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his invention relates to an atomizing nozzle 
and has for an object to provide such a device 
Which, While simple in construction, is very ef 
fective in producing a mixture of a liquid and a 
gas that is extremely light and cloudy and free 
from Substantial particles of unatomized liquid. 
Another object consists in providing such a 

device in which the output volume may quickly 
and easily be varied by substitution of slightly 
different forms of one element of the atomizing 
combination. - 

Another object consists in providing Such a 
device that causes an acute turbulence of the 
mixture in a very restricted space at the point of 
first intermingling of the liquid and the gas. 
Another object consists in providing such a 

device Which is particularly adapted to the thor 
Ough atomization or vaporization of the hydro 
carbon oils commonly used in agricultural spray 
ing for insecticide purposes. 
A further object consists in providing certain 

improvements in the form, construction, and 
arrangement of the parts whereby the above 
named and other objects may effectively be at 
tained. - 

A practical embodiment of the invention is 
represented in the accompanying drawing, in 
Which - 

Fig. 1 represents a side elevation of my inven 
tion partly broken a Way and partly in section; 

Fig. 2 represents a front elevation of the same, 
the gas Supply pipe being omitted; 

Fig. 3 represents a transverse vertical section 
taken in the plane of the line III-III of Fig. 1, 
looking in the direction of the arrows; 

Fig. 4 represents, a side elevation of one form of 
liquid feeding tip; - 

Fig. 5 represents an end elevation of the same; 
Fig. 6 represents a side elevation of another 

form of tip; 
Fig. 7 represents an end elevation of the same; 
Fig. 8 represents a front elevation of another 

modified form of tip; and 
Fig. 9 represents a detail front elevation of 

the same operatively located within the nozzle 
proper. 

As this invention is suitable for many atomiz 
ing purposes and is of Such general adaptability 
as to be effectively used with almost any well 
known or approved form of apparatus for sup 
plying a liquid, such as a hydrocarbon oil, and a 
gas, Such as air or stealin, from suitable sources, 
it is not deemed necessary, either to iliustrate or 
describe any parts other than the atomizing ele 
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ments proper and parts immediately associated 
therewith. 

Referring to the embodiment of the invention 
shown in the drawing, the body which Supports 
the nozzle is denoted by , and is provided with 
an interiorly threaded bore 2 extending in Ward 
ly from its lower end, whereby the body may be 
attached to a complementarily threaded por 
tion of Suitable apparatus for supplying a liquid, 
Such as a hydrocarbon oil, under suitable pres 
Sle. 

The upper end of the body is reduced in 
diameter and exteriorly threaded, as indicated 
at 3, for reception of the nozzle proper which is 
denoted generally by 4. This reduced portion 3 
is bored so as to provide a cylindrical chamber 5 
of the same diameter as the cylindrical bore 6 
Within the nozzle 4, and the threaded engagement 
of the portion 3 with the nozzle 4 permits a cer 
tain amount of relative longitudinal adjustability 
of these elements. 
The interior of the body between the threaded 

b0re 2 and chamber 5 is formed - with a - longi 
tudinally disposed interiorly threaded passage 7 
of Smaller diameter than bore 2 or chamber 5, 
which passage serves to connect said bore and 
chamber. - 

An interiorly threaded hollow nipple 8 is 
formed integral with and projects laterally from 
the body f, which nipple is connected with cham 
ber 5 by means of a port 9 in the adjacent wall 
of the body . This nipple is fitted for threaded 
connection. With appropriate apparatus for Sup 
plying a gas, Such aS air or Steam, under pres 
Se, 

A tube 9, which has its exterior of pentagonal 
shape in cross section, has two reduced threaded 
extremities , 2. The extremity is adapted to 
be screwed into passage 7 and the extremity 2 
is fitted for threaded engagement with an in 
teriorly threaded bore 3 formed in the inner 
portion of a liquid feeding tip 4 which, like tube 
9, has its exterior of pentagonal form in cross 

