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1. 

The present invention relates to nozzles for 
atomizing liquids. Particularly in one aspect, this 
invention relates to such a nozzle in which a vi 
brating member is employed to bring about the 
desired degree of atomization. This application 
is a continuation-in-part of my prior, and co 
pending application. Serial No. 533,720, filed May 
2, 1944, and now abandoned. 
In the commercial atomizing nozzles. On the 

market today in which pressure alone is em 
ployed as the atomizing force as contrasted with 
those in which a gas under pressure is used as the 
propelling and disruptive. agency the atomization 
of the liquid is produced by Subjecting it to a 
whilling action before ejecting...it from an orifice 
of the desired shapes and size. The Whirling mo 
tion is imparted to the liquid. bypassing it under 
pressure through a chamber of special construc 
tion. All of the nozzles of this, type are inherr 
ently inefficient, because of the pressure drop 
caused by the absorption of energy as fluid fric 
tion when the liquid traverses the nozzle 
chamber. 

It is an object of the present invention to pro 
duce an atomizing nozzle of a design radically 
different from that discussed above and in which 
energy losses due to fluid friction are in a large 
part eliminated. 

It is a further object of this invention to pro 
duce an atomizing nozzle in which a much lower 
fluid pressure is required to obtain. a certain de 
grees of atomization than is the case with the 
presently-known types-of atomizing nozzles. 

It is still, another object. of the invention to 
provide an atomizing nozzle of relatively simple 
and compact, construction. Which brings about a 
more efficient atomization of liquids than those 
presently in use. 

It is a still further object of the present in 
vention to produce an atomizing nozzle: in which 
the degree of atomization of the liquid can be 
readily, varied within wide limits. 
Another object of this invention is to provide 

a vibrating atomizing nozzle-in which the vibrat 
ing mechanism; does not interfere: with the dis 
tribution of the spray produced thereby. 

Still another object is to provide a vibrating 
nozzle, in which the vibrating mechanism is pro 
tected from the environment in which the nozzle 
is used. 

Warious. other objects and advantages of the 
present...invention will become apparent from the 
accompanying description and disclosure. 

Figure-1 of the drawings-is a front. elevational. 
view, partly in cross-section, of the vibrating 
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2 
nozzle of this invention employing: a cylindrical 
helical spring positioned upstream within the 
chamber of the nozzle, as part of the vibrating 
mechanism. Figure. 2 is a sectional view of the 
nozzle of Figure 1 taken, along line 2-2 in the 
direction shown. 

Figure 3 of the drawings is a front elevational 
View, partly in CrOSS-Section, of another modifi 
cation of the vibrating nozzle of this invention 
employing a single-leaf spring as part of the 
vibrating mechanism. Figure 4 is a plan view of 
the leaf Spring employed in the modification 
shown in Figure 3. 

Figure 5 of the drawings is a front elevational 
view, partly in cross-section, of another; modifica 
tion of the vibrating nozzle employing a conical 
helical Spring and made of separately assembled 
chamber and two end sections, one end section 
containing an orifice and the other end... section 
containing a guide for a vibrating valve member. 

Figure 6 of the drawings is a front elevational 
view, partly in cross-section, of still another 
modification of different construction, but cor 
responding in the vibrating mechanism substan 
tially to that illustrated in Figure 5. 

Referring to the modification shown in Figures 
1 and 2 of the drawings, numeral i? designates: 
a body portion of any desired shape, preferably 
cylindrical, having a chamber 2 therein and a 
Conically-shaped or beveled-end section 3. A dis 
charge orifice or aperture 4 passes through the 
Conically-shaped end section 3 in open commu 
nication with internal chamber 2: Chamber 2. 
and aperture 4 are preferably cylindrical and 
are axially aligned. In its preferred form cham 
ber 2 narrows by means of a conical section 6 
to aperture 4. 
The other end of body portion opposite dis 

charge orifice or aperture 4. is externally 
threaded as indicated by numeral 7 so as to be 
capable of connection with a conduit (not shown) 
for Supplying liquid under.pressure. Other con- - 
ventional methods known to those skilled in the 
art may be used to connect, chamber 2 to a 
Source of Supply of liquid under pressure, such as 
Welding or bolting with flanges, without depart 
ing from the Scope of this invention. Chamber 
2 is slotted or grooved in a longitudinal direc 

