
United States Patent [19] 
Hardy et al._ > 

[m ' 3,823,876 
[45] July 16, 1974 

[54] FOAM DISPERSAL NOZZLE 

[75] Inventorszi John C. Hardy, Gorham; A. Brian 
Stevens, South Windham, both of 
Maine 

[73] Assignee: Rockwood Systems Corporation, 
South Portland, Maine 

[22] Filed: Dec.18,l972 
[21] Appl. No.: 316,138 

[52] U.S. Cl....., .......... 239/504, 169/15, 239/511 
[51] Int. Cl ............................................. .. B05b U314 
[58] Field of Search .... .. 239/504, 511, 513, 265.13, 

239/505, 510; 169/15 

[56] References Cited 
UNITED STATES PATENTS 

2,542,014 2/1951 Edwards et al. .................... .. 169/15 
2,866,316 12/1958 Towle et al. .............. .. 239/513 X 

3/1971 Urquart ................... .. 239/265.13 X 3,568,792 

3,605,939 9/1971 Duthion ................... ..239/265.13X 

Primary Examiner—-M. Henson Wo0d,_Jr. 
Assistant Examiner-Michael Y. Mar 

[5 7] ABSTRACT 
A foam dispersal nozzle has a hood enclosure contain 
ing two vperforated de?ectors mounted therein. The 
de?ectors are mounted on a pivot shaft in opposed re- I 
lationship to each other. An actuator handle extends 
from the de?ectors in pivoting relation about the pivot 
shaft. The opposed downstream ends of- the de?ectors 
have a series of teeth formed therein. The perforations 
in said de?ectors are chamfered to a knife edge at 
least along the downstream portions thereof. The size 

. of the opening formed between the toothed ends of 
the de?ectors and the angle of attack formed between 
the de?ectors and a ?uid stream moving through the 
nozzle’ may be varied by operating the actuator handle 
to pivot the de?ectors around the pivot shaft. 

6 Claims, 7 Drawing Figures 
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FOAM DISPERSAL NOZZLE 

The present invention-concerns ?uid dispersal noz 
zles, more particularly dispersal nozzles' for foam mix 
tures used as fire extinguishing agents. 
Generally, in accordance with the prior art, foam ?re 

extinguishing agents are dispersed through a foam dis 
persal tip which provides a restricted opening through 
which the foam passes under pressure. Normally, the 
restricted opening is variable in size, being formed be 
tween an opposed pair of de?ectors. Prior art nozzles 
are generally of the “duck bill” type, comprising an op 
posed pair of de?ector plates hinged at one end, so that 
the opening formed between the de?ector plates may 
be varied in size. The de?ector plates may also have 
sidewalls so that each of the opposed plates is shaped 
somewhat like a scoop or shovel, to form a ?ow cham 
ber therebetween. The arrangement bears a general re 
semblance to a duck’s bill, hence the name. The slot 
like, restricted opening formed between the de?ector 
plates, which opening may be varied in size by pivoting 
the plates around their hinges, forces the foam passing 
therethrough into the desired dispersed pattern. 
Such prior art foam dispersal tips require a high ?ow 

rate of foam at high pressure, and result in a high pres 
sure drop being sustained by the foam passing there 
through. ' ' . 

This high pressure drop, or back-pressure as it is 
commonly referredto, which is sustained by the, foam 
in passing through the restricted opening causes a re 
duction in foam expansion due to compression of the 
air trapped in the, foam as it passes through the re 
stricted opening. ' 

Another disadvantage experienced with the high 
back-pressure prior art dispersal devices is that they ' 
tend to provide a nonuniform foam dispersal, with rela 
tively heavy foam build-up as the outsides .of the dis 
persal pattern as compared to the center of the'pattern. 
Further, the dispersal pattern provided by the prior art 
devices is relatively narrow as compared to that ob 
tained under equivalent conditions with a dispersal 
nozzle made in accordance with the present invention. 