Section. This pentagonal shape of tube O and 
tip 4 provides longitudinal spaces between the 
tube and tip on the one hand and the cylindrical 
chamber 5 and cylindrical bore 6 on the other 
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hand. 
The bore f3 in tip f4 is tapered at its outer 

end, as indicated at 5, and communicates with a 
channel 6 which is much Smaller in diameter 
and runs nearly to the outer extremity of tip. 4. 
The outer end of channel 6 is in communication 
with three radially disposed minute passages 7, 
8, 9 which extend from the said channel to 
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three fiat facies 2, 2 , 22 that are formed on the 
outside of the reduced extremity 23 of tip 4. 
The exterior of the said tip adjacent its re 

duced extrenity 23 is tapered, as indicated at 24, 
and three diagonally disposed V-shaped grooves 
25, 23, 2 are formed in the Outer surface of the 
tip 4, which grooves pass through said tapered 
portion 24 and extend backwardly along the tip 
for about one third of its length from the re 
duced extremity 23. One wall of each of said 
grooves coincides with the fiat faces 2, 2, 22 so 
as to form an in Ward extension of said faces, and 
the Cther Wall of each of said grooves terminates 
cutwardly at tie junction of the reduced ex 
tremnity 23 and te tapered portion 22 in Substan 
tially the Saine horizontal plane of the tip 4 as 
the minute passages 8, 8, 9. 
The nozzle proper 4 has its outer end tapered, 

as indicated at 23, and provided with an inner 
tapered chamber 29 which communicates with 
its cylindrical bore 6 and with a mouth 3) formed 
in the end of nozzle . The said tapered chamber 
29 and mouth 3 are intended to cooperate with 
the tapered portion 24 and reduced extrernity 
23 of tip A, as well as with the grooves 25, 26, 27 
fornned in the tip ; and, when the parts are in 
operative assembly, the longitudinal relationship 
of no ZZile Á, and tip : ? should be Such that the 
minute radial passages 7, 8, 9 in the reduced 
extremity 23 of the tip 4 lie in the tapered 
chamber 29 of the nozzle just Within the mouth 
3. l'his relationship may be attained and 
slightly varied by reason of the screw threaded 
connection of nozzle A With reduced portion 3 of 
body and/or by the threaded connection be 
tween tip A and tube . 
A needle Valve 3., which may be mounted in 

2ny Well known or approved manner lies within 
body , tube and tip 4 with its tapered ex 
tremity 32 fitted for valve cooperation with the :: 
tapered bore 5 and channel 6 of tip 4. This 
needle valve 3 may be adjusted, as is customary 
and Well known in the art, so as to regulate the 
amount of liquid permitted to enter the channel 
l6 for discharge through the minute radial pas- 3:5 
sages 7, 8, 9. 

In Operation, a liquid, such as a hydrocarbon oil, 
is Supplied under Suitable pressure to the bore 2 
in the body and thence through tube 9 and 
tip A4. 
Steam, is supplied under suitable pressure to nip 
ple 3, through port 9 into cylindrical chamber 5 
around tube 3 into bore 6 of nozzle 4 around tip 
if through grooves 25, 26, 27, past minute radial 
passages , 8, 9 along faces 2), 2, 22 of the 
reduced tip extremity 23 and thence outwardly 
through nozzle mouth 3. 
As the gas is under substantial pressure and 

hence is rushing through its course just described, 
it will cooperate with the pressure behind the 
liquid to pick up the latter from the minute pas 
Sages 7, 8, 9, atomize the liquid, and eject 
the saine in a vapor-like jet or cloud from the 
mouth 33 of the nozzle 4. The shape and ar 
rangement of the angularly disposed V-shaped 
grooves 25, 26, 27, in cooperation with the en 
circling walls of the tapered chamber 29, and 
together with the fiat faces 29, 2, 22 that leave 
Srihall Crescent shaped openings between the re 
duced extremity 23 of the tip í 4 and the wall of 
the Iinouth 3, combine to establish a restriction 
of a peculiarly advantageous nature and to gen 
erate a turbulence of extraordinarily high power 
So as to bring about such a thorough atomization 

Simultaneously a gas, such as air or ; 
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or vaporization of the combined liquid and gas 75 

2,247,781 
as to eliminate almost entirely any Substantial 
particles of liquid, and to cause the emission or 
ejection of an extremely light and homogeneous 
jet or cloud. 