tion as shown by numeral. 8, to receive a Spring 
Supporting member 26. - 

Figure 2 being a view. taken along line 22: in 
the direction shown clearly illustrates the shape 
of the cross-section of body portion I and cham 
ber 2 and the insertion of supporting member 
26.in grooves 8 of chamber 2. The -ends of Sup 
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porting member 26 freely fit into slots or grooves 
f8 so that supporting member 26 can move longi 
tudinally within chamber 2 but cannot rotate. 
A valve member 9 comprising a stem 20 and 

a valve head 2 f is located centrally within chan 
ber 2 with its valve head 2 seated on the Outer 
edge of discharge orifice 4. That portion of the 
valve head 2 f which seats in orifice 4 is prefer 
ably conical as indicated by numeral 22. Valve 
head 2 may be spherically-shaped without de 
parting from the scope of the invention. An in 
portant feature of the nozzle is the Seating of 
the conically-shaped valve head 2 on the Outer 
edge of orifice 4 to make a line, contact or a 
knife edge contact as contrasted to surface con 
tact which would result if the Outer edge of orifice 
4 had conically shaped sides parallel to sides 
22 of valve head 2 f. Other important features of 
orifice 4 and valve head 2 will be discussed 
more fully hereinafter. 

Preferably the included or apex angle formed 
by the conically-shaped portion 22 of valve head 
2 is between about 60 and about 150 degrees, the 
actual angle best Suited for any particular valve 
head will depend on Such factors as the size of the 
orifice and the pressure of the liquid being 
atomized. Included angles between about 90 and 
about 120 degrees for valve head 2 have shown 
good results for a Wide range of liquid preSSures. 
The other end of valve member 9 opposite 

the valve head 2 f is threaded as shown by 
numeral 24. Threaded end 24 of valve member 
9 is Screwed into a threaded hole 2 (Figure 

2) of Supporting member 28. 
is notched or grooved at 23 to receive a Screw 
driver. 
A cylindrical-helical Spring 28 is positioned 

within chamber 2 surrounding valve stem 20 
with One end thereof pressing against the down 
stream end of chamber 2 and With the other 
end pressing against supporting member 26 con 
nected to the threaded end 24 of valve member 
f 9. The pressure of Spring 28 against the body 
portion and against supporting member 26 
urges the valve head 2 of valve member 9 
towards the Outer edge of Orifice A and Seats 
the valve head 2 on the edge of the circular 
mouth of Orifice 4. Various sizes and types 
of conventional springs may be used for this 
purpose, as hereinafter described, without de 
parting from the Scope of this invention. The 
force with which Spring 28 urges valve head 
2 against the outer edge of orifice 4 can be 
adjusted by inserting a screw driver in groove 
23 of valve head 2 and turning valve member 
9. Turning valve member 9 changes the po 

sition of Supporting member 26 So as to increase 
or decrease the pressure of spring 28 thereon 
depending on the direction turned. Sufficient 
clearance between spring 28 and the walls of 
chamber 2 is allowed to prevent binding or 
cramping when the Spring is compressed. 
Supporting member 26 serves also as a guide 

so that valve member 9 will be axially aligned 
at all times with Orifice 4 and Will not vibrate 
transversely. 
The nozzle of Figure 1 of the drawings is of 

relatively simple construction and can be easily 
and inexpensively manufactured. Body portion 

can be made by drilling chamber 2 and 
orifice 4 from bar stock of steel, alloy, cast 
iron, brass or bronze. Body portion f f including 
chamber 2 may also be cast or molded from 
suitable metal or alloy. Walve stem. 9, Support 
ing member 26 and spring 28 are made in the 
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4. 
conventional manner known to those skilled in 
the art. 
In operating the nozzle of Figure 1, the force 

exerted by spring 28 is adjusted in the manner 
previously discussed to correspond to that ap 
propriate for causing vibration of valve member 
f 9 at the pressure of liquid available. There 
after, liquid under pressure is supplied to cham 
ber 2, which is connected to a supply conduit 
(not shown) by means of threaded portion . 
Assuming the adjustment of the Spring 28 is 
correct, valve stem f 9 will vibrate in a lon 
gitudinal direction along the axis of orifice 4. 
Liquid issues from Orifice of the nozzle aS 
a fine spray of uniform particle size as the result 
of the vibrating action of conically-shaped valve 
head 2 on the edge of the mouth of cylindrical 
orifice 4. The size of the orifice 4, the strength 
of Spring 28, and the mass of Spring 28 and 
Valve member 9 are So co-related to One another 
and to the liquid pressure that valve member 
9 (and valve head 2) is maintained in forced 

