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FOAMER NOZZLE 

The present invention relates to a foamer nozzle 
for use with a trigger operated pump sprayer of the type 
utilized with a foamable liquid. The pump sprayer is 
supported in a person's hand and the tri99er is manually 
manip~1ated to spray foam onto a surface. 

Many prior art devices have been designed for 
this purpose and usually include an orifice from which the 
foamable liquid is sprayed· in a generally conical spray 
plume. Some sort of interrupter means is provided upon 
which the spray plume impinges so as to deflect and scatter 
the spray particles wh~ch are mixed with air entering the 
device through aspiration openings so as to produce foam. 
The construction and interrelationship of the interrupter 
means and ~he aspiration openings is critical in such 
devices since they cooperate .in a unique manner to produce 
the foaming action. 

The preferred embodiments of the present 
invention provide a foamer nozzle which will optimize the 

foaming action by maximizing the amount of mixing of the 
spray particles with aspirated air in a uniform manner such 
that the spray foam will provide a commercially acceptable 
quality of foam throughout the surf ace area upon which the 
foam is sprayed. 

It is also desirable to provide a foamer nozzle 

that can be shut off when not in use and which can be 
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readily disposed in operative spraying position when so 
desired. The foamer nozzle should be durable and reliable 
in operation and of such construction that it can be 
economically manufactured. 

In the preferred embodiment of the invention an 
interrupter means of unique construction is associated with 
a nozzle cap of the type which is adapted to be rotated 

between on ~~~~~~~~~~~~~~~~~--~~~~~~~~~-
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and off positions. The interrupter means may be combined with the 

nozzle cap in a unitary arrangement, or the interrupter means may be 

formed. as a separate attachment whic..li is adapted to be supported on 

the nozzle cap by suitable support ·means. The support means 

includes a plurality of sup?.ort legs formed on the attac:llnent which 

cooperate "With a plurality of securing portions ·on the nozzle cap 

for securely supporting the attachment in pl.ace on t..~e nozzle cap. 

The disrupter l!leans includes a passage through which l.iquid 

flows, and· a plural.ity o:f ribs extend into the passage so ~'l,at 

l.iqu.id .passing t..."l.rough t..~~ l?assage impiri~es on the· rib~. The ;'-ihs 

define .with ·th~ ·passage. a :fi~st ·plura;i.·ity of op~nings, ·and tile "l:ihs .· .. . . 

are. spaqe,d fr~m one. ano.ther so. as to. define a second pl:u:ral,ity ·of 

openj,.ngs ~.-...-o···~h 
... "'~. ~":;J-.L 

·; ··h· . . .... h. :wi '--j; .:!..]) .. , ... £ e passage 
. . 

liquid can flow •. T"rie ·ribs a::-~ orierited 

in . a "Darticu1ar :nan."ler 
~ . . . anq. have a gen~rally· 

tea:;.-(irop cro~s-section wi~ the · .. r~ar _.edg~: . of the.- ribs -up*-n wh.i.Ch . th.e" 
. . . .. .... . .... . . .... : . . . ; . . ~-. ·. . . ~ . :" . . . . ': :... . . . •' . . . . . . 

s?ray pl::..u:ie i:iitia~ly ~::npinges· bei~g a suhstantia1.ly v .... shaped 

A:i a~:n:.lar wall. .is disposed. ou~«a==.ly of anc. 

do..,.'"::ls-::::-ea:::. of the C.o-:.ms-==eam end o.f the passage. In a ~c~ified for:;i 

c:: -::~e i:1ven-=:..on, a plurality of aC.d.itienal .::-ibs a=e dis.posed 

dot..~s~rea.::: of a fi·rst plurality of :::-ibs. ~he addi~!onal ribs . 
i!'lc:=ease -::.he ~~=!>ule::ce c::-eated by tbe first plu::t~l.ity cf ribs and 

gene~ate additio~al fo~ vol.UJD.e. 

one a:i.o-::he:::- -:.o C?t.::=.ize the foalll.ing action. 

