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 trigger is manually
manipulated to spray foam onto a surface. :

Many prior art devices have been designed for
this purpose and usually include an orifice frém 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 pérticles which are mixed with air entering the
device through aspiration openings so as to produce foam.
The construction and interrelationship of the interrupter
means and +the 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 cohmercially acceptable
quality of foam throughout the surface 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



readily disposed in operative spraying position when so
desired. The foamer nozzle shodld 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 arrangemént . or the interrupter means may be
formed as a sep.ar;at_;.e attachment which is adapted to be supported on
the nozzle cap by suitable support means. The support means
i_n'clude.s a plurality of support legs formed on the attachment whiéh.
coopea':'a.te with a plurality of securing portions on the nozzle cap
for securely silpporting the attachment in place on the nozzle: cap._.
Ti;e disrupter mean inclﬁ_des a passage throggh which lLiquid
flows, and- a plurality of ribs extend into the passage so 't_;hat_l
'id nass:.ng thrcugh -‘-xe 'oassage. J.mnlnges on the rlbs. The r*.bs
uef:_ne w:m.h tue passage a ,..J.rst nluraln...y of open:.ngs, and the rlns'_

are soa.,ed f?‘om one .ancth e* so as to ae ine a second pl al:.ty of'

oper .i-ags ;n_roug-h which ls_c'u::.d can fl‘.ow.. ".‘-.‘he ribs are. orlent.ed_'
withir_x ~the nassage _.n 2 nar"lcular :xanner a.nd have a genera

_te_a; roo c“oss-sec J.on «’luh the rea.r eage o:. «_he *‘lbs un-n wlu.ch une-

n
u B
,.‘ -.-,
'U

pray lune initia,ly impin’ges"'_ being a substant } V-shaped
Tapered edge. An annular wall is disposed outwarily of and
downstrean of the downstream end of the passace. In a ::.c:ii ied for

cZ the invention, a plurality of additicnal ribs are disposed
downstreaz of a Zfirst plurality of ribs. The addizional ribs

increase thé turbulence created by the first plurality cf ribs and
generate additional foam volume.
The above Zgatures of the disruptér means intercceserate wich

one another to cptimize the foaming action. The £oaxable licuid

sprav drepleis flow across the “a:'.::fo*.l“ oxr teaxr drcp shape of the

Tibs creating 2 low tressure zone downstrean of The disrupter ribs.
The dr-oplets nave suificient velocity to bresak awayr Sfrom the
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collapsing into éame. The resultant turbulence produces bubble
formation greater than that pro&uced by prior interrupters of round
cross—section which reduce the flow velocity by impacting the
interrupters downstream face. This action produces foam of
conmmercially acceptable quality. The disrupter méans can be
manufactured in an economical manner by a conventional injection
molaing process. '
BRIEF DESCRIPTION OF THE DRAWINGS -

Fig. 1 is an elevation of a foamer nozzle of the invention
mounted on a trigger operated pump sprayer;

Fig. 2 is a view taken along line 2-2 of Fig. 1 with the
disrupter means attachment 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 eﬁlarqed bottom view of the disrupter means
attachment; "

Fig. 5 is' an enlarged top view of the disrupter 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 lines; this
figure also shows a modified form of the invention;

Figz 7 is an enlarged cross-section taken along ine 7-7 of
Fig. 5;

Fig. 8 is a view taken along line 8-8 of Fig. 6 of the modified
form of the invenéion; 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 OF THE PREFERP;ED EMBODIMENT

Referring now to the drawings wherein like reference_' characters
designate corresponding parts throughout the several views, there is
shown in Fig. 1 a pump body 10 having a pump cylinder 12 containing
a reciprocable pump piston (not shown) which is manually
reciprocated by a tz_:igger actuator 14 hingedly mounted ‘on ;l';he pump
bedy. A conventional threaded . coupli'ng- 16 is érovided for
detachably connecting the punmp body to a container containing
foamable ligquid. The usual dip tube 18 extends downwardly into the
liquid so that the liquid may be drawn from the cohtainer when the
-triggér is manually operated. | |

A foamer nozzle :Ls indicated qener:a.1 1y by reference numeral 20
in 'Fig. 1,.the foamer nozzle :anlud:.ng a nozzle_ cap 22 ané
&isrub er means 24 J.n the form of a senarate a tachment whlch is

sSuUDPO \.ed on the nozzle cap. Wh:.le the foame*' nozzle is shown in

Od

ig. ."l' as be:Lng formed as two separate elemem_s 22 and 24 1t shcu-le

b

e '.:nders tood '.hat the nozzle cap and lneerr.lnter means may Dbe

combined in a unitary foamer nozzle 26 as shown in Fig'.- 9. The only

éifference in the foamer nozzle 26 is that the disrupter means is

o]