Another disadvantage of prior art dispersal nozzles is 
that they tend to form relatively large foam particles 
from the foam mixture passing therethrough, which rel 
atively large particles have a higher impingement ve 
locity on the ?ame than do smaller size particles. This 
is due to the relatively high inertia of the large particles 
as compared to smaller particles ejected from the noz 
zle at the same initial velocity. The smaller particles de 
celeratev more rapidly,.and thus impinge upon the ?ame 
at a lower velocity than the large particles. Low veloc 
ity impingement is desirable for ?re extinguishing pur- 5 
poses. _ . 

It is therefore an object of the present invention to 
provide a ?uid dispersal nozzle of ‘novel and simple 
construction which, as compared to prior art nozzles, 
resultsin a reduced back-pressure and avoids excessive 
compression of the foam passing through the nozzle, 
provides a wider and more uniform foam dispersal pat 
tern, and provides relatively small foam particles. 
> It is another object of the vpresent invention to pro 
vide a ?uid dispersal nozzle which provides the afore 
said advantages over a range of operation from full 
stream (de?ectors wide open) to minimum stream (de 
?ectors fully closed), ' 
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2 
In accordance with the present invention, there is 

provided a ?uid dispersal nozzle comprising a hood en 
7 closure, two de?ectors mounted within said hood in op 
posed relationship to each other to de?ne an opening 
therebetween, the de?ectors being mounted to be 
pivotable with respect to each other about a pivot point 
so that the size of the opening and the angle formed be 
tween de?ectors may be varied by varying the relative 
position of the de?ectors about the pivot point, each 
de?ector containing a plurality of apertures formed 
therein, and each de?ector having a series of teeth 
formed at its downstream end. ' ' - ' 

(As used in this speci?cation and in the claims, the 
terms “downstream” and “upstream” refer to the di 
rection of foam liquid travel through the nozzle, 
“downstream” indicating a point whichis nearer the 
foam discharge end of the nozzle than is an “upstream” 
point.) 

In accordance with one aspect of the present inven 
tion, an actuatorhandle extends from the pivot point, 
so that operation of the actuator handle will pivot one 
or both de?ectors to vary the angle between the de?ec 
tors and the size of the opening formed therebetween. 

In accordance with another aspect of the invention, 
the apertures contained in the de?ectors are positioned 
interiorly of, and are non~contiguous with the periph 
ery of said de?ectors, which are smooth-edged except 
at the downstream portions thereof vin which are 
formed ‘a series of teeth, the teeth of one de?ector_ 
being in opposed relationship to the teeth of the other. 

In accordance with yet another aspect of the inven 
tion,'the apertures in the de?ectors are chamfered to 
form a knife edge at least along the downstream por 
tions of the peripheries of the apertures. 
' In operation,- the foam or other liquid passing 
through the nozzle is dispersed into the desired spray 
pattern by a portion of the total liquid passing through 
the de?ector apertures which, assisted by the cham 
fered knife edges, shear the liquid into a series of thin 
streams, which are directed according to the angle at 
which the perforated de?ectors are positioned relative 
to the ?ow of liquid through the nozzle. Another por- I 
tion of the total liquid ?ow passes through the teeth 
formed in the downstream edges of the de?ectors; If 
the de?ectors are opened suf?ciently wide, yet another 
portion of the total liquid ?ow would pass through the 
restricted opening formed between the two de?ectors. 

By utilizing the apertured de?ectors‘ to adjust the 
foam pattern by shearing the liquid into ?ne streams 
and de?ecting the streams at the desired angle, the 
back-pressure behindthe de?ectors is greatly reduced 
as compared ‘to conventional de?ector plates which di 
rect the entirety of the ?uid ?ow through the restricted 
opening formed between the downstream portion of 
the respective de?ector plates. The reduced back 
pressure reduces the compression of the foam, so that 
very little of the air in the'foam is forced out of the 
foam as it passes through-the dispersal nozzle, com 
pared to the amount of air forced out of the foam by 
the conventional prior art nozzle. Consequently, the 
expansion of the delivered foam is much greater than 
that obtained with an equivalent foam mixture deliv~ 
ered through prior art nozzles. The reduction in foam 
expansion sustained by being dispersed through a noz 
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‘zle in accordance with the present invention is only ' 
about one-third of that sustained with prior-art de?ec 
tor plate nozzles.’ , ' 1 