vibration as part of a resonant System. 
In general the greater the mass of the vibra 

ting parts, the lower will be the frequency of 
vibration; and the greater the Spring force the 
higher will be the frequency of vibration. The 
frequency of vibration will also tend to increase 
with an increase of pressure of the liquid to 
be atomized, but this factor is not as important 
as the mass of the Spring and the parts as 
Sociated therewith and the spring tension. Thus 
it is seen that by varying and balancing the 
co-acting forces, the operable limits of the de 
vice may be widely changed and any desired 
degree of atomization of the liquid can be 
procured. For most operations, the frequency 
of vibration will be maintained within the audio 
range; for example, frequencies of 60 to several 
thousand cycles per Second may be cited. 
In operation, the potential energy available 

from the pressure of the liquid is consumed 
by the friction of the liquid passing through 
the nozzle and by the energy necessary to 
CauSe vibration of the valve member. For 
maximum efficiency, therefore, it is desirable to 
reduce the energy loSSes by friction to a min 
imum. The greater the proportion of the total 
energy available for use in vibrating the valve 
member, the higher the frequency of vibration 
that can be obtained which results in the 
maximum dispersion of the liquid as a Spray 
or mist for a given pressure. In fact, if energy 
losses by friction are too great the valve 
member will not vibrate. Accordingly, the di 
mensions and shape of Such elements as orifice 
4, the downstream end 6 of chamber 2, 
and the valve Sten 20 of valve member 9 
are important and the following dimensions 
serve as a guide in the construction of a nozzle 
having minimum frictional loSSes. The down 
stream end 6 of chamber 2 is preferably 
in the form of a 90 to 120 degree cone to 
minimize the turbulence of the liquid as it 
passes from chamber 2 to discharge orifice 4. 
The longitudinal length of aperture or orifice 
4 is preferably as short as structural limitations 

will permit, for example, from about is to about 
4 of an inch in length, although shorter or 
longer dimensions may be used, as desired. The 
diameter of orifice 4 should not be so small as 
to cause excessive energy losses by the passage 
of liquid through the annular passageway formed 
by the Walls of the aperture 4 and valve stem 
20. Otherwise, the diameter of aperture 4 will 
be determined by such factors as pressure of the 
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liquid, capacity of the nozzle, etc., and generally 
the diameter, will be between about 6 to about 
As of an inch, but larger or Smaller diameter 
orifices may be used without departing from the 
Scope of this invention. The clearance between. 
valve-stem 20 and the walls of aperture 4 should 
also be sufficient to minimize frictional losses of 
the liquid passing through the annular Space. 
formed therebetween, preferably a clearance. Of 
at least, 0.001 of an inch is employed for. Small 
orifices and where possible with larger orifices at 
least's of an inch, but not so much clearance as 
night... cause transverse, vibration. Of the: Valve. 
stern, A. clearance of 0.005. of an inch has been 
found sufficient for producing a spray having par 
ticle sizes less than 10 microns. 
The diameter of valve. head 2 should be: only 

slightly larger than the diameter of the mouth 
of Orifice 4 in order...to aSSure uniform and mini 
mum particle size. If valve head 2 is too large 
as compared to orifice: 4, surface area, 22 pro 
jects. Over the edge of orifice 4 to Such an ex 
tent that the liquid particles produced by the 
vibrating action cling to Surface 22 resulting 
in agglomeration of the fine particles. Pref 
erably therefore, the diameter of valve head 2 
is not more than about as of an inch larger than 
the diameter of the mouth of orifice 4. For ex 
ample, an orifice: is inch in diameter should be 
used with a valve member having a valve head 
not greater than inch in diameter. 
The spray of the nozzle of Figure 1 of the draw 

ing will form a cone having an included or apex 
angle slightly smaller than the apex angle of 
conical portion 22 of valve head 2. The particle 
size of the spray is a function of the tension of 
spring 28 within a relative narrow. range; thus, 
for a given pressure the particle size of the Spray 
may be varied by adjusting the tension of Spring 
28 by valve head 2 with a screw driver in the 
appropriate direction to increase or decrease the 
tension of the spring as desired. A hexagonal 
head may replace groove 23 and valve head 2 
is then turned by a Wrenchor, like means. 
Although the various-structural materials, used 