0C formed separat,ely from the nozzle cap, &nd accordingly, it is
not ne_cessary to provide the interengaging support means provided on
'tzie nozzle oap and disrﬁpte_r means of the foamer nozzle 20 as
nereinafter described. -

'I‘he nozzle cap 22 is of substantially the same construction as
the nozzle cap .numbered 17 in U. S. Patent No. 4,706,888, the
c¢isclosure of which is incorporated herein by raference. Nozzle cap
22 of the present inven‘;:ion is adapted to cooperate with a plug

element (not shown) similaxr to the plug numbered 16 in <th

o
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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 alternating 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 groo#es numbered Bé in the
aforementioned patent are either aligned or misaligned with <the
channels in the plug element. However, ‘these details of
construction form no part of the invention claimed hefein.
Referring now to Figs. 2-5, nozzle cap 22 has an end wall 30
having a discharge or:.f:.ce 32 formed in the center thereof . '-,I’he
dlsrunte* means at achment 24 comprlses a one-nlece 1n3ected molaed
element formed of polyp*opylene. The dlsruoter means lncludes;a
per’pheral skirt port;on 34 formed around all four 51ees ehereo
*hls- skirt portion 'having cutout portlons 36 which define four
aspiration cpenings disposed at spaced peripheral po-e_ons of the
foamer nozzle.when the disrupter means is supported on the'nozzle
cap with the edge of the_skirt in contact.wj;h wall 30 of the.nozzle

cap as shown in Figs. 1 and 3. .

.
..

Four legs 40 are formed at the four inner corners of the skir:
as seen in Fig. 4, each of these legs having a notch 42 formed on

the inwardly Fac-“g surface thereof as seen in Fig. "6 It should e

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

cylindrical member 100 which is not a component of the struciure

shown in Figs. 1-5. Member-100 in combination with the cozpcnents

shown in Figs. 1-5 comprises a modified form of the

aventlon, nd

158

member 100 has been shown in Fig. & for the purpdse of avoiding the

£
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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 membex 100
mounted in place. Referring to Fig. 2, nozzle cap 22 is provided
with four similar open areas 44 for receiving the four 1egé 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 open areas 44 which is adapted to snap into the notch 42
in an associated 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 joiﬁs with a frustoconical surface 56 which joins with
an annular surface 58 which joins with the inner surface 60 of
the skirt 40. Inner sﬁrface 54 is cylindrical and has a
longitudinal axis which is concentric ﬁith the orifice 32.
Suxrface 54 defines a passage through which'liquid flows, the
passage having an upstream end 62 and a downstream 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,
annularwall 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 barallel



- 8 -

with wall 30 having the orifice therein and substantially
perpendicular to the axis of-the passage defined by surxface 54.
The opposite ends of the ribs are formed integral with innex
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
aré spaced from one another to define fuxther épenings or open
spaces 84 fherebetween, such that an open space is defined
adjacent the axis of the passage through which the liquid flows.

All of spacés 84 cooperate to generally define a cross formée as

seen most clearly in Fig. S.

‘The tips 80’ - of the ribs lie tangent to a circlé of
predetermined diameter coaxial with the discharge orifice; and
the ends of the legs where they join suxrface 54 lie in a circle
whiqh 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 és seen in Fig.-7 wi£h
the front edge 90 of each rib being rounded and tﬁe rear edge 92
of each rib being tapered so that the rear edge is substantiaily
V-shaped. The ribs are disposed near to but spaced from the
upstrean end 62 of the passage and remote from the dowpstream.end
64. It is noted that the distance of the ribs from the =

purwY

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 ligquid flows, the
downstream end of the passage iﬁ this mo&ified version being
identified,by reference numeral 104. Four similar ribs 106 are
identical in construction with ribs 80 previocusly described and
have the opposite ends thereof formed integral with surfaée 102.
Ribs 106 lie in a common plane which is substaﬁtially parallel
with the plane within which ribs 80 lie. The relationship of
ribs 106 to one another and the associated surface 102 are the
saﬁe as those of.ribé 80 to one another and the associate surface
54. Rib ‘106, of course, have the same teardrop shaped cross-
section as xribs 80 which is shown in Fig. 7. The xribs 166 are
angularly offset about the longitudinal axis of the passage
through which the foamable liquid flows with respect to the ribs
80. The angulaxr offsét is preferablf about 45 degrees as seen in
Pig. 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 ;his specification. It is my intention

to include all such modifications, alterations and alternate



f—y
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embodiments insofar as they come within the scope of the appended

claims or the equivalent thereof.
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CLAINMS:

