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1. 
My present invention relates to spray nozzles 

of the type having a whirling chamber and aims 
to provide certain improvements therein: 
Warious forms of spray nozzles with whirling 

chambers have heretofore been made and used 
for Special purposes including use in air condi 
tioning apparatus. Where used in air condition 
ing apparatus, the spray head of the nozzle is 
usually designed to discharge water in the form 
of a rotating hollow cone which, as the wall of 
the cone thins out as it moves outwardly from 
the spray head, will rupture and break into ten 
drils, and then into drops which, in turn, are 
atomized by the action of the air. In all nozzles 
of this type with which I am familiar, the apex 
angle of the conical spray does not exceed 90°, 
thus providing but limited wetting area when 
used in air conditioning apparatus, or the like. 
My invention has for its primary object to pro 

vide nozzles of the character set forth which Will 
provide conical Sprays of large apex angle and 
hence require fewer nozzles to wet a predeter 
mined area when disposed at a predetermined 
distance from said surface to be wetted. A fur 
ther object is to provide such nozzles which, in 
addition to providing a large wetting area, will 
also function to atomize a portion of the Water 
upon discharge so that it may readily commingle 
with the air to humidify, the same: A still fur 
ther object is to provide nozzles of the charactel: ; 
set forth which will-consist of but two parts which 
are simple to manufacture and which can be 
readily and cheaply assembled 
The foregoing and other objects of my inven 

tion not specifically enumerated I accomplish by 
providing a nozzles consisting of a body member 
having a whirling chamber and a spray head 
having an axial discharge passage or orifice hav 
ing a conical portion which may be either con 
centric or eccentric with the axis of the whirling 
chamber, the conical discharge orifice leading 
outwardly from said whirling chamber. Pref 
erably, the conical discharge orifice has an axial 
dimension which is less than its diameter at the 
discharge end, and an apex, angle greater than 
90°. Said, conical discharge orifice may also 
have an overhanging lip at its discharge end for 
aiding in atomizing at least part of the water 
being discharged. The invention will be better 
understood from the detailed description which 
follows, when considered in connection with the 
accompanying drawings showing two embodi 
ments, wherein: 

Figure 1 is a top plan view, with a part thereof 
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2. 
broken away, of one form of spray, nozzle, emi 
bodying my invention. - . 

Fig. 2;is a section. taken substantially along the 
plane of the line-2-2 of Fig. 1. 

Fig. 3 is a top plan view with a part thereof. 
broken away, of another form of spray nozzle 
embodying my invention, - 

Fig. 4 is a section taken substantially along the 
plane of the line 4-4 of Fig. 3. 

Referring first to Figs. 1 and 2 of the drawings, 
the nozzle therein disclosed comprises a sub 
stantially cylindrical housing 40 having a cylin 
drical whirling chamber f therein, the open end 
of the housing being internally screw-threaded 
as indicated at 2 to accommodate a spray head 
3. The housing 0 has integrally formed and 
extending laterally therefrom, intermediate its 
ends and offset with respect to the axis of the 
housing, an indet nipple: 4, the outer end of 
which is externally formed with wrench-engage 
ing surfaces 5 and internally formed with screw 
threads 6. The inlet nipple has a passage or 
duct extending therethrough, which, at its 
inner end, extends substantially tangentially to 
the cylindrical wall of the chamber f, so that 
Water under pressure, upon entering the cham 
ber ' through said duct will be caused to follow 
the cylindrical wall of the chamber and thus 
be given a whirling motion. 
The spray head 3 is of generally tubular form, 

has an enlarged flange 8 at one end. an exter 
nally screw-threaded portion f 9 below said fiange 
for engaging the screw-threads f2 of the housing, 
and inwardly beyond the screw-threaded portion 
9 is of reduced diameter as indicated at 29, so 
that when the spray head is screw-threadedly 
connected to the housing the inner end of the 
spray head will extend into chamher it in spaced 
relation to the cylindrical wall thereof, beyond 
the tangential passage or duct 7 and in spaced 
relation to the hottom of the chamber. The bore 
or orifice through the spray head for a substan 
tial portion of its length extending from its inner 
end outwardly is of cylindrical form as shown at 
2 and merges through a curved surface 2d into 
a conical bore portion 22 which is of maximum 
diameter at the outer or discharge end of the 
Spray head. Preferably, the axial dimension d of 
the conical bore portion is less than the maximum 
diameter of said conical bore. The apex angle 
of the conical bore portion 22 may be of any 
desired degree, although it is preferable that said 
apex angle should be greater than 90°, so as to 
provide a conical spray which will have a large 
base area at a relatively short distance from the 
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spray head. I have found that a spray head With 
a conical bore apex angle of approximately 1i0 
is especially suitable for nozzles for use in air 
conditioning apparatus. 
In the embodiment of my invention shown in 

