing of the noezzle and the liguid which is being = '

C O fed Lhevﬁ[throumh This is particularly decumble
| ;whm the liquid is -of @ highly viscous material as

in the casa

20

of heavy fuel-cils. As will be evident

hereafter, the nezzle is adapted not only for the -
- dispersion of fuel «ils but for any other liguids
.ar mixtures of Jigmids - and solids in the form of

sludges which it may be desirad to- disperse.
The 11qu1d eniers the body of the z ozzle at 8

3 .-_.La,.nd appma,chﬂs the dlspersmg elements thl ough

| a, central passage 10.

'.--;_u

The nozzle proper c@mm*lses ‘an inner member
12 provided with a-central bore 14 having tangen-
- tially armng.ed eperings therein commumca’cmg_'

with the passage i8 and adapted to be closed to

. 'thﬂ desired extent for control @f the 11qu1d ﬂew

“brief, this ~is accompllshed by setting up ex-

‘teriorly to ‘the mnozzle a swirling jet of elastie

 fluid creating o region wherein low pressure ex-
“ists so that the liguid is drawn thereinto by ejec-
“tor action and then is picked up by the clastic

- gpenings 18.
‘rarts some degree of rotation to the liquid in its

-' fluid and mixed therewith and dispersed by con- '

- 4act. The pressure existing in the region where

the ejection oceurs may ‘be substantially sub-

'  pressure on: the liguid be avoided but the liguid
rpay be raised by suetion fmm a supply below

e ~ the level of atomization.
. The foregoing general QbJect raf Lhe mvcmmn_. :
- togetherswith specific objects particularly related

few fthrough the bassage 44,

_..4{)_' Wl}j 113*“3

atmospheric :to the end that not only may addsd

- to details will become apparent from the follow-
HJng dnsampmon read in comunctmn with the ac- !

. ;cgmp&nﬁflng drawing in which..

Flgure 1 is an. axial section through a Ppre- a

 ferred form of nozzle constructed in accordance
- with tha invention; | --

| ngurm 2is.4 transvel 56, section taken malde the-
,fmmca,l 5urfacm of a cap member and shawmg -

partlcular mrlous elast;lg Ilulcl passages

f,. nrtructmn ada,pted to be mmved axml—]y by rea- |
#on of its thraadﬂd mounting when rotated. A
clearance space 28 about the shank of the mem-

ber 42 pPI‘IIlLt;: the entrance of the liguid into the
Their tangential arranzement im-

"“"‘he nassage 14, it
rioted, has an unrestllctﬁd emt as 111u=‘=
trat=d at the left of Pigure 1.

"The elaitlc fluid used for the dlaDEI'SlOIl Wh_lcn'

may he air or other gas under high pressure or
steam under high pressure, enters at-22 and passes
through a connection 28 to an annular passage 5
~with which communicate openings 28 extending
to an annular.groove 30 in the conical face of the

member 12, A ridge 34 located inwardly of the

groove 38 has a series of grooves or slots 32 cut
tangentially tberem ‘and commaunicating with
an.annular groove 38 whieh, in turn, communi-

- pates with an annular space 38 in the central

- -;chrt,.ﬁn of a cap member 28.
tension 42 of the passageway {4 has a slight clear-

65

The tubular ex-

ance. as mdmmd at 48 with the edges of & cen-
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3 |

tral epenmg in the cap member through which '

it extends.

hetween space 38 and the passageway (4.
| In the operation of the nozzle the elastic ﬂmd
supplied at 22 under pressure enters the annular

groove 30 and from it the slots 32, emerging in the

form of a series of high velocity jels into the
annular spaces 36 and 38. .
spaces a high rotational velocity is set up and
the swirling elastic
ities thus produced while passing through the
clearance 49 over the edge of extension 42 where

final expansion to the surrounding atmospheric
thus.

pressure occurs. As the elastic fluid
emerges about the tubular extension 42 a low

Accordingly, in these

- , . . "
- .- LS
. -
- " . .. * ’
5 N
. -t ' . ) -
! = 1 - g LI - [ r

passageway through the entrance 52. The elastic

. fluid enters at 58 and passes through an offset
A group of openings 44 furms'h communication

or tangential opening 60 infto a swirl chamber 62
provided between the members 48 and 50 and
extending into the member 48 as will be evident
from the drawing. The member 48 is provided

- with a central opening through which the tube 96
projects with slight clearance as indicated at 64.

A series of openings 66 serves to provide com-

quid emerges with the veloc-

pressure region is created in the outlet of fthe

passageway (4 giving rise to an effective ejector

action, drawing from the passageway (4 the

liquid which might be under atmospheric or sub-

atmospheric pressure though, of course, some

pressure may be imposed thereon, though gener-

20

~ally speaking such pressure is desirably not high

to avoid any possibility that drops may emerge

- without being dispersed. At any rate, the liquid
ejected from the passageway 14 meets the high

- veloeity elastic fluld and is almost immediately
picked up by it and dispersed in the form of a
- very fine spray. Because of the vacuum pro-
duced in the center of the annular rotary jet
issuing at 40, the rotation is maintained for some
‘distance beyond the extension #2. This rotation

added to that (described below) already existing

in the mixture of elastic fluid and liquid which is
emerging from 80 causes the liquid droplets fo
‘move outwardly centrifugally to be entramed by
the elastic fluid thus providing the spray.

