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UNITED STATES PATENT OFFICE 
SPRAY NOVAZALE 

Fred W. Wahlin, Chicago, I., assignor to Spray 
ing Systems Co., Chicago, Ill., a corporation of 

nois 

Application March 22, 1940, serial No. 325,381 
(C. 299-114) 2 Claims. 

My invention relates to nozzles for spraying 
liquids in a hollow cone or parasol form and has 
reference more particularly to facilities for equals 
izing and directing the spray. v 
It is a common practice to employ spray noz 

zles wherein liquid is introduced tangentially into 
a circular chamber to impart rotation thereto 
and to discharge the rotating liquid through an 
axially disposed orifice so as to spray the liquid 
in a hollow conical or parasol form. 

It is important that the liquid discharge from 
the orifice in a uniform or balanced hollow COne 
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or parasol form so as to insure equalized and 
uniform range and distribution of the liquid spray 
about the axis of the orifice but this is difficult 
to accomplish because the whirling impulse is 
imparted to the liquid in the chamber at one 
side thereof and this tends to disturb the sym 
metry of the whirling body of liquid in the cham 
ber and impart peripheral inequalities or varia 
tions in liquid flow through the orifice, More 
over such nozzles are required to be made with 
various spray angles so as to afford any desired 
spread, including parasol and flat circular forms 
of spray, and it is important that the liquid 
should discharge accurately from the nozzle in 
the proper direction to produce the particular 
form of spray desired. 
The principal objects of my invention are to 

provide a spray nozzle of hollow. Cone, parasol 
... or flat circular spray type in , which a uniform 
symmetrical spray is assured; to accomplish such 
uniformity and Symmetry of spray by a simple 
and convenient internal shaping of the nozzle 
chamber; to provide an improved parasol or flat 
circular spray nozzle in which the direction of 
discharge may be accurately controlled; and in 
general to provide an improved spray nozzle in 

... a simple, compact and inexpensive form, these 
and other objects being accomplished as pointed 
out hereinafter and as shown in the accompany 
ing drawing, in which: 

Fig. 1 is a view looking at the top of a spray 
nozzle constructed in accordance with my inven 
tion with a portion thereof in section on the line 
- of Fig. 2. 
Fig. 2 is a sectional view of the spray nozzle 

of Fig. 1 taken on the line 2-2 of Fig. 1; 
Fig. 3-is a view, similar to Fig. 1, of another 

form of spray nozzle; . 
Fig. 4 is a sectional view on the line 4-4 of 

Fig. 3; and 
Figs. 5 and 6 are sectional views of modified 

forms of the spray nozzles of Figs, 1 and 3 re 
spectively. 
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Referring to Figs. 1 and 2, the spray nozzle. 
shown therein is of conventional form in the re 
spect that it comprises a body with a circular 
whirl chamber 2 therein into which an inlet pas 
sageway 13 leads tangentially so as to impart ro 
tary or whirling movement to the liquid in the 
chamber 2, the body having at one side of 
the whirl chamber 2 and concentric therewith 
a threaded opening 14, preferably of the same 
diameter as the chamber 2, with a threaded 
plug 5 therein which has a nozzle opening 6 
therethrough axially aligned with the whirl 
chamber 2. 
The nozzle opening 6 has a cylindrical mouth 

portion 7 of a diameter preferably slightly 
smaller than the diameter of the inlet passage 
way 3 and flares inwardly as indicated at 8 
and 9 to the whirl chamber 2 and as the liquid 
enters the chamber 2 from the inlet passageway 
f3 it is whirled in the chamber 2 and expelled 
outwardly through the nozzle opening 6 in a cen 
trally open rotating (see dotted lines 20) an 
nular stream at sufficient axial velocity to form 
a thin hollow conical spray substantially as in 
dicated at 2 in Fig. 2. At the outer end of the 
inlet passageway 3, the body may be formed 
with any convenient means, such for example, . 
as the external threads 22 for connection to pip 
ing or the like through which liquid is supplied 
to the spray nozzle. 