:: :.!ls ,.,_.no-::.-;"!"'\,..,. -- -----·~ 

s·..:.::icient veloci.ty 
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collapsing into same. The resultant turbulence produces bubble 

formation greater than that produced by prior interrupters of round 

cross-section wh;ch reduce the flow velocity by impactinq the 

interrupters downstream face. Th.is action produces foam of 

commercially acceptable quality. The disrupter means can be 

manufactured in an economical. inanner by a conventional injection 

mo1ding process. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. J. is an elevation of a foamer nozzle of the invention 

mounted on a trigger operated pump sprayer; 

Fig. 2 is a view taken al.ong l.ine 2-2 of Fig. l. with the 

disrupter means attach:nent removed; 

Fig. 3 is an enlarged view partly in section and partly broken 

away showing certain details of the disrupter means; 

Fig. 4 is an enlarged bottom view of the disrupter means 

attachment; 

Fig. 5 is an enlarged top· view of the dis~upter means 

attachment; 

Fig. 6 is a section taken along line 6-6 of Fig. 4, showing a 

portion of an interconnected nozzle cap in phantom l.ines; this -

figure also shows a modified form of the invention; 

Fig. 7 is an en1arged cross-section taken· along line 7-7 of 

Fig. 5; 

Fig. a is a view taken along line a-a of Fig. 6 of the modified 
• 

form of the invention; and 

Fig. 9 is a view of" a modified form of the invention wherein 

the nozzle cap and disrupter means are of unitary construction. 
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DESCRIPTION o: THE PREFERRED EMBODIMENT 

Referring now to the drawings wherein like reference charac~ers 

designate corresp~nding parts throughout the several views, there is 

shown in Fig. l a puia.p body 10 having a pump cylinder 12 containing 

a reciprocable pump piston (not shown) which is manually 

reciprocated by a. trigger actuator 14 hingedly mounted on the pUlllp 

body. A conventional threaded coupl.inq 16 is provided for 

detachably connecting the pwnp body to a container containing 

foamable liquid. The usual dip tube 18 extends downwardly into the 

liquid so that the liquid may be drawn f~om the container when ~he 

trigger is -manually operated.· 

A £oci.ni.er .. nozzl~ is indicated qenerally· by reference numeral 20 

in Fig. l., · the .fpamer ·nozzle inciud.irig a nozzl°e cap 22 and 

C.isrrip~er :in~ans 24 i~· ~he form of a separate attachment which is 

suppQrt.ed. on :the. nozzle cap. Whil.e the foamer nozzl.¢. is .shown in 

:?i.g. l. as. being ·£ormed as two separatk eiements 22· and.·24, it should 

:,e -:.:....-iderstood that the nozzle cap and interr..ipter means may be 

co~ined in a unitary foaJner noz·zl.e 26 as show:i in Fig. 9. The only 

C.i:!:ference in the foamer nozzle 26 is tha"t the disrupter means is 

no~ fo=med separately from the nozzl.e cap, c;.nd accordinql.y, it is 

not necessary to provide the interenqaqinq suppo:::t means provided on 

the nozzle cap and disrupter means of the foamer nozzle 20 as 

hereinafter desc=ibed. 

The nozzle cap 22 is of suhstantially the same construction as 

the nozzle cap nwnbered 17 in U. s. Patent No. 4,706,888, the 

cisclosu~e o! which is incorporated herein by reference. Nozzle cap 

22 of the p::-esent invention is adapted to cooperate with a plug 

ele!:len-:. (no-:: shown) sim.ilar to the plug numbered 16 in the 
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aforementioned patent, the difference in construction of the plug 

element of the present invention being that the plug element is only 

provided with tangential channels, whereas in the aforementioned 

patent al.ternating radial and tangential channels are provided. In 

the present invention, the nozzle cap need only be rotated between 

on and off positions, or in other words rotated so that the internal 

grooves thereof corresponding to the grooves nUJD.bered 3 2 in the 

aforementioned patent are either aligned or misaligned with the 

channel.s in the plug element. However, these details o~ 

c;:mstruction £~rm no part 0£ the invention claimed herein. 

