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This. invention. relates to, nozzles. More. par 
ticularly, it relates to a nozzle. of. improved. 
design and characteristics. 

Nozzlesv for feeding various ?uids are found-in. a. 
In. those cases in. number of forms and types. 

which a circular or conical‘solid' sheet spray is 
desired, the so-called vortex nozzle has. been 
widely used. In thevortex, nozzle a circular or 
‘swirling motion is imparted to. the. ?uid in a 
spin chamber. It is then-I discharged through an 
ori?ce in a solid‘ sheet spray. .A characteristicof 

_ the, vortex nozzle. and. a limitation thereof is 
thata solid; steady, sheet spray of ?uid is-zma'in 
tain‘ed' only. at' a particular fluid feed} pressure. or 
very narrow rangevof pressures. Thus. a narrow 
‘range of speci?c optimum pressures must be ad 
hered to if best results are to be attained as re 
gards the shape and density of the spray. 
The speci?c7or narrow range of‘ optimum pres 

sure of the; vortex nozzle; also places a de?nite 
limit upon the amount of fluidwwhichi may be 
dischargedfrom,aparticular nozzle. If a greater 
flow of ?uid is desired additional nozzles, each’ 
with its .own operating characteristics, must be 
used; ‘ . 

'It is an object of the.present-inventionto pro 
vide. an improved nozzle-which. may be used to 
discharge?uids in a. continuous *or solid sheet of 
spray. ’ I 

"A further object of the .present'invention is- to 
provide .a. nozzle which will operate. at a very low 
pressure over a wide- range ofv pressure drops 
without substantial change in the shape of the 
spray. . 

Another object of this invention is to provide 
a nozzle which has a wide range of flow rates. 

Still another object of the invention is to pro 
vide a nozzle which is capable of discharging one 
or more liquids in a plurality of solid, discrete 
and concentric sheet sprays. 
A further object of the invention is to provide 

means for concentrically mixing sprays of dif 
ferent ?uids. 
Other objects will become apparent from a 

Iconslderation of the following description and 
the drawing in which the single ?gure shows a 
particular embodiment of the present nozzle. 

It has been found that a nozzle which will dis 
charge one or more liquids in a plurality of solid, 
discrete, concentric, sheet sprays may be very 
readily provided. 
More particularly, it has been found that such 

a nozzle may be made by providing a plurality 
of concentrically arranged conduits having 
means at their discharge ends for feeding the 
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liquid onto arcuate shapedliquid-de?ecting sur-. 
faces which are sov disposed. as.. to de?ect, the. 
liquid forward. in. a plurality. of discrete, con 
centric, solid, sheet sprays. . . 
Reference is made. to the single?gure of the. 

drawing for a more complete description. ‘ofj'rthe. 
present nozzle. Thelnozzle.isconstructed of two. 
concentric. tubes I and 2 through which may be 
fed like or di?erent liquids, the spacing. of; the 
tubes being maintained by means of ribs 3. The. 
discharge end‘ of‘ inner tube I has an enlarged 
section 4, the hole in thev tubev being ?ared1out-. 
wardlyand upwardly in an arcuatemann‘er asat 
:5. Mounted-‘in ‘the discharge-end ofrtube‘ I is,a 
member Iiwhich is threaded into.the tube itself. 
Member. 6 is'generally. in- the shape of a. headed. 
screw having a hollow shaft providing a conduitv 
l‘for the?ow of liquid and a slot9‘ for» easy-ad 

‘ justment. A plurality of' radially disposed-.0011, 

20; 

25 

30 

40 

45 

50 

55 

duits or- holes 81 are provided. in thehead of- the» 
member 6 perpendicular to and radiating out» 
wardlyfrom conduit ‘I to feed the liquid‘to arcuate 
surface 5. The dischargeend of‘tubei is¢pro-. 
vided» with an outwardly and- upwardly. deposited. 
arcuate surface in: similar in shape. to 5. The. 
enlarged section 4 at the discharge.v end of tube. 
I lies adjacent an-‘arcuatesurface IIl'at theend. 
of tube 2, being spacedv therefrom by a passagel I. 
In operation, the liquid'being fed throughtube. 