Because of the tangential entry of the liquid 
into the chamber 2 and the whirling impulse 
thus imparted to the liquid at one side of the said 
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chamber, irregularity or non-uniformity of liquid 
discharge around the orifice, ordinarily oc 
curs which is quite objectionable as it results 
in a non-symmetrical or unbalanced spray 2. 
I have found, however that by forming the 

Whirl chamber 2 at the side remote from the 
nozzle outlet with a cavity 23 of relatively large 
diameter in axial alignment with the whirl cham 
ber 2 and outlet 16 and with an abrupt shoul 
der 24 therearound, this corrects the inequali 
ties or non-uniformity of liquid discharge around 
the orifice 7 and insures a balanced symmetri 
cal hollow conical spray 2. Such correction 
chamber or cavity 23 may be relatively shallow as 
shown which is advantageous as it permits con- . 

50 struction of the Spray nozzle in a small compact. form. 
Instead of employing an apertured plug as in 

Figs. 1 and 2 through which the liquid is dis 
charged, the nozzle may be made as in Fig. 5 
with the discharge opening through a wall of the 

' nozzle body 25 as indicated at 26 and the oppo 



2 
site side of the whirl chamber 2 agaay be closed 

57 a solid plug 2G and the atter formed at the 
inner end with the correction or equalizing ciham 
ice of cavity 2s which serves the same purpose 
as the chamber or cavity 23 of the Structure 
of Figs. and 2. While the form of correction 
chamber shown at 23 in Figs. and 2 with the 
surrounding wall thereof curving inwardly and 
dogynyardy from the shoulder 26 to the chanir 
be: botton is preferred, the correction cham 
er inay ice inade of shallow cylindrical form as 
showa in Fig. 5 and the whirling chamber may 
also be cylindrical as shown at 27 in Fig. 5. An 
inlet passageway 39 leads tangentially into the 
wair chamber as in the structure of Figs. 1 and 
2 and at the outer end of this inlet passageway 30. 
the body 25 is formed for pipe connection there 
with, as for example with internally threaded 
opening 3. 

Figs. 3 and 4 show a spray nozzle for parasol or 
extremely wide angle spray, in which the body 
32 is formed with a whirl chamber 33 and pro 
vided with a discharge outlet 34, both of which 
are of much larger diameter in comparison with 
the inlet passageway 35 thereof than in the 
structure of Figs. 1 and 2, the margin of the Out 
jet 34 being curved outwardly as at 36 to provide 
a mouth with gradually increasing outward flare 
terminating in a flat conical outer face 37 which 
serves to direct the discharged liquid accurately 
in the selected direction of wide angle or parasol 
spray. 
The inlet passageway 35 leads tangentially into 

the whirl chamber 33 as in the previously de 
scribed structure to impart to the liquid in the 
chamber 33 a whirling or rotary movement SO 
that the liquid flows to the outlet 34 in a hol 
low annular stream as shown by the dotted lines 
38 in Fig. 4. The diameter of the chamber 33, 
as well as that of the outlet 34, is large in pro 
portion to the diameter of the inlet passageway 
35 to give the rapidly whirling liquid in the 
chamber 33 a slow enough outward or axial ve 
locity so that the centrifugal force of the whirl 
ing liquid is sufficiently greater than the outward 
or axial velocity to cause the issuing liquid to 
follow the curvature 36, 37 of the outlet and dis 
charge radially around the outlet in a parasol 
or fiat Spray form as indicated at 39 correspond 
ing to the pitch or flatness of the surface 3. 
Thus the surface 3 serves as a guide which con 
trols the direction of discharge of the liquid and 
by chaEaging the pitch of the surface 3 the di 
rection of discharge may be varied. 

in practice, it have found that the cross sec 
tional area of the chamber. 33 should be not less 
than approximately eight or more times the 
cross Sectional area of the inlet passageway 35 
and the outlet 34 should be large enough not only 
to avoid axial velocity which would interfere with 
or impair the centrifugal discharge but also to 
form an issuing stream of liquid of sufficient di 
2.neter to have ample centrifugal force to insure 
positive discharge of the liquid radially along the 
guide Starface 3 and therebeyond to the desired 
SE837 Sige. 
This spray nozzle, like those of Figs. 1 and 2, is 

provided with a shallow correction chamber or 
cavity. 36 at the side of the whirl chamber 33 
remote frog the outlet 36 which said chamber or 
cavity 36 has an abrupt shoulder (38 therearound 
and is is 8xial alignment with the whirl chamber 
33 and outlet 36 and it is to be noted that in this 
structure, as Well as that of Figs. 1 and 2, the 
correctio chamber extends at. one side part way 
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3,347,897 
across the adjacent path of the stream of liquid 
entering through its tangential inlet. By reason 
of this correcting or equalizing chamber 40 the 
unbalancing of liquid illow due to the injection of 
liquid tangentially into the chamber 33 is coun 
teracted and the outflow of liquid at all places 
around the outlet 3 is equalized and a balanced, 
uniform spray 39 as assured. 
The spray nozzle body 32 is formed at the Outer 

end of the inlet passageway with any desired 
form of connection icy which a pipe or duct may 
be attached to supply liquid to the passageway 
35, an internally Shreaded opening 42 being 
shown herein for purposes of illustration. 