Referring now to Figs. 2-s, no~zl.e cap 22 has _an· end wal.l .30 

having a discharge orifice 32 formed. in the ce~te~ thereof. The 

disrupter means atta:~ent 24 com.prises a one-piece injected. molded 

el~ent formed of polypropylene. The disr\ipter means includes ·a 

peripheral skirt portion 34 · formed a~ound· ,ail .. four · .. sides thereo·f, . . . . . .· . 

this ski.rt :portion having cutout portions 3.6 wh.;tch define fot::r 

aspiration openings disposed at spaced peripheral. portions of tbe 

foamer nozzle when the disrupter means is supported on the nozzle 

cap with the edge of the skirt in contact with wal.l, 30. ·.of the nozzle 

ca~ as shown in Pigs. i and J. 

Four legs 40 are for:ned at the four inner corners of the ski~ 

as seen in Fig. 4, each of these l.egs having a notch ~2 for:ned on 

the inwardly facing surface thereof as seen in Fig. -6. It should be 

noted at this point that Fig. 6 also illustrates an additional 

cylindrical member 100 whic.:i is not a componen:: of !:he st:::uc-=:u::::-e 

shown in Figs. l-5. Me:nl::>e= - 100 in co:n.bina~ion wit..'l ~he co:::pcnen::s 

shown in Figs. 1-5 co:nprises a ::::iodified for:.;. ·of the . .... . inven ... ion, a!'!c. 

member 100 has been shown in ?ig. 6 for the purppse of avoiding ~he 
"";: 
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necessity of providing a first view of the components of Figs. 

1-5 and a second view identical to the first view with member 100 

mounted in place. Referring to Fig. 2, nozzle cap 22 is provided 

with four similar open areas 44 for receiving the four legs 40 

snugly therein. As seen in Fig. 6 , nozzle cap 22 is provided 

with a flexible projection 46 forming a securing portion in each 

of the op~n ~reas 44 which is adapted to snap into the notch 42 

in an as~ociated leg 40 when the attachment is pushed into 

operative position to thereby securely support the attachment on 

the nozzle cap. 

The disrupter means attachment includes a central portion 50 

·, having an outer surface 52 and an inner surface 54. Outer 
. 

surface 52 joins with a frustoconical surface 56-which joins with 

an annular surface 58 which joins w~th the inner surface 60 of 

the skirt 40. Inner surface 54 is cylindrical and has a 

longitudinal axis which is concentric with the orifice 32. 

Surface 54 defines a p~ssage through which liquid flow~, the 

passage having an upstream end 62 and a downstr.eam end 64 

relative to the flow of the spray plume which passes through the 

passage. An annular surface 66 extends radially outwardly from 

the downstream end of the passage and joins with the inner 
.. 

surface 68 of an annular wall 70 having an outer surface 72. The 

annular"·wall is therefore disposed outwardly of and downstream of 

the downstream end of the passage. 

Four similar ribs 80 define opposing pairs of individual 

looped ribs which lie in a common plane substantially parallel 
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with wall 30 having the orifice therein and substantially 

perpendicular to the axis of the passage defined by surface 54. 

The opposite ends of the ribs are formed integral with inner 

surface 54, and as seen in Figs. 4 and 5, each rib is of 

generally arched configuration including a tip 80' and a pair of 

spaced legs 8-" defining with surface 54 an opening 82, there 

being four of such openings defined by the four ribs. The ribs 

are spaced from one an~ther to define further openings or open 

spaces 84 therebetween, such that an open space is defined 

adjacent the axis of the passage through which the liquid flows. 