Figs. 3 and 4, a housing 23 has a generally cylin 
drical portion 25 which is internally Screw 
threaded at 25, and below said Screw-threaded 
portion is formed with a flat bearing Wall 26. 
Below the flat bearing wall the housing 23 has 
a substantially cylindrical portion 27 eccentrically 
disposed in relation to the cylindrical portion 24 
and is formed with a cylindrical Whirling cham 
ber 28. Which is eccentrically disposed With re 
spect to the axis of the housing portion 24 in 
the same relation as is the cylindrical housing 
portion 2i. Integrally formed with the housing 
23 and extending lateraliy theirefron is an inlet 
nipple 29 willich is offset on the Sarine Side of the 
axes of the housing portions 24 and 27 and ter 
minates in a somewhat enlarged. Wrench-engag 
ing end 38. The inlet nipple has extending there 
through an axia duct or paSSage 3i, which, at 
its inner end, leads into the chamber 28 and is 
substantially tangential to the Cylindrical Wall 
thereof. At its outer end the passage 3 is en 
larged and interinally screw-threaded, as in 
dicated at 32, to provide means for connection 
with a source of water Supply. 

Rennovably fitted within the housing 23 by 
engagement with the screw-threads 25 is a Spray 
head 33, the inner end of which is adapted to 
bear against the fiat surface 25, Said Spray head 
having an axiai bore therethrough, the inner 
end portion of which is of cylindrical form, 
as indicated at 34, and the outer portion 
of which is of generally conical for in 35 leading 
from the cylindrical portion and extending out 
wardly with the greatest diameter of the cone 
adjacent the discharge end of the Spray head. 
In this embodiment as in Fig. 2, the axial dimen 
sion b of the conical portion 35 is less than the 
maximum diameter of the conical bore. Prefer 
ably, however, at the discharge end of the conical 
bore of the spray head said head is formed With 
an overhanging annular lip 36 the inner Wall of 
which is of conical fornin in inverted relation to 
the conical discharge passage 35. 
Comparing Figs. 2 and 4, it will be noted that 

in Fig. 2 the discharge bore or Orifice through 
the spray head is coaxial with the chamber i, 
and the cylindrical portion 2 of Said Spray head 
orifice is of larger diameter than the inlet paS 
sage or duct fi, while in Fig. 4 the discharge pas 
sage or orifice in the spray head is eccentric With 
respect to the axis of the chamber 28 and the 
cylindrica portion 34 of said passage is of Sinaier 
diameter than the inlet passage 3i. These dif 
ferences in coinstructionalise from the fact that 
the embodiment of my invention shown in Figs. 
1 and 2 is intended for low preSSure operation, 
that is, with pressures between 5 and 10 p.s. i., 
and the embodiinent shown in FigS. 3 and 4 is 
intendied for use with relatively high pressures, 
namely 20 to 40 p.s. i. 

in the use of the nozzles hereinbefore de 
Scribed, Water, upon being admitted under pres 
Su'e into the respective claimbers and 28, 

4. 
is given a whirling or rotating action which 
causes the Water to develop a vortex and pass 
outwardly through the cylindrical portion of the 
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spray head and then, due to the centrifugal 
force of the Water, along the conical portions 
thereof to be discharged in a conical spray. 
Although atomization of the discharged water 
COne Will take place in both types of Spray heads 
at varying-distances from the discharge orifice 
depending upon the apex angle and the pressure 
of the water, the overhanging lip construction of 
Fig. 4 Will Serve to create additional atomization 
immediately beyond the discharge end of the 
Spray head due to the breaking of a portion of the 
conical film of the water into droplets upon being 
forced over said inturned lip. 
Although the particular nozzles herein dis 

closed are intended for use in air conditioning 
apparatus, the form shown in Figs. 1 and 2 for 
humidifiers and the form shown in Figs. 3 and 4. 
for air washers, it is to be understood that no 
iimitation is herein claimed for the use of the 
nozzles per se. 

It will be further understood that while I 
have shown and described certain preferred em 
bodiments of my invention I do not wish to be 
limited to the Specific constructional details dis 
closed, Since these may be varied within the 
range of engineering and mechanical skill with 
cut departing from the spirit of my invention 
aS defined in the appended claim. 
What I claim is: 
A Spray nozzle comprising a housing having 

therein a Whiri chamber for liquid, an inlet for 
the liquid into said chamber extending tangen 
tially to the wall of the whirl chamber, and 
a Spray head having an axial generally conical 
discharge - Orifice with its largest diameter in 
proXimity to the discharge end, said discharge 
end of the Spray head having an inwardly di 
rected annular lip extending axially beyond the 
largest diameter end of the conical orifice, the 
inner wall of the lip being tapered in opposed 
relation to the taper of the conical discharge 
Orifice. 

SAMUEL LYMAN. 
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