1. A foamexr nozzle for a trigger operated pump sprayexr
comprising, a wall containing a discharge orifice, a foam
generating means extencding outwardly of said wall and including
disrupter means for disrupting spray of foamable ligquid
discharged from said orifice as a generally coniéal spray plume,

said foam generating means having air aspiration openings in

communication with said disrupter means, said disrupter means

lying in the path of the spray plume, said disrupter means
.c0mpfising opposing pairs of individual looped ribs lying in a ' .-
éom@én plane substantially parallel to- and spaced fram-saié-wallu-
dOnﬁainihg said discharge orifice, each 6f said ribs.haviﬂg-é-ﬁip
and a pair of spaced legs definiﬁg an opening between Said_legs;ﬁ
é@ch'df'said ribé being Spaced apartFand'separa:é'frgm;én*:'
adjacent rib to define Ifurther opepings'beﬁween adjacenﬁ'fibs,
and each of said ribs presenting rear edges against which the
spray plume impinges to disrupt and deflect spray particles mixed
with air entering the aspiration openings to generate foam.

2; A foamer nozzle as defined in claim 1, ﬁhere;n said
tips lie tangent to a circle of predetermined diametei coaxial
with said disché:ge orifice, and ends of said legs lying in a
circlg coaxial with saié first mentionéa.circle and having a
di;meter which is greater than said predetermined diameter.

3. A foamer nozzle as defined in claim 1, wherein said
ribs have a tearcrop shaped cross-section with said rear edges

hereof being substantially V-shaped.

ot
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4. A foamer nozzle as defined in claim 1l 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 1 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 apért to define further
openings therebetween, said addiﬁional 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 operéted 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:sdisrupter 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 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 surface
defining a passage through which liquid flows, said passage
having a longitudinal axis, a plurality 9f ribs disposed
within said passage and spaced from one another, said ribs
being of generally 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 nozzlile 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 annular 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 within 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 define an open space adjacent the axis of
said passage.

l4. A foamer nozzle as defined in claim 13 wherein

said first—mentioned ribs are disposed generally in a plaﬂé

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 defined in claim 13 wherein
said passage has. an upstream end -and a downstreaﬁ end
relative to the flow of féamable liquid therethrough, said_
first-mentioned ribs being disposed.near to but spaced from
said upstream end and dispésed 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.

lé6. 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 orif{ce 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 passes
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therethrough to disrupt and deflect spray particlés mixed
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 of ribs, each of said ribs having 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 openings therebetween.

17. A foamer nozzle as defined in claims ¢ and 16
wherein said open spaces and said further openings

cooperate to generally define the configuration of a cross
formee.

i8. 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
being disposed a distance from said downstream end which is
much gfeater than the distance f£rom said upstream end, said
nozzle including an annﬁlér wéiindisposed outwardly of and
downstream of the downstredam end of ‘said passage.

20. A foamer nozzle as defined in claims 7 and 16
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, 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. . ST '
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21. A foamer nozzle as defined in claim 16 including
additional disrupter means comprising an additional inner
cylindrical suriace aligned with said first-mentioned
cylindrical suriace and defining an additional passage
aligned with said first-mentioned passage, a plurality of
additional ribs esach of which having two ends and a central
apex and has the ends thereof formed integral with said
additional inner 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.

22. A foamer nozzle as defined-in claims 6,13 and 21
wherein said additional ribs of said additional disrupter
means are angularly offset 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 disposed in a
first plane, said first-mentioned ribs being disposed in a
plane substantielly parallel with said first plane, said
additional ribds being disposed in a plane substantially
parallel with szid first plane and being disposed
downstream of said first-mentioned ribs relative to the
#1ow of foamadle 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 the flow of foamable liquid through the
nozzle, said nozzle including an annular wall formed
thereon outwardiv of and downStream of the downstream end
of said passace, and a generally cylindrical member
supported by sziif annular wall, said cylindrical membef
having a passage therethrough zligned with said first-
mentioned passage, said additioné}'ribs being disposed

within the passage through saicé cylindrical member.
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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.