Because of the even spacing of the apertures and the 
reduced back-pressure, the nozzle of the present inven 
tion permits a wider spray pattern to be employed with 
out sacri?cing uniformity of distribution of the foam 
over the entire pattern. Prior art dispersal nozzles tend 
to cause excessive foam build-up'at the outsides of wide 
spray patterns. ' - 7 1 ~ 

The de?ector apertures which shear the stream of 
liquid foam into a plurality of smaller streams, result in 
smaller foam particles being formed, which particles 
havea lower speed after discharge (due to more rapid 
deceleration in the air) than the larger particles formed 
by the prior art nozzles, and thereby impinge upon the 
?ame at a lower velocity, which is advantageous for ?re 
?ghting purposes. . ' 

The present invention may be better understood by 
referring to the ‘following detailed description of spe 
ci?c embodiments thereof and to the accompanying 
drawings illustrating the same wherein; 
FIG. 1 is a side view in ‘elevation, with parts broken 

away, of a liquid dispersal nozzle comprising a pre 
ferred embodiment of the present invention, showing 
.also a portion of the liquid conduitto which the nozzle 
is affixed; and with the de?ectors in full open position;' 

FIG. 2 is a view taken along lines 2-2 of FIG. 1, 
partly broken away; . 
FIG. 3 is a view similar to that of FIG. 1, showing a 

second preferred embodiment of the invention with the 
de?ectors in the full open position; ' 

FIG. 4 is av section view taken along’ the longitudinal 
center line (the axis of liquid travel through the conduit 
and nozzle) of the nozzle of FIG. 3, with ‘the de?ectors 
in the full closed position; " _ 
FIG. 5 is'a view taken along line 5—5 of FIG. 3; 
FIG. 6 is a view taken along line 6—6 of FIG. 4; and 

FIG. .7 is a view taken along line 7-7 of FIG. 5. 
Referring now to FIGS. 1 and 2, a ?uid conduit 10 

has ?xed thereto a nozzle, generally indicated at 12. 
Nozzle 12 has an upper de?ector 14 and a lower de?ec 
tor 16, each of which are mounted on a de?ector 
bracket 18. De?ector bracket 18 is affixed to the end 
of ?uid conduit 10 in liquid ?ow communication there 
with, by mounting screws 19, which pass through the 
collar portion 18A of de?ector 18. The face portion, 
188, of de?ector 1x8, has-lugs 18C projecting there 
from. . . 

Lower de?ector 16 has‘ any actuatori handle 20 ex 
tending upwardly and over upper de?ector 14,:as is 
best seen in FIG. 2. Upper de?ector l4 and lower de 
?ector 16 are each pivotablymounted on the lugs'18C 

' of de?ector bracket 18 by, respecitvely, pivot pins '24 
and 26, Upper de?ector l4 and lower de?ector 16 are 
pivotably connected to each other by pivot pins 22', 
which are journaled through the base of actuator han~ 
dle 2.0 in slot opening 23. - ' ' ' ' 

' - A control rod 28 is attached to a boss 29 on the upper 
portion of actuator handle 20 by means of a connector‘ 
pin 30. - ' . I I 

The entire nozzle assembly is contained within hood 
enclosure 32, which is affixed to de?ector bracket 18 

' by means of mounting screws 34. ' 

- 4 

FIGS. 3 through 7 show various views of van embodi 
' ment of the invention somewhat different in construc 
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tion from that shown in FIGS. 1 and 2. However, the 
apertures in the de?ectors, and the teeth formed at the 
downstream ends thereof, are substantially identical in 
both cases. ' ' ' 