Atoinization of the character just described is 
of prime importance in Various connections; no 
tably in connection. With agricultural Spraying 
in Which it is common to use a hydrocarbon oil 
carrying an insecticide. In Such a case, if 
thorough vaporization does not take place, Sinali 
particles or globules of the oil Will be apt to re 
main upon the vegetation to its injury. There 
fore, while this atomizing nozzle is, as previously 
indicated, of general utility, I have found it ito be 
especially efficient in connection with agricul 
tral Spraying. 

In the for of the invention above described 
and shown in Figs. 1 to 5 of the drawing, the tip 

is is provided with three faces and with three 
Illinute radial paSSages debauching at said faces. 
However, it should be stated that the number of 
faces and passages may be varied and, in Figs. 
5 and 7, I have showin a modified form in which 
there are five sinnilar faces, one of which is de 
ricted by 33, and five similar minute passages, 
One of which is marked 38. The increase in faces 
and paSSages leads to an increased volume of 
output, and I have found this modified form 
shown in Figs. 6 and 7 to be very satisfactory 
When a large jet or cloud of the vaporized mix 
ture is desired. 
In the modified form represented in Figs. 8 

and 9, there are only two faces on the tip in 
dicated by 35, 36 and two minute passages 37, 38 
leading thereto. The faces 35, 36 differ some 
What from the faces shown in the other forms of 
the invention in that the walls of the angulariy 
disposed V-shaped grooves continue to the ex 
treme end of the tip so as to provide walls or 
shoulders 39, 40 on each side of face 35, and 4, 
42 on each side of face 36; the walls 39 and 4: 
being Somewhat higher than the walls 4 and 42. 
I have found that this particular construction 
causes the emission of two distinct jets or fan 
like sprays in quite definite form and thoroughly 
atomized condition, which enables the operator 
to Spray two plants, or the like, simultaneously 
by holding the nozzle at a suitable distance away 
from the plants and substantially on a line mid 
Way therebetween. The shape of these faces 
and Walls may be varied by forming the Walls of 
Substantially the same height or by eliminating 
entirely one of the walls, but experience has 
shown that the form illustrated is particularly 
Satisfactory. 

In addition to the variations or modifications 
in the form of the faces on the extremity of the 
liquid feeding tip, I may also vary the cross sec 
tional form of the exterior of the tip and the 
tube 0 to which it is secured. Thus, while these 
parts are shown as pentagonal in cross section, 
they may be provided with a lesser or greater 
number of sides. 

It is of importance in using this vaporizing 
nozzle that the minute passages in the faces of 
the tip be not located beyond, i. e. outside of, 
the mouth of the nozzle proper, so that the effec 
tive agitation and turbulence hereinabove ex 
plained may be insured; but there is a range of 
adjustability as to the longitudinal relationship 
of the minute passages in the tip and mouth of 
the nozzle with varying effects, to which the user 
may resort as occasion dictates. 
The parts of the device may be composed of any 

Suitable material which is resistant to the in 
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gredients of the mixture, and I have found brass 
to be generally satisfactory. 

It Will be understood that various changes 
may be resorted to in the form, construction, ar 
iragement and material of the several parts, 
Without departing from the spirit and Scope of 
ny invention, and hence I do not intend to be 
limited to the details herein shown and described 
except as they may be included in the clains. 
What I claim is: 
1. An atomizing device comprising, a nozzle 

having a mouth, and a tip located within the 
nozzle With Space therebetween, Said tip having a 
longitudinal channel formed therein, flat faces 
On its outer extremity, radial passages extending 
from the channel to said faces, and angularly 
disposed grooves formed in the tip extending 
from an inner portion of the space between the 
tip and nozzle in an OutWard direction to the said 
faces and radial passages, said passages lying 
in a plane that is not outWardly of the nozzle 
mouth, means for Supplying a liquid to said chan 
nel, and means for Supplying a gas under pres 
Su'e to Said Space between the nozzle and the tip 
and through Said grooves to said faces and pas 
SageS. 

