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1. 
This invention relates to a nozzle construction 

for creating a whirling spray of liquid and for 
uSe When using the aerosol method of applying 
liquid coatings on surfaces. 
The invention relates particularly to overcom 

ing certain difficulties eiscountered when apply 
ing paints, warnishes, lacquers, insecticides, and 
the like, by spraying the same from a can or 
container under pressure of a gas forming liquid 
by the Well-known aerosol ethod. “Gas liquid' 
or "liquid gas' as hereinafter used is intended 
to mean a suitable gas-forming liquid propellant. 
One of the problems in the use of an aeroso 

Spray nozzle for applying surface coatings, such 
a Spaints, varnishes, and the like, is that of secur 
ing a spray of uniforin nature and which will 
permit unifornn distribution of the coating, pre 
Venting ruinning or dripping on vertical surfaces, 
and also Which will prevent the gas liquid from 
the formation of drops or bubbles in the sur 
face being coated, whether such surfaces are 
horizontal or upright. 

It is recognized that the causing of a whirling 
stream to deliver a uniforin spray from spray noz 
zles has long been practiced with lawn sprayers, 
insecticide spray nozzle equipment, and the like. 
Also, it is well known that due to the extremely 
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small nozzle opening used with containers for 
liquid to be delivered by gas pressure by the 
aeroSol method, and due to the fact that the 
propelling gas continues to expand with the liquid 
delivered from the nozzle orifice, a spray of Suf 
ficient fineness for many purposes, and with some 
liquids, has been attained without the necessity 
for extreely minute inachine work which would 
be required to make nozzles after the fashion of 
larger devices such as lawn sprayers, or otherwise 
improve the Spray by mechanical means. 

In all Suich aeroso container equipment, in 
cluding the valve and the nozzle, the usual mer 
Chandising involves the provision of the container 
with its valve and nozzle without intent for reuse. 
In other Words, the "package' including the valve 
and spray nozzle is normally treated as a "throw 
a Way' or Single use contai{her. It follows that 
the expense of manufacture Irust be kept to a 
minimum. The parts coin prising the valve and 
nozzle must, he capable of being manifactured 
by extremely simple high-production methods, 
and likewise rust be capable of very convenient 
and quick assembly. 
The need for the uniforin spray and for a satis 

factory valve and nozzle construction for paint 
spraying has heretofore not been supplied. 
The present invention avoids the foregoing dif 
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ficulties and attains the highly desirable objective 
of a simple efficient construction of a spray nozzle 
adapted to be used with a needle valve or other 
cheap and convenient controlling valve, and which 
normally prevents clogging of the minute exit 
orifice, while setting up in the passage within 
the nozzle a rapid whirling motion of the fluid 
being expelled from the container through the 
say orifice. S. 
More specific objects attained are the provision 

of a simple whirl-creating unit, which may be 
set into a straight drilled hole leading to the 
Smaller exit orifice of the nozzle, and which When 
assembled with the valve remains in position 
without likelihood of displacement, and which 
nay function effectively throughout the discharge 
of the entire contents of the can. 
Warious modifications of the device may be . 

inade without departing from the spirit of my 
invention as defined in the appended claims. 
The following description relates to the accom 

panying drawings, illustrating preferred embodi 
ments of my invention. 
in the drawings, 
Fig. 1 is an elevation of the lower portion of 

an aerosol can inverted for paint spraying and 
Showing the Walve and nozzle; 

Fig. 2 is a vertical axial Section. Somewhat en 
larged through the valve, nozzle and can cover; 

Fig. 3 is a view on a further enlarged scale 
i;howing twisted wires which may be cut to short 
lengths for use in the nozzle; 

Fig. 4 is a longitudinal Section through the 
nozzle showing the twisted wires in position 
therein; 

Fig. 5 is an end elevation of the same; 
Fig. 8 is a view of the delivery end of the 

nozzle; - 

Fig. 7 is a view showing a modified form of 
twisted single piece insert, and showing the rela 
tive position of the nozzle and needle valve tip; 

Fig. 3 is a sectional view showing the valve, 
nozzle and can cover in which the modified form 
of Fig. 7 is used; 

Fig. 9 is an enlarged transverse Section of the 
nozzie showing the use of a larger number of 
twisted wires; Figs. 3 to 7 and Fig. 9, being on 
the same scale, and Fig. 8 corresponding to the 
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scale of Fig. 2. 

In my copending application, Serial No. 125,916, 
filed November 7, 1949, I disclosed and claimed 
a "1/fethod and Means for Mixing and Spraying 
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Paint,' by which successful spraying of pigment 
paintS has been accomplished while holding the 
Container with the valve and spray nozzle at the 
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bottom. This is the position indicated in Fig. 1 
and in which the aerosol can is shown as pro 
vided with a cap 2, carrying the valve body and 
nozzle from which a spray is projected at the 
desired wide angle and is emitted while rapidly 
whirling, as indicated by the arrows A in Fig. i. 
A preferred form of valve comprises a body 

portion 3 suitably secured to the can top 2 and 
fitted into an opening in a dome portion is there 
of, and having a central passage closed by the 0 
tapered point of the valve 5, threaded into the 
valve body and provided with a head 5, prefer 
ably having a slot adapted to receive the edge 
of a coin to facilitate turning after the manner 
of a Screw drive. 
A packing-gland cap 8 is removably secured to a 

threaded portion of the upper end of the body 3. 
Tightly fitted and secured into a transverse open 
ing in the valve body communicating with the pas 
age leading from the interior is the nozzle proper 
to which in actual size has a bore of about three 
sixty-fourths to one-sixteenth of an inch in di 
ameter, and is of a length of about three-eighths 
of an inch, or more, if desired. - - - - - - 
The valve and nozzle are so constructed that 

they may be made of a minimum amount of ma 
terial and by the simplest possible screw machine 
manufacturing operations. 
"The nozzle exit or Spray orifice 2 may be as 

small as ten to fifteen one-thousandths of an inch 
and is drilled through a thin forward end. Wall 
portion 3 of the nozzle, the bore of which has 
been drilled down to that Wall and terminates in 
a tapered surface & which may form a space be 
yond the ends of twisted wires 20, as shown in Fig. 
4. This space may act as a chamber in which the 
liquid paint or the like may whirl in an inwinding 
path at increasing Speed before being emitted 
from the minute orifice i2. - - -, 