Referring particularly now to FIGS. 4 and 7, wherein 
the details of the apertures and teeth are best seen, 
lower de?ector l6 and upper de?ector . 14 are both 
seen to contain a series of apertures 36 more or less 
regularly distributed over their surfaces. The down 
stream end .of de?ectors'14‘and 16 each contain a se 
ries of deep, narrow grooves 37 which form a series of 
teeth 38 therebetween. Apertures 36 are formed in an 
elliptical shape, with the downstream edge of the aper 
ture being chamfered to provide a surface 40 which ter 
minates'in aknife edge 42.‘ (Best seen with reference 
to FIG.v 4.) ‘ ‘ ' _ 

' In operation, a rearward (towards the left hand- side 
of the drawing ofFIG. I) pull on control rod 28 causes 
upper de?ector l4 and lower de?ector 16 to rotate 
about pivot pins‘ 22 so that the downstream ends of de 
?ectors 14 and 16 move towards each other. By setting 
control'rod 28 in an appropriate position, any desired 
degree of opening between upper de?ector 14 and 
lower de?ector 16 from. the full open position (shown 
in FIG. 1) to a full closed'position in which the down 
stream tips of the de?ectorsare in contact, may be set. 
Aconventional handle and locking means (not shown) 
af?xed to the end of control rod 28 serves topermit 
easy adjustment and locking of the de?ectors in any po 
sition. - 

As upper de?ector 14 and lower de?ector 16 are piv-‘ 
oted so vthat their downstream ends approach each 
other, i.e., towards a closed position, liquid foam ?ow 
ing through ?uid conduit 10 impinges upon the de?ec 
tors‘ 14 and 16 and a part of the foam passes through 
apertures 36.. The liquid foam is consequently shearedv 
into a series of relatively thin streams,'the shearing ef 
fect of the apertures on the ?uid foam being assisted by 
knife edge 42 at the downstream edges of apertures 36. 
Another portion of the liquid foam passes through 
teeth 38 in de?ectors l4 and 16 and is thereby sheared 
into another series of thin, liquid streams. When the 
foam de?ectors are in an open position, a remaining 
portion of the liquid foam ?ows through the aperture 
formed between the downstream 'or'teeth ends of the 
de?ectors. ‘ , 

Varying the angle formed between the de?ectors, in 
addition to varying the size of the opening formed be 
tween the downstream, toothed ends of the de?ectors, 
also varies the angle formed between the de?ectors and 
the over-all direction of ?ow of the liquid foam through 
the nozzle. (This over-all direction of liquid ?ow may 
be described as generally along the common longitudi 
nal axis of the-liquid foam conduit and the nozzle.) 
Therefore, the angle which the sheared streams of liq 
uid emerging from the de?ector apertures make with 
the longitudinal centerline, of the'conduitand nozzle 
may be varied and set as desired by the operator. 
Therefore, by adjusting'the angle between the upper 
de?ector l4 and lower de?ector 16 suitably,» the spray 
pattern, and angle of dispersion of the liquid foam pass 
ing therethrough may be regulated as desired by the'op 
erator. At the full open position, a relatively vertically 
deep, horizontally narrow pattern of foam will emerge; 
in the fully closed position a relatively vertically shal- I 
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low, horizontally widefan-shaped foam pattern will 
emerge. , , _ 

Because the adjustment in foam dispersal is attained 
by shearing the liquid foam stream into smaller liquid 
streams rather than ‘by compressing the entire stream 
through a single restricted slot-like opening, the back-' 
pressure on the foam liquid passing through the nozzle 
is. greatly reduced with the attendant advantages here 
inabove mentioned. ‘ _ , 

Referring now to FIGS. 3 through 7 in'clusively, an 
other preferred embodiment of the invention is shown 
wherein parts similar to those shown in FIGS. 1 and 2 
are designated with the same numbers used to desig 
nate those parts in FIGS. 1 and 2. A nozzle indicated 
generally at 12 is ?xed in ?ow communication engage 
ment with a ?uid conduit 10. The nozzle or, more pre 
cisely, the hood enclosure 32 thereof, is welded to ?uid 
conduit 10 as indicated by weld spots 17. Upper de?ec 
tor 14 and lower de?ector 16 are mounted on respec 
tively, pivot pins 24 and 26 in pivotable relation to 
hood enclosure 32. . 