to make...the nozzles. form no part of this inven 
tion, it should be noted that orifice. 4. and valve 
member 9 including valve head 2 may be made 
of special alloys, or plated or clad with Special 
metals or alloys to prevent Wear and erosion. A 
wear and erosion resistant sleeve of a suitable 
wear resistant material, such as stainless steel, 
Monel metal, Stellite, or a jewel Such as Sapphire, 
may be inserted and fixed in orifice 4, if desired. 
It is desirable to make the valve member of Softer 
material than the Orifice. 
The atomizing nozzle of Figure 1. may be used 

on liquids at various pressures. Best results are 
obtained at pressures above, about 100 pounds 
per square inch gage and up to pressures as 
high as the tension of the spring correlated with 
orifice diameter will permit. Pressures as high 
as 6000 pounds per square inch gage have been 
used with the vibrating type nozzle of this in 
vention with excellent results characterized by 
efficiencies as high as 80 per cent and higher. 
Pressures as low as 15 or 25 pounds per Square 
inch gage produce a fine spray of various liquids, 
such as water and oil, with the nozzles of this 
invention. 

Figure 3 of the drawings illustrates another 
modification of the nozzle of this invention using 
a single-leaf spring and since its construction 
and operation is similar in some of its aspects 
to that nozzle of Figure 1 only a brief description 
of it will be made. Referring specifically to the 
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6. 
nozzles of Figure 3, numeral 3 designates: the 
body portion of any desired cross-sectional shape, 
preferably cylindrical but other shapes, such as 
polygonal, may be used without departing from 
the-scope of this invention. Body portion 3 con 
tains a chamber 32 therein and a discharge Orifice 
34 passing through end section 33 in open con 
Inuication. With chamber 32. End section 33 is 
preferably beveled or conically-shaped as shown. 
Chamber 32 and orifice. 34 are axially aligned. 
The end of chamber 32 narrows to orifice 34 as 
indicated by numeral 36 in a somewhat similar 
manner as was described with respect to Figure 
except that no shoulder or ledge is necessary 

for-the-spring to press against. The other end 
of chamber 32 opposite orifice 34 is threaded at 
3- to receive another threaded member (not 
shown), such as a conduit for Supplying liquid 
under- pressure: Between threaded section 3 
and end section 36, chamber 32 is recessed as in 
dicated by numeral 38 to receive a flat or leaf 
spring 48 which is suspended from the sides of 
chiamber 32. In the modification shown in Fig 
ure -3, a single-leaf spring is shown; however, a 

is multi-leaf spring, a coil Spring, a semi-elliptical 
spring, an elliptical spring, etc., may be used to 
advantage depending on Such factors as the size 
of the orifice" and the liquid pressure. 
As with the nozzle of Figure 1 of the drawings, 

the nozzle of Figure 3 also includes a valve mem 
ber 39 having a valve head 4 which is hexagonal 
and a threaded end 44. Walve-head 4t has a coni 
cally-shaped section 42 which seats on the Outer 
edge of orifice 34 to make a knife edge of line Con 
tact therewith. The threaded end A4 of valve 
member 39 passes; through an opening 47 (Fig. 
ure 4) of spring 48. The tension of spring 48 is 
exerted downwardly on valve stem 39 by con 
ventional hexagonal nuts 46 which are screwed 
on threaded end 44. Two nuts are used so that 
the nuts will lock and not rotate as a result of 
the vibration of valve member 39. By locking 
nuts 46, the tension of spring 48 will remain con 
stant. 

Figure 4 is a view in plan of single-leaf spring 
48 of Figure 3. Circular portion 49 rests. in the 
recess 38 of chamber 32 as means for Supporting 
the spring V-shaped slots 5 fit into correspond 
ing V-shaped projection (not shown) in chan)- 
ber 32 to prevent rotating of the Spring during 
operation of the nozzle or in adjusting nutS 46. 
Middle Section 52 of spring 48 is flexible and 
supplies the tension to urge valve member 39 to 
wards orifice 34: 
The nozzle of Figure -3 operates in a similar 

manner as the nozzle of Figure 1. 
Figure 5 of the drawing is an elevational view, 