2. An atomizing device comprising, a nozzle 
having a tapered end and a mouth formed there 
in, and a tip located within the nozzle with 
Space therebetween, said tip being provided with 
a tapered portion for cooperation with the 
tapered end of the nozzle and a projection ex 
tending beyond said tapered portion, the said 
tip having a longitudinal channel formed there 
in, fiat faces on itS Said projection, radial pas- 3 
Sages extending from the channel to approx 
imately the junction of said tapered portion and 
Said projection on the tip, and angularly disposed 
grCOVeS eXtending from the space between the 
tip and nozzle through said tapered portion to 
Said faces and radial passages, said passages lying 
in a plane that is not outwardly of the nozzle 
mouth, means for Supplying a liquid to said 
channel, and means for Supplying a gas under 
preSSure to Said space between the nozzle and the 
tip and through Said grooves to said faces and 
OaSSageS. 

3. An atomizing device comprising, a nozzle 
having a tapered end and a mouth formed there 
in, and a tip located within the nozzle with space 
therebetween, said tip being provided with a 
tapered portion for cooperating with the tapered 
end of the nozzle and a projecting extending be 
yond said tapered portion, the said tip having a 
longitudinal channel formed therein, flat faces 
On itS Said projection, radial passages extending 
from the channel to approximately the junction 
of Said tapered portion and said projection on 
the tip, and angularly disposed grooves extending 
from the Space between the tip and nozzle 
through said tapered portion to said faces and 
radial paSSageS, One Wall of said grooves con 
Stituting an extension of the adjacent face on 
the projection of the tip and the other wall ter 
minating at the junction of said face and the 
tapered portion on the tip, said passages lying 
in a plane that is not outwardly of the nozzle 
Isouth, means for Supplying a liquid to said chan 
nel, and means for supplying a gas under pres 
Sure to said Space between the nozzle and the tip 
and through said grooves to said faces and pas 
SageS. - 

4. An atomizing device comprising, a nozzle 
having a mouth, and a tip located within the 
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a longitudinal channel formed therein, three or 
more flat faces on its outer extremity, radial pas 
sages extending from the channel to said faces, 
and angularly disposed grooves formed in the tip 
extending from an inner portion of the space 
between the tip and nozzle in an outward direc 
tion to the said faces and radial passages, said 
passages lying in a plane that is not. OutWardly 
of the nozzle mouth, means for Supplying a liquid 
to Said channel, and means for Supplying a gas 
under pressure to Said space between the nozzle 
and the tip and through said grooves to said 
faces and passages. 

5. An atomizing device comprising, a nozzle 
having a tapered end and a mouth formed there 
in, and a tip located within the nozzle with space 
therebetween, said tip being provided with a 
tapered portion for cooperation with the tapered 
end of the nozzle and a projection extending be 
yond said tapered portion, the said tip having a 
longitudinal channel formed therein, three or 
more flat faces on its said projection, radial pas 
Sages extending from the channel to approx 
imately the junction of said tapered portion and 
Said projection on the tip, and angularly disposed 
grooves extending from the space between the 
tip and nozzle through said tapered portion to 
Said faces and radial passages, said passages 
lying in a plane that is not outwardly of the noz 
Zle mouth, means for Supplying a liquid to said 
channel, and means for supplying a gas under 
preSSure to Said space between the nozzle and 
the tip and through said grooves to said faces 
and passages. 

6. An atomizing device comprising, a nozzle 
having a tapered end and a mouth formed there 
in, and a tip located within the nozzle with space 
therebetween, Said tip being provided with a tal 
pered portion for cooperation with the tapered 
end of the nozzle and a projection extending be 
yond said tapered portion, the said tip having a 
longitudinal channel formed therein, three or 
more flat faces on its said projection, radia 
paSSages extending from the channel to approxi 
mately the junction of said tapered portion and 
Said projection on the tip, and angularly dis 
posed grooves extending from the space between 
the tip and nozzle through said tapered portion 
to Said faces and radial passages, one wall of said 
grooves constituting an extension of the adja 
cent face on the projection of the tip and the 
other Wall terminating at the junction of said 
face and the tapered portion on the tip, said pas 
Sages lying in a plane that is not outwardly of 
the nozzle mouth, means for supplying a liquid 
to Said channel, and means for supplying a gas 
under pressure to said space between the nozzle 
and the tip and through said grooves to said 
faces and passages. 