All of s;Paces 84 cooperate to generally define a cross f ormee as 

seen most clearly in Fig. s. 
·T.he tips 80'· of the ribs lie tangent to a circle of 

predetermined diameter coax~al with the discharge orifice; and 

the ends of the legs where they join surface 54 lie in a circle 

which is coaxial with said aforementioned circle and having a 

diameter which is greater than said .. predetermined diameter. Ribs 

80 have a teardrop shaped cross-section as seen in Fig.·7 with 

the front edge 90 of each rib being rounded and the rear edge 92 

of each rib being tapered so that the rear edge is substantially 

V-shaped. The ribs are disposed near to but spaced from the 

upstream end 62 of the passage and remote from the downstream end 

64. It is noted that the distance of the ribs from the ~:. 

downstream.end is much greater than the distance from the 

upstream end. 
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Referring to Figs. 6 and 8, a modified form of the invention 

is illustrated wherein additional disrupter means is provided. A 

generally cylindrical member 100 is press-fitted within annular 

wall 70 to securely mount it in the position shown. Member 100 

has a cylindrical inner surface 102 which is aligned with surface 

54 to provide a passage through which foamable liquid flows, the 

downstream end of the passage in this modified version being 

identified. by reference numeral 104 ~ Four similar ribs 106 are 

identical in construction with ribs 80 previously described and 

have the opposite ends thereof fo:cmed integral with surface 102. 

Ribs 106 lie in a common plane which is substantially parallel 

with the.plane within which ribs 80 lie. The relationship of 

ribs 106 to one another·and the ~ssociated surface 102 are the 
.. 

same as those of.ribs 80 to one another and the associate surface 

54. Rib ·106, of course~ have the same teardrop shaped cross-

section as ribs 80 which is shown in Fig. 7. The ribs 106 are 

angularly offset about ~he longitudinal axis of the passage 

through which the foamable liquid flows with respect to'the ribs 

80. The angular offset is preferably about 45 degrees as seen in 

Fig. 8. 

The invention has been described with reference to a 

preferred embodiment. Obviously, various _modifications, 

alterations an other embodiments will occur to others upon 

reading and understanding this specification. It is ~y intention 

to include all such modifications, alterations and alternate 
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embodiments insofar as they come within the scope of the appended 

claims or the equivale~t thereof. 
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CLAIMS: 

1. A foamer nozzle for a trigger operated pump sprayer 

comprising, a wall containing a discharge orifice, a foam 

generating means extencing outwardly of said wall and including 

disrupter means for dis:::-upting spray of foamable liquid 

discharged from said orifice as a generally conical spray plume, 

said foam generating means having air aspiration openings in 

~ommunication with said disrupter means, said disrupter means 

ly1~g .i.n the path of the spray plume, said disrupter means 

.comprising opposing pairs of individual looped ribs lying in a 

co~on plane substantially parallel to-and spaced from said -wal"l 

cont.aining saici discharge orifice, each of said ribs having- a t;ip 

and a pair of spaced legs defining an opening between said.J.egs_,· 

each. of said ribs being spaced apart. and separat:e. frPID: .-an.· 

adjacent rib to defi.n.e further ope_nings. between adjacent ribs, 

and each of said =ibs presenting rear edges against which the 

spray plume impinges to disrupt and ~eflect spray particles .mixed 

with air entering the aspiration openings to generate foam •. 

2. A foamer nozzle as defined in claim l, where~n said 

tips lie tangent to a circle of predetermined diameter co~xial 

with said discha=ge orifice, and ends of said legs lying in a 

circle coaxial ~ith said first mention~d circle and havfn~ a 

diameter which is g=eater than said predet~rmined diameter. 

3. _Z>.. foamer nozzle as defined in claim 1, wherein said 

ribs have a tearc.rop shaped cross-section w1th said rear edges 

thereof being substantially V-shaped. 
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4. A foamer nozzle as defined in claim l wherein 

said disrupter means comprises a separate attachment, said 

foamer nozzle including a nozzle cap, and support means for 

supporting said attachment on said nozzle cap. 

s. A foamer nozzle as defined in claim 4 wherein 

said support means·includes a plurality of support legs 

formed on said attachment, said nozzle cap having a 

plurality of spaced securing portions for engaging said 

support·legs. 