partly in cross-section, of another nozzle of dif 
ferent modification than Figures 1 and 3. The 
nozzle of Figure 5 is operated by a conical-helical 
spring TT and is of relatively simple construction. 
This modification comprises a body portion 6?, 
two end sections 63 and 67, spring il, and valve 
member having, a valve head 2. Body por 
tion 6 comprises an open cylinder forming a 
chamber 62. Each end of open cylinder 6 is 
internally threaded to receive threaded and 
flanged end sections, 63 and 6. End Section 63 
contains an aperture or orifice 64 in open con 
munication. With chamber 62. Orifice 64 is of 
circular cross-section and is axially allined With 
chamber 62; Numeral 66 designates a gasket 
made of suitable gasket material to Seal the junc 
ture between body portion 6 and end section-63. 
End section 67 has a Well or hole 68 to receive 
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the end of valve member . Well 68 is of slight 
ly larger dimension than the stem of valve mem 
ber if so that the end of valve member may 
move freely longitudinally therein, well 68 serv 
ing as a guide. The shape of Well 68 is similar 
to the shape of the stem of valve member 7 i. 
Conveniently, the end of valve member and 
well 68 are square so as to prevent turning or 
rotating of the valve stem when it vibrates. The 
juncture between body portion 6 and end Sec 
tion 67 is sealed by gasket 69. 
Walve member 7 extends through orifice 64 

and conically-shaped valve head 72 is seated on 
the Outer edge of cylindrical orifice 64 to form a 
knife edge contact therebetween. The opposite 
end of valve member 7 is threaded at 73. A nut 
4 is screwed on valve member 7 and Supports 

flanged washer 76. Washer 76 supports one end 
of a spring 77 which surrounds valve member 7. 
The other end of spring it presses against the 
bottom of recessed end portion 63. 
Body portion 6 contains a threaded hole or 

aperture 8 which receives a threaded conduit 79. 
Conduit 9 transmits liquid under pressure to 
chamber 62. 
The operation of the nozzle of Figure 5 is ex 

actly the same as the operation of the nozzles of 
Figures 1 and 3. The tension of spring 77 may be 
adjusted by adjusting the position of nut A on 
valve member 7. Various types of Springs other 
than that shown may be used in the modification 
of Figure 5 without departing from the Scope of 
this invention. Spring 77 may be a cylindrical 
helical spring, or other type compression Spring. 
End portion 67 with well 68 serves as a guide to 
assure alignment of valve member along the 
axis of chamber 62 and orifice 64 and to minimize 
transverse vibration of valve member 7. 
Figure 6 of the drawings illustrates another 

modification of the vibrating type nozzle of this 
invention which is shown in elevation and partly 
in cross-section. Body portion 9 contains a 
chamber 92 therein and an aperture 93 in one 
end thereof. 
tively great longitudinal dimension as compared 
to the other models shown as the result of which 
it acts as means for holding valve member 94 in 
position in assembling the nozzle. Valve member 
94 and a cylindrical-helical spring 82 are ar 
ranged similar to the arrangement illustrated in 
Figure 5. One end of spring 92 rests on Washer 
i0 which is supported by nut 99. The other end 
of spring 2 presses against the Orifice or down 
stream end of chamber 92. Walve member 94 
comprises a conically-shaped valve head 96 which 
seats in the mouth of aperture 93 and threaded 
end 9 upon which nut 99 is screwed. A perfo 
rated disk 03 is positioned in shoulder or receSS 
i04 of chamber 92. Disk 03 contains an open 
ing 06 in the center thereof through Which the 
threaded end 97 of valve member 94 passes. 
03 serves as a guide for valve member 94 to a S 

sure alignment with the axis of Orifice 93 and to 
minimize transverse vibration. Plug G7 is 
screwed into the threaded portion 68 of chamber 
92 to maintain disk fo3 in a fixed and secure posi 
tion. Plug fo is threaded at both ends; end 09 
receives a conduit (not shown) for transmitting 
liquid under pressure to chamber 92. Several 
plugs like plug 97 with different sized end sec 
tions to 9 may be interchanged with plug Gil SO 
that body portion 9 can be ninade to fit any size 
pipe or conduit. 
In the modifications of the nozzle shown in 