- To render even more e

‘passageway 14 at ifs outer end. While the elastic
fluid as it enters may be at elevated pressure the
entry occurs very close to the end of the passage-
- way which is under a partial vacuum due to the
elactor action, so that, as a matter of fact, no

back pressure is set up upon the liquid in the

passageway 4. The elastic fluid as it enters the

29

30

39

ective the atomization
of the ligquld the openings 44 are provided to per-
- mit a small portion of the elastic fiuid to enter the-

40

45

15

munication between the swirl chamber and the

bore b4.
It will be emdent thaft the operation of this

.nozzle is substantially identical with that previ- |

ously deseribed, a swirling action in chamber 62
being set up by the passage of elastic fiuid
through the tangential opening 60, the fluid
emerging in the form of an annular high velocily
jet, through the clearance space 64 and exeriing,
as it leaves, an ejector action on liguid which may
be partially dispersed through the actlon of

elastic fluid entering it at 66.
Tt will be evident that numerous variations

of the invention will be made without departing '

from the principles thereef as deﬁned m the_
following claims. -
~ What I claim and desn*e to pretect by Letters
Patent is: |
1A nozzle comprlsmg means ﬂre*f,rld1r1g a
passageway Ior liquid, said passageway having
an open end, means for delwe*"mg liquid trans-
versely tahgentially to said passageway, means
located adijacent to the open end of said passage-
way providing a swirl chamber annularly ar-

ranged with respect to said passageway and pro-
viding an annular passage extending from said
swirl chamber toward the open ¢nd of said pas-
sageway, and bey{md which sau:i nassaAgeway ex-
tends, means for direetmﬂ' elastic fluid tangen-
tially inwardly into said swirl chamber 10 sst up
2 high spzed of rotation of zlastic fluid therein,
issue of an annular jet from said annular passage
with the creation of suction ai the oren cnd of
the passageway to suck liquid from sald passage- -

way to be atomized in the jet, means providing

communication between said swirl chamber and

- gsaid passageway adjacent to sald swirl chamber

liquid. through the epbmngs a4 will expand to the -'

low pressure existing thereat and in doing so will
effect primary atomization of the liquid so that
‘the droplets of the liguid reaching the main Jet
of the fluid will already he very fine. .

feed of the liquid is, of course, under the control

The rate of

to admit elastic fiuid into the rassageway to aid
in dispercsing the liquid into thz jet, said passage-

~ way having a constant diameter between the cpen

“end thereof and said communication providging

~means, and means for controiling the 0w 01

‘of the needle valve (8, adjustment of which will

control concentration and to some extent the

‘shape of the final dispersion. It will be evident

that the arrangement precludes any possibilify
that the liquid may be projected from the pas-

09

Jliquid threugh said passageway.

2. A nozzle comprising an inner member hav-
ing a conical end surface, having tangentially ar-
ranged grooves in said conical end surface, and

having an axial passageway for liquid extending

sageway {4 without dispersion inasmuch as the

. pressure on the liquid in the passageway need be

at most only slightly above atmospheric pressure
-and generally will be less than atmospheric pres-
sure,
except due to the ejecting action of the elastic
fluid jet. | |

- The same general prmelples may be embodied

in various types of nozzles of which a.very simple

form is illustrated in Figures 4 and 5, suitable,

Preferably, the liquid will not flow at all

60

outwardly beyond said conical surface in the

form of a tubular extension having an open end,

means for delivering liquid to said passageway, a

cap member arranged fo surround sald Ilnner
‘member and provided with a central opening and

2 conical seating surface surrounding said open-

65

for examnple, for oil burning where a minimum

complexity of structure is desired. According to
the modification, a block 46 is prewded with a
threaded transverse bhore in which are located
the members 48 and 58, The latter is provided
with a central passageway 54 extending through

70

ing, the conical end surface of said inner member

engaging the cemeal seating surface of said cap

member, said inner member tubular extension

| extendmg through and beyond said central open-
‘ing providing an annular passage of limited

clearance between said tubular extension and
said cap member, and means fOl delivering elas-

- tic fluid to said tangentially arranged groocves,

said grooves defining passages for elastic fluid

“causing it to flow at high velocity to the central

‘opening of the cap member and to emerge from.
tubular extenswn ©6, liquid being fed to the 75 said clearance about the tubular extension as g



jet creating a suctmn upon 11quid in the passage- -
way to suck liquid from said passageway to be

atomized in the jet, said tubular extension being

--.pr0v1ded with at least one opening inwardly of -
its open end to receive elastic fluid to aid in

dispersing the liquid into the jet, said passageway

| thereof a;nd sz-,ud last mentioned opening. |
| N THOMAS W. MURPHY
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