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ABSTRACT OF THE DISCLOSURE 
This invention is directed to a foam-producing nozzle 

comprising a series of continuous fluid-conducting zones. 
These zones comprise an aspirating zone, a mixing zone, 
a foam-forming zone and a foam~shaping zone. These 
zones are in sequential relationship t0 each other. 

This invention relates to a nozzle useful in spraying 
liquids as foams. 

Over the past several decades, numerous foam spray 
ing nozzles have been used as a regular part of large 
scale fire-lighting procedures. These nozzles have been 
designed to produce foams by either the simple expedient 
of aerating water, by the introduction of chemical foam 
ing agents and by the combination use of both aeration 
and foam producing chemicals. Various nozzles have 
produced useful effects but in many cases they are sub 
ject to limitations from a mechanical design standpoint 
and with respect to the type of spray pattern produced. 
While foam producing nozzles have been used for 

many years in combating fires, they have not been utilized 
to any extent in the spraying of pesticides such as herbi 
cides or insecticides. One example of where foam produc 
ing nozzles are of value is the application of herbicidal 
materials to railroad right-of-ways. They are particularly 
beneficial when spraying brush control chemicals, which 
application often requires spraying liquids for distances 
as great as 50-75 feet from the top of specially designed 
moving railway cars. 

While high pressure nozzles have been utilized in ap 
plying herbicidally active chemicals along railroad right 
of-ways7 on the shoulders of highways and along utility 
routes, such applications using conventional nozzles have 
one major deficiency. Conventional nozzles, when used 
to apply herbicidally active chemicals at high pressures, 
eg. in excess of 2() p.s.i., under certain conditions of 
windage, shape and height of the pattern, and the like, 
produce excessive amounts of mist or fog which can 
drift from the intended pattern. These undesirable mists 
transmit the herbicidally active chemicals to areas which 
frequently contain valuable vegetation such as agricul 
turaltural crops and ornamental plantings such as shrub 
bery and trees, thereby causing injury to these desirable 
plants. 
To overcome the drift problem, it has been discovered 

that herbicidally active chemicals may be applied by 
means of a special foam producing nozzle which pro 
vides several advantages heretofore not achieved by con 
ventional spraying techniques. The nozzles are also use~ 
ful in providing a maximum quantity of fluid to a pre 
determined location thereby making them extremely 
valuable for fighting various types of fires. 
The nozzles of the invention are capable of adaptation 

to produce a variety of spray patterns which are sub 
stantially drift free under most atmospheric conditions 
and which are capable of being simply modified to 
produce an applied fluid whose finished character from 
a standpoint of foam density and fluid Wetability is 
capable of giving optimum results under a wide variety 
of conditions. 
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One of the problems encountered in using some exist 

ing foam producing nozzles is that in cases 0f excessive 
fluid pressures these nozzles are frequently “flooded” 
This flooding phenomena is manifested by the fluid ap~ 
plied being discharged from the nozzle through air inlet 
ports which are oftentimes used in the construction of 
these nozzles. This flooding, when it ocurs, oftentimes 
creates a spray which wets the operator. Such operator 
wetting due to flooding is not dangerous in the case of 
spraying water, but when extremely toxic chemicals are 
released by flooding the condition is serious and should 
be avoided. 

lt therefore becomes an object of the invention to pro 
vide an improved foam forming nozzle capable of use 
in the application of herbicidally active chemicals. 

Another object of the invention is to provide an im 
proved ñre-figbting and prevention nozzle. 

Still another object of the invention is to provide a 
foam formin‘7 nozzle capable of being readily adapted 
for use in a variety of applications, where it is desirable 
to apply fluids in the form of foams. 
A further object of the invention is to provide a foam 

forming nozzle which is so designed as to prevent flooding 
conditions from occurring. 

Yet another object of the invention is to provide a 
foam forming nozzle which is capable of producing a 
foam of substantially uniform particle size which is 
projected as a uniform, steady stream. 

Other objects will appear hereinafter. 
For a more comprehensive understanding of the in 

vention, reference may be had to the drawings of which: 
FlG. l is a horizontal plan view broken away in part 

to show the detailed construction of a typical nozzle of 
the invention. 

FIG. 2 is a sectional view taken across lines 2_2 of 
FIG. 1. 

FIG. 3 is a horizontal plan view of the foraminous 
members used in the foam forming zone of the nozzle. 
FIG. 4 is a horizontal plan view of the nozzle of the 

invention used in conjunction with an aspirator which 
allows chemicals to be fed into fluids being introduced 
into the nozzles. 

FlG. 5 is a plan view showing the end of the nozzle 
fitted with a stream-diverting attachment. 

With specific reference to the drawings, there is shown 
in FIG. 1 a nozzle 1li having an inlet 12 and an outlet 
i4. The sequential arrangements of the components form 
several zones or functional areas which are designated 
generally by the letters A, B, C and D respectively with 
the end of one zone being the begining of »the next. 