Preferably the outlet opening 34 is formed in 
a ring 43 which is pressed tightly into a seat 44 
provided therefor in the Wall of the body 32 at 
the side of the whirl chamber 60 as shown in 
Fig. 4. However, since the size of the opening 
3 is such that a tool may be inserted there 
through to form the chamber 33 and cavity 40, 
the spray nozzle may be of one piece construc 
tion as shown in Fig. 6. In this figure the parts 
thereof corresponding to those of Fig. 4 have the 
same reference numerals applied thereto and it 
will be noted that the ring 43 of Fig. 4 is omitted 
and instead the body 32 is formed with an inter 
nal annular shoulder 45 surrounding the outlet 34 
and shaped at 36 and 37 like the ring 43 of Fig. 
4, the internal surface of the whirl chamber 33 
being flared inwardly as indicated at 46 to the 
maximum diameter of the whirl chamber as 
clearly shown in Fig. 6. 

In the Operation of these spray nozzles the liq 
uid is introduced under pressure through the re 
spective tangential inlet passageway 3, 30 or 35 
and imparts a whirling movement to the liquid in 
the respective chamber 2, 27 or 33 and as liquid 
continues to be supplied, it is forced outwardly 
through the respective opening 6, 26 or 34. In 
each case the liquid issues through the respective 
opening in a hollow whirling stream which, by 
reason of the respective correction chamber 23, 
29 or 0 is equalized or uniform around the re 
spective opening. Because of the size relation 
ship of the outlets 6 and 26 to their respective 
whirl chambers 2 and 27 and their respective 
inlets 3 and 30, the axial velocity of the liquid 
through the Outlets 6 and 27 is such with rela 
tion to the centrifugal force of the whirling 
stream that the liquid discharges in the form of 
a hollow COne substantially as shown at 2 in 
Fig. 2. 

In the structures of Figs. 4 and 6, however, the 
size relationship of the outlet 34 and whirl cham 
ber 33 to the inlet 35 is such that the Centrifugal 
force of the whirling stream of issuing liquid 
sufficiently exceeds the axial velocity, that the 
issuing liquid hugs the curved flaring surfaces 
36 and 37 and the liquid is thus discharged in 
the flat conical or parasol form 39 in a direction 
determined by the flatness or pitch of the guid 
ing surface 37. 
While I have shown and described my inven 

tion in a preferred form, I am aware that various 
changes and modifications may be made therein 
without departing from the principles of my in 
vention, the scope of which is to be determined 
by the appended claims. 
I claim as my invention: 
1. A spray nO22e comprising a body having 

therein a circular channer with a discharge out 
let at one side and a relatively wide shallow cis 
cular cavity at the other side both axially aligned 
with said chamber, Said chamber having an in 
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let passageway leading thereto tangentially to 
inject liquid into the chamber and impart rotao 
tion thereto and discharge same from the outlet 
in a hollow annular stream, said cavity having 
at its juncture with the chamber a surrounding 
shoulder constructed and arranged to annularly 
equalize outflow of liquid through the discharge 
outlet. 

2. A spray nozzle comprising a body having 
therein a circular chamber with a discharge out 
let at one side and a relatively wide shallow cir 
cular cavity at the other side both axially aligned 
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0 

3 
with said chamber, said chamber having an inlet 
passageway leading thereto tangentially to in 
ject liquid into the chamber and form therein an 
annular rotating body of liquid which is pro 
gressively discharged from the outlet in a hol 
low annular stream, said cavity being of a width 
to extend at One side part way across the ane 
nular zone of rotation of the liquid in the cham 
ber, said cavity being constructed and arranged 
to annularly equalize outflow of liquid from the 
chamber through the discharge Outlet. 

FRO W, WAHN. 


