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As will be described in greater detail hereinafter, the only
movament required of the nozzle assembly of the present invention
is rotation of a cap of the noizla assembly between a stop
position, a spray position and a foam position, No parts have
to be lifted or moved outwardly from another part. As a result,
the nozzle assembly of the present inventien is easy to use,
provides three positions, and comprises a wminimum number of
injection molded plastic parts which ninimize the cast af the
nozzle agsanmbly.

CLAIM

1. A nezzls susembly for mounting to a trigger sprayeyr
having a body with a front portion and a passage therein and a
trigger mounted thereto, smald nozzle assembly comprising: a
cap, a bushing for mounting to a front portion of a hody of a
trigger sprayer in communication with a passage in the trigger
sprayer; sald bushing having first pasgsage means for
communicating the passage in the body with sald cap and said
cap having second passage meang for communicating with sald
first passage means in sald bushing, sald cap baing moeunted to
and on sald bushing and being rotatable on sald bushing batwean

el
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three positions, they being a stop position where the first
passage means does not communicate with the second passage
means, a spray position where said first passage means is in

‘communication with said second passage means and a foam

generating position where said first passage means is in
communication with said second passage means, said respective

 first and second passage means of said bushing and said cap

being arranged to communicate with each other in the rotated
spray position and in the rotated foam generating position of
the nozzle assembly, and foam generating means ineluding-
wmovable—meana~movably mounted within said cap and arranged to
be moved into communication with said second passage means when
said cap has been rotated to saild foam generating pesition for
generating foam on actuation of a trigger of the trigger
sprayer to which the nozzle assembly is mounted,
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(54) Tiler NO2ZLE ASSEMBLY

(87) Abstonet

The nozzle nssembly comptises a aagy (26) and o bushing (28) for mouriting to the front of the body (12) of a teigger sprayee |

(10J In communieation with a passage I the triggee sprayer (10). The cap (26) Is mounted to sald bushlﬂ% (28) and 15 rotatable on
the bushing (28) betwéer theee positions, they being a stop g%slu‘on, a spray position and a foam position, The nozzle has Mest
- passage meang and the cap (26) has second passage meang. The respective st and second pasdage means are arranged (o coms
munlcate with ¢ach other In the rotated spray position and In the rotated foam positlon of the cap. The ¢ap (265 Is provided with
foam gederatlng means (693 within the cap and In communi¢ation with the respective passage means when the cap (26) Is rotated

to a feam positian for generating foant on actuation of a trigger (16) of the teigger sprayer (10) to which the nozzle assembly Is |

- mounted.
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NOZZLE ASSEMBLY
; BACKGROUND OF THE INVENTION
T Field of the Invention
5 The present invention relates to a three position nozzle
‘ assembly for mounting to the front end of the body of a trigger
sprayer and in communication with a passageway in the trigger
sprayer. More specifically, the present invention relates to a
nozzle assembly which has a rotatable cap mounted on a bushing
10 connected to the body of the trigger sprayer which cap is
ﬂ rotatable between three positions, a stop position, a spray
-% position and a foam position and wherein the cap has a foam
generating chamber which is utilized when the cap is rotated to
‘ the foam position and an element in the cap which is also moved
! 15 into a foam generating position when the cap is rotated so that
| foam is generated and dispensed from the nozzle assembly instead
of a spray.
Description of the Prior Art
i Heretofore various foam generating nozzle assemblies have
20 been proposed.
Some examples of these previously proposed foam generating
nozzle assemblies are disclosed in the following patents:

4,350,298 Tada
25 4,463,905 Stoesser et al

In the Tada U.S. Patent No. 4,350,298, a c¢ap of a nozzle
assembly is moved outwardly to establish a foam position of the
assembly from an off position. The nozzla assembly disclosed in
this patent only has two positions, namely a foam position or an

30 off position and does not have a spray position. In one
! embodiment, the cap 1s rotated about a threaded membar to move
' the cap outwardly freom the off position of thae nozzle assenmbly.
The Stoasser et al U.8. Patent No« 4,463,905 disclogesn a

N nozzle assembly including a screen mounted on a hinged panel at
35 the front of a triggeér sprayer. The hinged panel can be moved
upwardly to place the asgembly In a apray pesition and can be

movaed downwardly to place tha nozzle assembly in a foam position.