Zone A, which may -be considered as an aspirating 
zone, is composed of duct i6 which may be in the form 
of a conventional threaded pipe nipple for allowing the 
nozzle to lbe connected to a source of fluid (not shown). 
The inlet 12 of the nozzle which forms the inlet of the 
duct 16 contains an end~plate 18 which is fitted in sealing 
relationship. The end-pl-ate fitted to lthe duct is shown to 
best advantage in FIG. 2. The end-plate is provided with 
a plurality of spaced apart circular openings 20 into 
which are flange fitted fluid conducting tubes 22. The 
endplate 1S acts as a spacer and as a mounting support 
for fluid conducting tubes, that may be cemented into 
the end-plate by means of an epoxy resin or similar ad~ 
hesive. 
The fluid conducting tubes 22 extend horizontally in 

spaced apart relationship throughout substantially the 
length of duct 16 and terminate near screen 24. The tubes 
may touch the screen Zd although they may be slightly 
above the screen with good operational results being 
achieved in either case. The duct 16 has positioned about 
its circumference near inlet 12 a plurality of air-inlet 
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openings 26. The outlet end 27 of duct 16 is fitted with a 
bushing 28 which connects the duct to au outer housing 
such as pipe 30. The outlet 32 Iis also ñtted with a packing 
collar 34 which, for purposes of sealing, is additionally 
fitted with an O-ring 36. 

Within tluid conductor 30 is a sleeve 38. Sleeve 38 
has mounted on its one end screen 24 and on its other 
end screen 44. Sleeve 38 therefore acts as a spacer for 
screens 24 and 44. Adjacent to screen 44 are two addi 
tional spacers 46 and 48 which hold in spaced apart 
relationship screens Si) and 52. This arrangement of 
spacers and screens is shown in detail in FIG. 3. 
Engaging screen 52 against spacer 48 is barrel 54 

which fits in sliding relationship with respect to the fluid 
conductor 30. The barrel 54 is prevented from moving 
with respect to the screens 44, Sit and 52 by set screws 
56. 
The end 14 of the nozzle 10 has its outer edge 58 back 

beveled to provide a smooth, sharp line of release for 
the emerging foam and thereby provide a substantially 
distortion free uniform solid foam stream. 
As indicated, the nozzle is constructed to form a series 

of zones in which occur a number of sequential func 
tional steps with respect to the overall operational etli 
ciency in the nozzle. The zone areas are generally indi 
cated as Zones A through D inclusive. These letter des 
ignations are not intended to be precise but merely indi 
cate general regions within the nozzle. 
Zone A may be considered as an aspirating zone with 

Zone B being a mixing zone. ZonesC and D, respective 
1y, are foam forming and foam shaping zones. 

Illustrative of the operation of the nozzle would be the 
injection of water into inlet 12 of the nozzle 10. This 
water is conveyed by fluid conducting tubes 22 to screen 
24. In an area around screen 24 a strong aspiration effect 
is achieve. The air is drawn through air-inlet open 
ings 26. 
An important concept of the invention is that aeration 

which occurs near screen 24 is substantially uniform 
and thorough. The air mixes throughout the entire cross 
section of the lluid. This elfect is achieved since the air 
which enters the air-inlet openings 26 is transported uni 
formly throughout duct 16. 
Due to the uniformity of aspiration, better foaming 

elïects at greater pressures can be achieved. The aspira 
tion etfect which was just described occurs in Zone A. 
Concurrently with the water being aspirated, rapid mix 
ing of the two media occurs in mixing Zone B. 
With the aeration and mixing having taken place, the 

water then moves against screens 44, S0 and 52 which 
comprise the beginning of foam forming Zone C. After 
being formed in Zone C the foamed tluid is then passed 
into foam shaping Zone D where it is ejected from end 
14 of nozzle 10 in a substantially distortion free iluid 
dispersion pattern. 
Another important advance in the art made by this 

invention is the concept of the foam forming zone which 
contains foam forming screens 44, 50 and 52. It is pos 
sible to create foams of Varying uniformity and cohesive 
ness by changing the size, arrangement and number of 
the screens. Experimental evidence indicates that when 
large mesh screens are used, a coarse structured foam is 
formed. Therefore, a single large mesh screen will pro 
vide a coarse structured foam. Fine mesh screens produce 
tine structured foams. When a number of screens are 
used, a greater uniformity of the Afoam and iinished 
spray is achieved as well as the effect of producing foam 
particles having the desired size. 
By providing a variety of different mesh size screens, 

it is possible to quickly determine optimum conditions 
for a particular application. The foam forming screens 
are particularly elîective in producing useful foams when 
the liquids passing through the nozzle have been treated 
with suitable toam forming and foam stabilizing chem 
icals. 