6. A foamer nozzle as defined in claim l including 

additional-disrupter means, said additional disrupter means 

comprising opposing pairs of individual looped additional 

ribs lying. in a common plane substantially parallel with 

said first-mentioned common plane and downstream thereof 

relative to the flow of foamable liquid through the nozzle, 

)' each of the additional ribs having a tip and a pair of 

spaced·legs defining an opening therebetween, said 

additional ribs being spaced apart to define further 

openings therebetween, said additional ribs presenting rear 

edges against which the foamable liquid impinges ·-to 

increase turbulence and generate additional foam volume. 

7. A foamer nozzle for a trigger operated pump 

sprayer comprising, means defining a discharge orifice, 

foam generating means extending outwardly of said orifice 

and including disrupter means for disrupting a spray of 

foamable liquid discharged from said orifice as a generally 

conical spray plume, said foam generating means having air 

aspiration means providing communication between-ambient 

air and saifu:disrupter means, said disrupter means being 

disposed in the path of the spray plume so that the spray 

plume impinges upon the disrupter means a~ it passes 

therethrough to disrupt and deflect spray particles mixed 

with air passing through said aspiration means to generate 

.. ,. 
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foam, said disrupter means comprising an inner surf ace 
defining a passage through which liquid flows, said passage 
having a longitudinal axis, a plurality of ribs disposed 
within said passage and spaced from one another, said ribs 
being of gene~ally arched configuration each of which 
defines with said inner surface an opening, and each said 
ribs being separate and spaced from one another ·so as to 
define an open space adjacent the longitudinal axis of said 
passage. 

8. A foamer nozzle as defined in claim 7 wherein 
said air aspiration means includes a plurality of openings 
disposed at spaced peripheral portions of said nozzle. 

9. A foamer nozzle as defined in claim 7 wherein 
said ribs are spaced from one another so as to define 
between adjacent ribs additional open spaces which are in 
communication with said first-mentioned open space. 

10. A foamer nozzle as defined in claim 7 wherein 
said ribs are disposed generally in a plane extending 
perpendicular to said axis. 

11. A foamer nozzle as defined in claim 7 wherein 
said passage has an upstream end and a downstream end 
relative to the spray plume passing therethrough, said ribs 
being disposed near to but spaced from said upstream end 
and disposed remote from said downstream end. 

12. A foamer nozzle as defined in claim 7 wherein 
said passage has an upstream end and.a downstream end 

relative to the spray plume passing· therethrough, said 
nozzle including .an annu~ar wall formed thereon outwardly 
of and downstream of the downstream end of said passage. 
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13. A foamer nozzle as defined in claim 7 including 

·additional disrupter means comprising a plurality of 

additional ribs disposed with~n said passage downstream of 

said first-mentioned plurality of ribs relative to the flow 

of foamable liquid through the nozzle, said additional ribs 

being spaced from one another and being of generally arched 

configuration each of which defines with said inner surface 

an opening, said additional ribs being spaced from one 

another so as to aefine an open space adjacent the axis of 

said passage. 

14. A foamer nozzle as defined in claim 13 wherein 

said first~mentioned ribs are disposed generally in a plane 

extending perpendicular to said axis, said additional ribs 

being disposed generally in a plane parallel to said first­

mentioned plane. 

15. A foamer nozzle as defin~d in claim 13 wherein 

said pFl,s·sage has. an upstream end -and a downstre.am e~d 

relative to the flow of foamable liquid therethrough,. said 

first-mentioned ribs being disposed.near to but spaced from 

said upstream end and disposed remote from said downstream 

end, said additional ribs being disposed near to but spaced 

from said downstream end and being disposed remote from· 

said upstream end. 