I passes ‘through radial passages 8 and impinges 
upon arcuate surface 5' disposed radially outward: 
from» tube I, being then discharged from the. 
arcuate de?ecting surface in a solid circular 
sheet. Liquid fed through the space between 
tubes I and’ 2 passes through passage II and 
strikes arcuate surface I0 leaving the latter in 
the form of a solid circular sheet which is con 
centric to that projected from surface 5. By 
changing the angle of the arcuate surface I0, the 
angle of the spray may be altered as desired; 
The present nozzle may be used to discharge 

only one liquid by simply feeding the same ma 
terial through tubes I and. 2 or by combining 
the conduits. The flow capacity of the nozzle may 
be increased readily by merely adding more con 
centric liquid tubes and discharge surfaces to 
the extent required. 
The present nozzle has the advantage that it 

may be operated at very low ?uid feed pressures 
and over a wide range of ?uid feed pressures 
without substantial change in‘ the shape of the 
spray. This is in contrast to the operation of 
vortex nozzles. For example, if the combus 
tion chamber pressure in a rocket is about 350 
pounds per square inch, the present nozzle will 
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begin to operate efficiently at a pressure of about 
355 pounds per square inch, and the performance 
and shape of the spray is not substantially af 
fected by changes in the chamber pressure. The 
angle of the spray is practically independent of 
pressures used. On the other hand, using a vor 
tex nozzle with a chamber pressure of 350‘ pounds 
per square inch, efficient operation would begin 
only at a much higher liquid feed pressure, say 
about 400 pounds per square inch. In addition, 
since vortex nozzles operate at maximum e?i 
ciency only at a particular pressure or over a 
very narrow range of pressures, any rise in liquid 
feed pressure changes the shape of the spray and 
delivery of liquid. ' 
While the above desirable characteristics of 

the present nozzle are of general benefit, they 
are particularly so when it is desired to contain 
a spray of one liquid within that of another liq 
uid until they are thoroughly mixed some dis 
tance from the nozzle. It is well known, for ex 
ample, that in rocket motors it is important to 
keep an unmixed spray or jet of an oxidizer from 
impinging upon or contacting the walls of the 
motor in order to prevent the latter from burn 
‘ing'out. Using the present nozzle, the oxidizer 
may be fed from the inner ori?ce or ori?ces and 
the other reactantfrom the outer ori?ces so that 
no pure oxidizer jet or spray contacts the motor 
walls. ' 

Better mixing of different liquids is likewise 
possible by the presence of sheets of different 
liquids adjacent one another as the spray dif 
fuses some distance from the nozzle. This is in 
contrast to the situation which exists where 
sprays of different ?uids are directed at one an 
other. 
As pointed out above, the present nozzle main 

tains sprays of substantially the same shape over 
a wide range of ?uid feed pressures. Where a 
greater quantity of liquid is desired to be fed, ad 
ditional annular feed conduits and de?ecting 
members may be provided up to any number de 
sired to meet any particular requirement. Thus, 
instead of being obliged to use a number of noz 
zles where high flow rates are required, a single 
nozzle of the present simple design may be used. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. A nozzle for feeding liquids in a plurality 

of solid, discrete, concentric sheet sprays, said 
nozzle comprising a plurality of concentric con 
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duits and means at the outlet end of each co'n 
duit to discharge liquid flowing therein in the 
form of a circular spray, said means compris 
ing a conduit-surrounding arcuate shaped liquid 
de?ecting surface. 

2. A nozzle for spraying liquid in a plurality 
of solid, discrete, concentric sheets, said nozzle 
comprising a plurality of concentric conduits-and 
an outwardly ?ared conduit-surrounding arcu 
ate shaped liquid-de?ecting surface at the outlet 
end of each conduit. 

3. A nozzle for spraying liquids comprising a 
plurality of concentrically arranged conduits, 
means at the end of each conduit for directing 

_ the liquid radially outward, and arcuate shaped 
liquid-de?ecting surfaces so located as to direct 
the radially fed liquid forward in a plurality of 
solid, discrete, concentric sheet sprays. 

4. A nozzle for spraying liquid, said nozzle 
comprising a plurality of 'concentric conduits and 
an arcuate shaped liquid-deflecting surface sur 
rounding the outlet end of each conduit, said 
surfaces being so disposed as to deflect the liquid 
forward in a plurality of concentric, solid. circu 
lar, sheet sprays. 

5. A nozzle for spraying liquid which is char 
acterized by efficient operation at low pressures 
and stability of spray shape over a wide range 
of pressures, said nozzle comprising a plurality 
of concentrically arranged conduits, means for 
feeding the liquid radially outward from the dis 
charge end of each conduit, and arcuate shaped 
deflecting means located radially outward from 
each conduit to de?ect the liquid in a plurality 
of concentric, solid, circular sheet sprays. ' 
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