Figures 1, 5 and 6, the Spring member is located 

Aperture 93, as shown, has a rela 
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between the orifice and the guiding member for 
the valve member. In this manner, the two ex 
tremes of the valve member are Supported and 
aligned with the axis of the orifice in order to 
prevent transverse vibrations or wobbling. It is 
important in order to obtain maximum disper 
sion and uniform size of the particles at a given 
pressure that the valve member Vibrate Only along 
the axis of the Orifice thereby insuring uniform 
and continuous contact between the outer edge 
of the orifice and the conical section of the valve 
head. When the Valve head is Seated in the Orifice. 
Moreover, correct alignment of the valve member 
during vibration maintains uniform dispersion of 
the spray when the valve head is not seated in 
the orifice. 
Contrary to What might be expected, position 

ing the spring within the liquid in the chamber 
of the nozzle does not prevent vibration of the 
valve member and apparently does not affect or 
impair the vibrating phenomenon which causes 
atomization. The size and mass of the Spring 
should not be such that it interferes with the 
flow of liquid through the nozzle or causes ex 
cessive frictional IOSSes. 
The nozzles of this invention have demon 

strated exceptionally high efficiencies as con 
pared to various commercial nozzles on the 
market. Tests have been made on various com 
mercial nozzles and nozzles of the vibrating type 
of this invention on brine Solutions and oil at 
preSSures between 25 and 6000 pounds per square 
inch gage. With the best commercial nozzle a 
Inaximum of about 2 per cent of the brine solu 
tion remained in suspension at the end of a 5 
iminute spraying period for a pressure of 3000 
pounds per Square inch gage. With the nozzles 
of the vibrating type of this invention under 
similar conditions of operations, 30 per cent of 
the brine Solution remained in suspension at the 
end of the Spraying period. For a spraying 
period of one minute under otherwise similar con 
ditions, the best commercial nozzle maintained a 
maximum of 10 per cent of the brine solution in 

5 suspension, and the nozzle of the vibrating type 
maintained a maximum of about 95 per cent of 
the brine Solution in suspension at the end of the 
Spraying period. 
A vibrating nozzie similar in construction to 

that shown in Figure 5 was tested. This nozzle 
had a is inch diameter orifice and a valve stem 
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of as of an inch in diameter passing through the 
orifice which gave a clearance of 64 of an inch. 
The Valve head had a 120 degree cone seated on 
the edge of the cylindrical orifice. The chamber 
of the nozzle was about 34 of an inch in diameter 
and about 3 inches in length. At a liquid pres 
Sure of about 3000 to about 5000 pounds per 
Square inch gage, this nozzle had an optimum 
capacity of 4 gallons per minute and an efficiency 
above about 80 per cent for spraying both water 
and Oil. 

Various alterations and modifications of the 
nozzles illustrated, such as the size and shape of 
the Spring and the valve member, may be em 
ployed Without departing from the scope of this 
invention. Various uses of the nozzle and its 
principle of Operation, such as in humidification, 
emulsification, milk spraying, spray drying, fuel 
injection, Spray painting, powder metallurgy, sur 
face cooling, fire extinguishing, distillation, etc., 
may become apparent to those skilled in the vari 
ous fields of application without departing from 
the Scope of this invention. 

75 The vibrating principle of the nozzle in atom 

  



9 
izing liquids has its obvious application as in 
tegral parts of equipment and appliances, Such 
as oil burners, internal combustion engines, fire 
extinguishers, etc. In any of these instances, the 
nozzle portion of the apparatus is defined by the 
various associated parts necessary to produce the 
vibrating action, the result of Which, atomizes 
the liquid. 

In using the nozzle similar to that shown in 
Figure 1 or Figure 2, as a means of injecting fuel 
in an oil burner or furnace, the shape of end 
Section 3 of body portion is important. End 
section f3 in such instances is a 90 to 160 degree 
cone so as to prevent the accumulation, of coke 
deposits around orifice 4 which Would interfere 
with the dispersion of the spray. The vibration 
of valve head 2 prevents coke: accumulation Sin 
the immediate vicinity of orifice 4. 
Having described my invention, I claim: 
1. An atomizing nozzle comprising in.combina 

tion a body portion having a chamber Within Said 
body portion and a stationary outletorifice have 
ing an edged seat and of Substantially, Smaller 
cross-sectional dimension than said: chamber, a 
moveable valve member adapted to freely-move 
its normal span of movementina. Substantially 
longitudinal direction along the axis of Said 
orifice and having a valve head.terminating ad 
jacent said orifice and seated on the edged seat 
of said outlet orifice, Said Valve head having a 
maximum diameter not greater than 1% times 
the diameter of the orifice and an apex angle 
between about 60 and about 150 at its point of 
seating on said orifice and a Spring positioned 
within said chamber urging Said valve head to 
Wards said outletorifice. - - 