16. A-foamer nozzle for a trigger operated pump 

sprayer comprising, means defining a discharge orifice; 

foam generating means extending outwardly of said orifice 

and including disrupter means for disrupting a spray of 

foamable liquid discharged-from said orifice as a generally 

conical spray plume, said foam generating means having air 

aspiration means providing communication between ambient 

air and said disrupter means, said disrupter means being 

disposed in the path of the spray plume so that the spray 

plume impinges upon the disrupter means as it pas~es 

.. · 
\,. 

.. -:.~ 
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therethrough to disrupt and deflect spray particles mix~d 

with air passing through said aspiration means to generate 

foam, said disrupter means having an inner cylindrical 

surface defining a passage through which liquid flows, a 

plurality ~f ribs, each of said ribs havi~g two ends and a 

central apex and having the ends thereof formed integral 

with said inner surface to define with said surface an 

opening, the central apex of each of said ribs extending 

into said passage and being spaced and separate and from 

one another to define further op~nings therebetween. 

17. A foamer nozzle as defined in claims 9 and 16 

wherein said open spaces and -said further openings 

cooperate to generally define the configuration of a cross 

formee. 

18. A foamer nozzle as defined in claim 16 wherein 

said means defining a discharge orifice is disposed in a 

first plane, said ribs being disposed in ·a plane 

substantially parallel with said first plane.· 

19. A foamer nozzle as defined in claim 16 wherein 

said passage has an upstream end and a downstream end 

relative to the spray plume passing therethrough, said ribs 

Qeing disposed. a distance from said downstream end which is 

much greater thaq the distance from said .. upstream .end, said 

nozz~e including an annular ·wa.li .. disposed outwardly of and 

downstream of the downstream end of ·said passage. 

20. A foamer nozzle as defined in claims 7 and 16 

wherein said .d~srupter means comprises a separate 

a~tacbment, said foamer nozzle including a nozzle cap, and 

support means for supporting said attachment on said 

nozzle cap, said support means including a plurality of 

support legs formed on said attachment, said nozzle cap 

having a plurality of spaced securing portions for engaging 

said support legs. 
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21. A foamer nozzle as defined in claim 16 including 

additional disrupter means comprising an additional inner 

cylindr~cal surface aligned with said first-mentioned 

cylindrical surface and defining an additional passage 

aligned with ~aid first-mentioned passage, a plurality of 

additional ribs each of which having two ends an~ a central 

apex and has the ends· thereof formed integral with said 

additional inne= surface to define therewith an opening, 

said additional ribs extending into said additional passage 

and being spaced from one another to define further 

openings therebetween. 

2~- A foamer nozzle as defined in claims 6,13 and 21 

wherein said additional ribs of said additional disrupter 

means are angularly off set relative to the ribs of said 

first-mentioned disrupter means. 

23. A foamer nozzle as defined in claim 29 wherein 

said means defining·a discharge orifice is di"sposed in a 

first plane, said first-mentioned ribs being disposed in a 

plane substan~ially parallel with said first plane, said 

additional ri~s ~eing disposed in a plane substantially 

parallel with said first plane and being disposed 

downstream of said first-mentioned ribs relative to the 

flow of foama=,le liquid through said nozzle. 

24. A foamer nozzle as defined in claims 13 and 21 

wherein said nozzle has an upstream end and a downstream 

end relative to ~he flow of foamable liquid through the 

nozzle, said nozzle including·~n annular wall formed 

thereon outwardly of and down~tream of the downstream end 

of said passag_e, and a generally .. cylindrical member 

supported by sai~ annular wall, said cylindrical member 

having a passage therethrough al;gned with said first­

mentioned passage, said addition~i ribs being disposed 
-~~ 

within the passage through saic cylindrical membe~. 
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25. A foamer nozzle as defined in claims 7,13,16 and 

21 wherein each of said ribs has a generally tear-drop 

shaped cross-section including a tapered edge comprising 

the portion of each rib upon which the foamable liquid 

initially impinges. 