Actuator handle 20 is also pivotably mounted on 
' pivot pins 26, which extend for this purpose through 
and beyond hood enclosure 32 (FIGS. 5 and 6). Pivot 
pins 26 have affixed to the inner ends thereof drive 
gears 25. Pivot pins 24 have affixed to their inner ends 
driven gears 27. Gears 25 and 27, as best seen in FIG. 
5, are held in ?xed, non-rotatable relation with their re 
specitve de?ectors l4 and 16 by pin rivets 31. ’ 
As best seen in FIG. 3 (and also in FIGS. 5 and 6) the , 

shafts of pivot pins 26 are square in cross-section, so 
that movement of actuator handle 20 will rotate drive 
gear 25 about an axis of rotation passing through the 
longitudinal axis of pivot pin 26. Drive gear 25 will in 
turn rotate driven gear 27 in an opposite direction. Ac 
cordingly, movement of control rod 28 in a forward di 
rection (towards the right in FIG. 3) will move upper 
de?ector. l4 and lower de?ector 16 towards the full 
open position shown in FIG. 3. Rearward movement of 
control rod 28 will rotate gears 25 and 27 in a direction 
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which moves de?ectors l4 and 16 towards the full . 
closed position shown in FIG. 4. FIG. 5 shows a front 
end view of the nozzle in the full open position of FIG. 
3, and FIG. 6 is the same‘ view in the full closed position 
of FIG. 4. _ ' - 

It will be obvious that the positioning of control rod 
28 at a position intermediate the two-extremes shown 
respectively in FIGS. 3, 5 and FIGS. 4, 6, will position , 
the de?ectors in an intermediate position. 
While generally the liquid which will be passed 

through the‘ foam dispersal nozzle will be of any of the 
conventional and known liquid foam ?re ?ghting 
agents, other liquids such as water may be utilized. , 
The following shows the results of tests comparing 

one of the two described preferred embodiments of the 
invention with a conventional dispersal nozzle identical 
in every respect to the preferred embodiment nozzle, 
except that the conventional nozzle lacked the aper 
tures 36 of the preferred embodiments, and had instead 
solid wall de?ectors. - 

Test Results 

Approximate force A > B 
required to close ‘ 
de?ectorsagainst 
?ow of: 

Water 18 lbs.‘ 30 lbs. 
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Test Results-Continued 

Approximate force A , B 
required to close 
de?ectors against 
?ow of: . 

Liquid foam 28 lbs. .50 lbs. 

A=Nozzle of nos. 34. 
B=Conventional nozzle. 

While the invention has been described in detail in 
connection with a preferred embodiment'the'reof, nu 
merous modi?cations and alterations thereto will be 
come apparent to those skilled in the art upon a reading 
and understanding of the foregoing, which modi?ca 
tions and alterations nonetheless are within the spirit 
and scope of the described invention. For example, any 
suitable pivot mounting means of which the illustrated 
pivot pins are simply one example, may be employed to 
mount the de?ectors in_pivotable relationship to the 
hood enclosure, and any suitable means to effectuate 
pivoting of said de?ectors, of which the illustrated re-. 
spective, passed gears and sliding pin embodiment are 
simply two examples, may be employed to effectuate 
selection and holding of the size (and angle) of opening 2 
between the de?ectors. , 

It is intended to include all such modi?cations and 
- alterations within the scope of the appended claims. > 

What is claimed is: 
l. A ?uid dispersal nozzle comprising ?rst and sec 

ond de?ectors journaled on’ pivot mounting means and 
positioned in opposed, spaced-apart relation to define 
between said de?ectors a ?uid'flow path having a ?uid 
inlet formed between the respective upstream portions 
of said de?ectors and a ?uid outlet formed between‘ the 
respective downstream portions of said de?ectors, 

’ means to rotate said de?ectors about said pivot 
mounting means to change the size of said ?uid 
outlet by adjusting the distance across said ?uid 
?ow path between said respective downstream por-v ' 
tions, 

a plurality of apertures contained in said de?ectors 
and, ~ 

a plurality of teeth formed in said downstream por 
tions of said de?ectors, and 

a hood enclosure enclosing said de?ectors and hav 
ing a mouth opening aligned with said ?uid outlet. 