Experimentation has shown that the back-beveled out 
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4 
er edge 58 of outlet 14 is important from the standpoint 
of creating a uniform fluid applicational pattern. With 
out the back beveling it was found that stream distortion 
occurred. 
When the nozzles of the invention are used as fire 

fighting nozzles, it is sometimes advantageous that they 
be equipped with means for allowing the introduction of 
foam forming and fire suppressing chemicals. One simple 
method for adapting the nozzles for such purpose is 
shown in FIG. 4. In this embodiment inlet 12 is ñtted 
with an eductor 6i) which has an inlet 62 and a suction 
port 64. This port is connected to a suitable source of 
foam producing chemicals (not shown). It will be obvious 
to those skilled in the art that instead of using eductor 60` 
other means for introducing chemicals such as metering 
pumps may be used. 
When the nozzles are used for applying herbicidally 

active chemicals, the outlet 14 of the nozzle 10 may be 
fitted with an adjustable duck-billed shaper which will 
produce a fan-shaped spray where such a spray pattern 
is desired. The duck-billed spray shaper añìxed to the 
end of the nozzle is shown in FIG. 5. 
The duck-billed spray shaper is composed of alternately 

opposed lips 66 and 63. The leading edges 70 are of 
greater linear dimension than back edges 72. The lips 
are titled with sides 74 to form inverted scoops. Añixed 
near back edges 72 are mounting lugs 76 and 78 which 
are pivotally mounted to the end of the nozzle by means 
of rivets 80. Positioned behind the duck-billed shaper is 
slidable collar 82 which may be locked by means of wing 
nut 84, onto the end of the nozzle. 
By pivoting the lips of the duck-billed shaper and forc 

ing the collar 82 thereagainst it, it is possible to lock the 
shaper into any desired position. This shaper allows a 
drift-free foam to be applied by the nozzle in a fan-shaped 
pattern which is valuable in applying herbicidal ma 
terials. 

Instead of using the duck~billed shaper in FIG. 5, other 
pattern shaping devices may be used. For instance, if 
a conical spray is desired, a suitable conical shaper may 
be placed inside the end 54 of the nozzle 10. A variety of 
spray patterns can be achieved by using other types of 
known spraying pattern shapers. 
Comparative testing of the nozzles described against 

other so-called foam forming nozzles has shown them 
under conditions of high windage and humidity to reduce 
spray drift as much as 50L90% based on visual inspec 
tion. 
The nozzles may be constructed of a variety of ma 

terials such as standard iron, steel or plastic piping. When 
.corrosive liquids are to be applied through the nozzles 
such materials of construction as stainless steel and 
plastics are preferred so as to minimize the destructive 
:action of these chemicals on the nozzles. 
We claim: 
1. A nozzle useful for applying ñuids in the form of a 

foam, which is composed of a plurality of ñuid conduct 
ing continuous zones, said zones being in sequential rela 
tionship to each other and comprising: 

(I) An aspirating zone, said aspirating zone being fur 
ther characterized as having: 

(A) an inlet and a foraminous outlet, 
(B) a plurality of lluid conductors extending sub 

stantially throughout said aspirating zone, and 
(C) air conducting means for conveying air to a 
point near said foraminous outlet, comprising 
a duct substantially `enclosing the fluid con 
ductors, said duct having at least one inlet open 
to the atmosphere; 

(II) A mixing zone, said mixing zone comprising a 
chamber having an inlet adapted to receive air and 
iluid from the aspirating zone and an outlet which 
comprises the inlet of 

(III) A foam forming zone, which comprises a lluid 
conducting chamber having positioned therein in the 
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path of said ñuin a foraminous foam forming mem 
ber and an outlet which comprises the iäilet of the 

(1V) Foam shaping zone, said foam shaping zone 
comprising a ñuid conductor. 

2. The nozzle of claim 1 where the foraminous foam 
forming member positioned in the foam forming zone 
comprises at least two screens positioned in perpendicular 
relationship to the fluid ñow through said foam forming 
zone. 

3. The nozzle of claim Z Where the outlet of the foam 
shaping zone is substantially circular in cross-section and 
is back-beveled. 

4. The nozzle of claim 2 where the outlet of the foam 
shaping zone is adjustable to provide variance in the type 
of fluid dispersion pattern. 

5. The nozzle of claim 4 where the outlet is an adjust 
able duck-billed shaper capable of forming a substantially 
fan-shaped pattern. 

6. The nozzle of claim 1 where the inlet of the aspirat 
ing zone is associated with mechanical means adapted to 
introduce foam forming chemicals into the nozzle. 

7. The nozzle of claim 6 where the mechanical means 
adapted for the introduction of foam forming chemicals 
is an aspirator. 

8. A nozzle useful for the dispersion of aqueous iluids 
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in the form of a foam which comprises a substantially 
tubular conductor having an inlet and outlet, said inlet 
being composed of a tubular duct having near its entrance 
end a plurality of air-inlet openings and a foraminous 
outlet, a support located Within the entrance of the duct 
to hold in spaced apart relationship a plurality of tubular 
fluid conductors whose ends terminate near the end of 
the foraminous outlet of the tubular duct, and a pipe 
positioned at the foraminous outlet of the duct which 
has contained therein foam forming screens which are in 
substantially spaced apart relationship to each other with 
the end of said pipe being the outlet of said nozzle. 
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