2. An atomizing nozzle comprising in combina 
tion a body portion having a chamber within Said 
body portion and a stationary outlet orifice hav 
ing an edged seat, a novable valve member 
adapted to freely move...in a direction. Substan 
tially, perpendicular to said orifice and having a 
valve stem and a valve head having a diameter 
not more than about as of an inch larger than 
the diameter of said outlet. Orifaee, and seated on 
the edged seat of said outlet orifice, and a heli 
cal spring positioned within said chamber urging 
said valve head towards said outlet orifice. 

3. An atomizing nozzle comprising in combina 
tion an open cylinder, a first plug having a sta 
tionary cylindrical orifice therein connected to 
one end of said cylinder, a second plug having a 
well therein connected to the other end of Said 
cylinder, a movable valve member adapted to 
freely vibrate in a direction substantially perpen 
dicular to said orifice and having a valve stem 
and a conically shaped valve head of slightly 
larger diameter than said orifice, Said valve head 
seated in said cylindrical orifice and Said valve 
stem extending through said orifice into the Weil 
of said second plug forming a continuous annu 
lar passageway between the sides of Said orifice 
and the valve stem communicating with the inte 
rior of said cylinder, and a helical Spring posi 
tioned within the interior of said cylinder Sur 
rounding said valve stem and urging Said valve 
head towards said Orifice. 

4. An atomizing nozzle comprising in combina 
tion a body portion having a longitudinally 
grooved chamber within said body portion and 
a stationary cylindrical outlet orifice having an 
edged seat, a movable valve member adapted to 
freely move in its normal Span of movement in 
a substantially longitudinal direction along the 
axis of said outlet orifice and having a valve stem 

O 

5 

20 

25 

30 

40 

45 

50 

55 

60 

65 

70 

5 

2,612,408 
O . . . . . . 

and a conically shaped valve head terminating 
adjacent said orifice and seated on the edged 
seat of said cylindrical outlet orifice, Said valve 
head having a maximum diameter not greater 
than 1 A times the diameter of the Orifice and 
an apex angle between about 60° and about 150 
at its point of seating on said orifice Said valve 
stem being positioned within Said chamber and 
projecting through said orifice to form a con 
tinuous annular passageway between the sides of 
said orifice and the valve stem communicating 
with said chamber, a movable supporting mem 
berloosely positioned in the grooves of Said cham 
ber and connected to said valve stem, and a heli 
cal spring positioned in compression. Within said 
chamber between the supporting member and the 
orifice surrounding said valve stem and pressing 
against one end of said chamber and against Said 
supporting member: 

5. An atomizing nozzle eonprising in combina 
tion a body portion having a chamber containing 
a circumferential recess. Within said body-portion 
and a stationary cylindrical outlet orifice of Sub 
stantially-smaller cross-sectional dimension-than 
said: chamber and having an edged seat, a now 
able valve member adapted to freely move in its 
normal span of movement in a substantially lon 
gitudinal direction along the axis of Said outlet 
orifice and having a valve-stem and a conically 
shaped valve head terminating adjacent said ori 
fice and Seated on said redged Seat" of Said cylin 
drical outlet orifice, said Valve head having a 
maximum diameter not greater than about 1% 
times the diameter of the orifice and an apex 

; angie between about 60° and about 150° at its 
point of: Seating or said Orificer Said. Valve Sten 
being positioned within said chamber and pro 
jecting through Said orifice to form a continuous 
annular-passageway between the sides of said ori 
fice: and the valve stem: communicating with said 
chamber, and a metallic leaf Spring resting on 
the recess of said chamber surging said valve head 
towards said outlet orifice. 
6. An atomizing nozzle comprising in combina 

tion a body portion having an internally threaded 
chamber containing a circumferential recess at 
one-:end thereof. Within Said body portion and a 
stationary cylindrical outlet orifice, a movable 
valve member adapted to freely move in a direc 
tion substantially perpendicular to said outlet 
orifice and having: a valve stem and a conically 
shaped valve headterminating adjacent said dril 
fice and Seated in said cylindrical outlet orifice, 
Said valve Sten being positioned within said 
chamber and projecting through said orifice to 
form a continuous annular passageway between 
the sides of Said orifice and the valve stem com 
municating with said chamber, a helical spring 
positioned in compression within said chamber 
urging said valve head towards said outlet orifice, 
a perforated guide member resting on the cir 
cumferential recess of Said chamber, and a 
threaded plug fixed into said threaded chamber 
adapted to hold said perforated guide member 
firmly in Said recess of Said chamber. 