7. An atomizing device comprising, a nozzle 
having a tapered end and a mouth formed there 
in, and a tip having at least five sides located 
Within the nozzle with space therebetween, said 
tip being provided with a tapered portion for 
COOperation with the tapered end of the nozzle 
and a projection extending beyond said tapered 
portion, the said tip having a longitudinal chan 
nel formed therein, three or more flat faces on 
its Said projection, radial passages extending 
from the channel to approximately the junction 
of Said tapered portion and said projection on 
the tip, and angularly disposed grooves extend 
ing from the space between the tip and nozzle 
through said tapered portion to said faces and 

nozzle with Space therebetween, said tip having 75 radial passages, said passages lying in a plane 

  



4 
that is not outwardly of the nozzle mouth, means 
for Supplying a liquid to Said channel, and means 
for Supplying a gas under pressure to said space 
between the nozzle and the tip and through said 
grooves to Said faces and passages. 

8. An atomizing device comprising, a nozzle 
having a tapered end and a mouth formed there 
in, and a tip having at least five sides located 
within the nozzle with space therebetween, said 
tip being provided With a tapered portion for co 
operation with the tapered end of the nozzle 
and a projection extending beyond Said tapered 
portion, the said tip having a longitudinal chan 
nel formed, therein, three or more flat faces on 
its said projection, radial paSSages extending 
from the channel to approximately the junction 
of said tapered portion and said projection on 
the tip, and angularly disposed grooves extend 
ing from the Space between the tip and nozzle 
through said tapered portion to said faces and 
radial passages, one Wall of said grooves con 
stituting an extension of the adjacent face on 
the projection of the tip and the other Wall 
terminating at the junction of Said face and the 
tapered portion on the tip, said passages lying 
in a plane that is not OutWardly of the nozzle 
mouth, means for Supplying a liquid to said 
channel, and means for supplying a gas under 
pressure to said space between the nozzle and 
the tip and through said grooves to said faces 
and paSSageS. 

9. An atomizing device comprising, a nozzle 
having a mouth, and a tip located within the 
nozzle with space therebetWeen, Said tip having 
a longitudinal channel formed therein, flat faces 
On its Outer eXtremity, radial paSSages extending 
from the channel to said faces, angularly dis 
posed grooves formed in the tip extending from 
an inner portion of the space between the tip 
and nozzle in an outward direction to said faces 
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and radial passages, a wall of said grooves con 
tinuing to a point beyond said passages, means 
for Supplying a liquid to Said channel, and means 
for Supplying a gas under pressure to said space 
between the nozzle and the tip and through said 
grOOves to Said faces and passages. 

10. An atomizing device comprising, a nozzle 
having a mouth, and a tip located within the 
nozzle With Space therebetween, said tip having 
a longitudinal channel formed therein, flat faces 
On its outer extremity, radial passages extend 
ing from the channel to said faces, angularly 
disposed grooves formed in the tip extending 
from an inner portion of the Space between the 
tip and nozzle in an outward direction to Said 
faces and radial paSSages, the Walls of Said 
grooves continuing to a point beyond said pas 
Sages, means for Supplying a liquid to Said chan 
nel, and means for supplying a gas under pres 
Sure to Said Space between the nozzle and the 
tip and through said grooves to Said faces and 
paSSageS. 

11. An atomizing device comprising, a nozzle 
having a mouth, and a tip located Within the 
nozzle with space therebetween, said tip having 
a longitudinal channel formed therein, flat faces 
on its outer extremity, radial paSSages extending 
from the channel to said faces, angularly dis 
posed grooves formed in the tip extending from 
an inner portion of the space between the tip 
and nozzle in an outward direction to said faces 
and radial passages, the walls of said grooves 
continuing to a point beyond Said paSSages, One 
wall of each groove being higher than the other 
wall of said groove, means for Supplying a liquid 
to said channel, and means for Supplying a gas 
under pressure to said Space between the nozzle 
and the tip and through Said grooves to said 
faces and paSSages. 

GEORGE W. LEMAN. 

  