As appears in Figs. 3 and 4, the twisted wires 
20, whose diameter is about one-half of the di 
ameter of the bore 5 in the nozzle, are cut as in 
dicated by lines 22 in Fig. 3 to a length approxi 
mately that of the bore, and these short Sections 
of twisted wire are inserted as a unit in the bore 
before placing the nozzlein its assembled position 
in the Valve body. 
A modified form is shown in Figs. 7 and 8 in 

which the member 3 is a single, Small, flat twist 
ed Wire or like metal strip presenting helicoidal 
surfaces, one end of which may rest against the 
sloping outer portion of the bore in the nozzle, 
thus providing a Space in Which the paint Streams 
from along the Wires may converge in an inwind 
ing Whirl before passing through the exit orifice. 

This strip 3, or the twisted wire section 20, may 
be the same length as the bore of the nozzle, or 
less, but any such unit causing the Whirling may 
be made slightly longer than the bore and project 
inWardly toward the needle valve member 5, as 
shown in Figs. 7. and 8. . . . 
A further illustration of a convenient form of 

whirl-creating unit is that shown in section in 
Fig. 9 where the nozzle insert & comprises several 
twisted wires (in that case seven wires), which 
may be cut from a length of small cable having 
an outside diameter permitting it to approximate 
ly fit within the bore 5 of the nozzle Q. The 
aggregate Space around the Wires for the passage 
of the paint is sufficient for creating the spray 
stream, but likewise each passage is Simali which 
further assures preventing particles of foreign 
matter, hardened paint, pellets, or the like, from 
passing through the nozzle bore and clogging the 
spray orifice. 2. 
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4. 
Obviously the twisted wire elements 20 or the 

element 30 will likewise tend to prevent the entry 
of large particles likely to clog the nozzle orifice, 
and under most circumstances are entirely Satis 
factory, but the form shown in Fig. 9 may in cer 
tain instances be more desirable. 
From the foregoing description it will be seen 

that, with the can inverted, the liquid paint under 
the gas liquid pressure will forcibly pass the 
needle valve, when opened, and flow rapidly along 
the spiral pathways at the sides of the twisted 
wires, or the element 30, and upon reaching the 
chamber beyond the end of the spiral elements, 
the streams will unite in a whirling action con 
verging in an inwinding, increasingly rapidly 
spinning whiri at the exit orifice 2. Experience 
has shown that a very uniform, fine, whirling, 
mist-like spray stream is emitted from the orifice 
2 in the form of a hollow cone, the minute glo 
bules of which spread at a suitable angle, such as 
illustrated at Sin Fig. 1, and thus coating, liquids 
may be applied to the surfaces to be covered with 
great uniformity. The likelihood of drops, bub 
bles, and the like, is eliminated, and heavily pig 
mented paints, metallic paints, lacquers, and the 
like, may be rapidly applied to the desired uni 
form even thickness. . 

Having thus described my invention, what I 
claim is: ... ', 

i. A paint spraying device adapted for attach 
inent to a hand portable container arranged to be 
inverted to place the valve at the lower portion 
thereof during spraying, the consents of the con 
tainer including a mixture of paint and a gas 
forming liquid, the device, comprising a waive 
having an axial passage communicating with the 
interior of the container, a needle valve element 
extending through and closing said passage, an 
enlargement of the passage around the needle 
valve element, a nozzle member rigid with the 
valve body and having a cylindrical bore com 
inicating With the enlargement of the paSSage 
and having a Spray tip portion, the inner Surface 
of which is conical tapering toward, a central 
spray orifice Sinaller than the bore, a helical wire 
element closely fitted into said bore comprising a 
plurality of nutually supporting twisted Wires and 
So cut at the outer end as to rest against the base 
of the conical surface and leave a space between 
the end of the wire and the spray orifice whereby 
fiuid paint passing through the nozzle is caused 
to whirl along the wire and to increase the whirl 
ing beyond the end of the same against the coni 
cal Surface. . . . - - 

2. The device described in claim 1, in which 
the twisted wire element is co-extensive with the 
cylindrical bore and extends toward and is thus 
prevented from displacement by reason of the 
inner end of the element being adjacent to the 
needle valve stem arranged in alignment with the 
bore. . . . . . -- 

3. An aerosol paint spraying valve and nozzle 
for attachment to an aerosol can having a dome 
shaped top and adapted to be inverted during the 
Spraying, the valve coiaprising a body fitted into 
the top of the can and having a conical surface 
Substantially continuing the dome-shaped top 
and having. a central passage leading from the 
cone-shaped surface, a needle valve member and 
a seat therefor in the valve body, an enlargement 
of the passage beyond the valve seat away from 
the container and through which the needle valve 
member extends, a radial opening in the valve 
body, a tubular nozzle tightly fitted into the radia 
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opening and having a bore opening into the pas 
Sage enlargement and having its outer end pro 
vided with an inner tapered surface and a reduced 
spray orifice, a twisted wire element closely fit 
ted into the nozzle bore and cut to a length such 5 
as to extend the length of the bore and be retained 
in position by the needle valve stem within the 
paSSage enlargement. 

EDMUND ROGERS. 
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