7. An atomizing nozzle comprising in combina 
tion a body portion having a chamber within said 
body portion, a stationary cylindrical outlet ori 
fice and a converging passageway in the form of 
a 90 to 120° cone leading from said chamber to 
Said Orifice, Said orifice being between about is 
and about 4 of an inch in length and between 
about 64 and about 2 of an inch in diameter 
and Smaller in diameter than any preceding pas 
SageWay of Said body portion, a movable valve 

  



11. 
member adapted to freely vibrate in a direction 
substantially perpendicular to said orifice and 
having a valve stem and an enlarged valve head 
in the form of a cone having an apex angle 
between about 60 and about 150 and a diameter 
not more than as of an inch larger than the 
diameter of said outlet orifice seated in Said cylin 
drical outlet orifice, said valve stem being posi 
tioned within said chamber and projecting 
through said orifice having a clearance of at least 
0.001 of an inch to form a continuous annular 
passageway between the sides of said orifice and 
the valve stem communicating with Said chamber, 
and a spring positioned within Said chamber urg 
ing said valve head towards Said Orifice. 

8. An atomizing nozzle comprising in combi 
nation a body portion having a chamber Within 
said body portion, a stationary cylindrical out 
let orifice and a converging passageway in the 
form of a cone leading from Said chamber to : 
said orifice, said orifice being between about is 
and about 4 of an inch in length and between 
about 64 and about A of an inch in diameter 
and Smaller in diameter than any preceding paS 
sageway of said body portion, a moveable valve 
member adapted to freely move in a direction 
Substantially perpendicular to Said orifice and 
having a valve stem and an enlarged valve head 
in the form of a cone having an apex angle be 
tween about 60 and about 150 and a diameter 
not more than as of an inch larger than the 
diameter of Said outlet Orifice Seated in Said cy 
lindrical outlet orifice, said valve stem being 
positioned. Within Said chamber and projecting 
through said orifice having a clearance of at 
least 0.001 of an inch to form a continuous an 
nular passageway between the sides of said ori 
fice and the valve stem communicating With said 
chamber, and a Spring positioned within said 
chamber urging Said valve head towards said 
Orifice. 

9. In an atomizing nozzle containing a closed 
moveable valve member Seated on the edge of 
an Orifice of Said nozzle and employing a spring 
positioned Within Said nozzle to urge said valve 
member towards said orifice, the method for im 
proving the atomization of Said nozzle which 
comprises Supplying to Said nozzle a liquid at a 
Substantially constant pressure between about 
15 and about 6000 pounds per square inch gage, 
vibrating Said moveable valve member in a di 
rection. Substantially perpendicular to the mouth 
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of said orifice at a frequency of at least 60 cycles 
per second by using only the force supplied by 
the liquid under. Substantially constant pressure, 
and passing liquid through said orifice whereby 
the liquid is atomized by the vibration of the 
moveable valve member. 

10. In an atomizing nozzle containing a cham 
ber and a closed moveable valve member seated 
On the edge of a cylindrical outlet orifice, said 
valve member being positioned within said cham 
ber and projecting through said cylindrical out 
let Orifice to form a continuous annular passage 
way between the sides of said cylindrical outlet 
Orifice and Said valve member communicating 
With Said chamber, and a spring positioned 
Within Said chamber to urge said valve member 
towards Said cylindrical outlet orifice, the method 
for atomizing a liquid by said nozzle which com 
prises Supplying to said nozzle a liquid at a 
Substantially constant pressure between about 
25 and about 6000 pounds per square inch gage, 
Vibrating Said moveable valve member in a di 
rection. Substantially perpendicular to the mouth 
of Said orifice at a frequency of at least 60 cycles 
per Second by using only the force supplied by 
the liquid under Substantially constant pressure, 
and passing liquid through said orifice whereby 
the liquid is atomized by the vibration of the 
in OWeable Valve member. 
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