2. The nozzle of claim 1 wherein said de?ectors are 
positioned so that ‘in a full closed position saiddown¢ 
stream portions of said ?rst and second de?ectors are 
in contact one with the other. I ' ‘ > 

3. A ?uid dispersal nozzle comprising ?rst and sec 
ond de?ectors journaled on pivot mounting means and 
positioned in opposed, spaced-apart relationto de?ne 
between said de?ectors a ?uid ?ow path having a ?uid 
inlet formed between the respective upstream portions 
of said de?ectors and a ?uid outlet formed between the 
respective downstream portions of said de?ectors, 
means to rotate said de?ectors about said pivot 
mounting means to change‘the size of said ?uid 
outlet by 'adjusting'the distance across said fluid 
?ow path between said respective downstream por 
tions, ' . 

a plurality of apertures contained in said de?ectors, 
at least the downstream portions of said apertures , 
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being chamfered to form a knife edge facing up 
stream, 

' a plurality of teeth formed in said downstream por- ' 
tions of said de?ectors, and 

a.hood enclosure enclosing said de?ectors and hav 
ing a mouth opening aligned with said ?uid outlet. 

4. A ?uid dispersal nozzle comprising ?rst and sec 
ond de?ectors journaled on pivot mounting means and 
positioned in opposed, spaced-apart relation to de?ne 
between said de?ectors a ?uid ?ow path having a ?uid 
inlet formed between the respective upstream portions 
of said de?ectors and a ?uid outlet formed between the 
respective downstream portions of said de?ectors, 
means to rotate said de?ectors about said pivot 
mounting means to change the size of said ?uid 
outlet by adjusting the distance across said ?uid 

8 
have said hood enclosure mounted thereon in ?uid 
sealing relationship. ‘ - 

5. A ?uid dispersal nozzle comprising ?rst and sec~ 
‘ond de?ectors joumaled on pivot mounting means and 
positioned in opposed, spaced-apart relation to define 

- between said de?ectors a ?uid ?ow path having a ?uid 

?ow path between said respective downstream por- ' 
tions, 

' a plurality of apertures contained in said de?ectors, 

a plurality of teeth formed in said downstream por-, 
tions of said de?ectors, I 

a hood enclosure enclosing said de?ectors and hav 
ing a mouth opening aligned with said ?uid outlet, 
and ' ' ’ 

a mounting bracket to which said ?rst and second de 
?ectors' are connected by said. pivot mounting 
means, said mounting bracket having a collar por 
tion adapted to receive one end of a foam ?uid 
conduit in ?uid sealing relationship with said 
mounting bracket, and a face portion adapted to 
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inlet formed between the respective upstream portions 
of said de?ectors and a ?uid outlet formed between the 
respective downstream portions of said de?ectors, 
means to rotate said de?ectors about said pivot 
mounting means to change the size of said ?uid I 
outlet by adjusting the distance across said ?uid 
?ow path between said respective downstream por 
tions, said means including an actuator handle con 
nected to said de?ectors and structurally asso 
ciated therewith whereby movement of said handle 
rotates said de?ectors about said pivot mounting 
means, . ‘ i 

a plurality of apertures contained in said de?ectors, 

a plurality of teeth formed in said downstream por 
tions of said de?ectors, , ' 

a hood enclosure enclosing said de?ectors and hav 
ing a mouth opening aligned with said ?uid outlet. 

6. The nozzle of claim 5 further including a remote _ 
control rod attached to said actuator handle whereby 
movement of said control rod moves said actuator han 
dle to rotate said de?ectors about said pivot mounting 
means. 

* * * * * 
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