Qo e R
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In the Maas copending application Serial No. 158,329, there
is disclosed a foam generating assembly which has an outer piece
and an inner piece with the outer piece removably or releasably
fixed to the inner piece. When the outer piece is connected to

5 the inner piece the nozzle assembly can be rotated between a foam
position and an off position. When the outer piece is removed
from the inner piece, if they are not fixed together such as by
spin welding, the inner piece can be rotated between an off
position and a spray position. A parent application issued to

10 U.S. Patent No. 4,730,775.

In the foam positien of the Maas nozzle assembly an air
passageway opens at the front end of the nozzle assembly beneath
a foam dispensing chamber of the nozzle assembly and extends
rearwardly into the nozzle assembly to a chamber at the entrance

15 to a foam generating chamber whereby air enters into the foan
generating chamber with liquid being ejected from an orifice for
mixing of the liquid with air in the foam generating chamber to
form foam. At the same time, foam dripping from the foan
dispensing chamber is sucked into the air passageway back to the

20 entrance to the foam generating chamber. This air passageway
concept is carried forward in this continuation-in-part
application. In other respects, the structure of the nozzle
asgembly disclosed herein 1s significantly different from the
prior Maas nozzle assembly.

25 As will be described in greater detall hereinafter, the only
movement required of the nozzle assembly of the present invention
g rotation of a cap of the nozZzle assembly between a stop
position, a spray position and a foam position, No parts have
to be lifted or moved ocutwardly from another part, As a result,

3o the nozzle assembly of the present Invention is easy to use,
provides threa positions, and comprises a minimum number of
injection molded plastic parts which minimize the cost of the
nozzle assembly.

AR
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SUMMARY OF THE INVENTION

A nozzle assembly for mounting to a tiigger sprayer
having a body with a front portion and a passat': therein and
a trigger mounted thereto, said nozzle assembly comprising:

a cap, a bushing for mounting to a front portion of
a body of a trigger sprayer in communication with g passage in
the trigger sprayer;

said bushing having first passage means for
communicating the passage in the body with said cap and said
cap having second passage means for commupnicating with said
first passage means in sadid bushing, being mounted to and on
sald bushing and being rotatable on said bushing between three
positions, they beillig a stop position where the first passage
means does not communicate with the gecond passage means, a
spray position where gald filrst passage means 18 dn
communication with sald second passage means and a foam
generating position where said £irst passage means ig in
communication with gsaid second passage means, sald respective
first and second passage means of sald bushing and said cap
being arranged to communicate with each other in the rotated
spray position and in the rotated foam generating position of
the nozzle assembly, and foam generating means mounted within
said cap and arranged to be moved into communication with said
gecond passage means when sald cap has been rotated to gald
foam generating position for generating foam on actugtion of
a tridgger of the tripper sprayer to which the nozule agaembly
1s mounted,
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a trigger sprayer having
mounted thereon the nozzle assembly of the present invention.

Fig. 2A is an exploded perspective view of the nozzle
assembly of the present invention which is mounted to the front
end of the trigger sprayer shown in Fig. 1.

Fig. 2B is a perspective view of the nozzle shuttle viewing
same from the back side thereof.

Fig, 3 is a perspective view of the nozzle assembly detached
from the trigger sprayer shown in Fig. 1 with portions broken
away to show the position of parts of the nozzle assembly within
a nozzle cap of the assembly.

Fig, 4 is a perspective view with portions broken away of
the nozzle cap viewing same from the back side thereof,

Flg. 5 is a front plan view of the nozzle assembly shown in
Fig. 3 with the nozzle cap and a nozzle shuttle in one position
of the nozzle assembly.

Fig. 6 is a longitudinal c¢ross-~sectional view of the nozzle
assembly shown in Fig. & and is taken along line 6-6 of Fig. §.

Fig, 7 is a sectional view taken along line 7~7 of Fig, 6
and shows the allgnment of certain passagus in the nozzle cap and
in & nozzle bushing of the nozzle assenbly in one relative
position between the cap and the kushing.

Flg, 8 is a front plan view of the nozzle agsenbly similar
to the view in Fig. 6 but with the cap ratated 45° clockwise
relative to the bushing,

Flg, 9 is a longlitudinal sectional view of the nozzle
asgembly shown in Fig. 8 and is taken along line 9-9 of Fig. 8.

Flg. 10 is a sectlional view similar te the view shown in
Flg, 7 and is taken along line 10~10 of Fig. 9.

Flg. 11 ig a front plan view of the nozzle assembly, similar
to the views shown in Flga., 5 and 8 but with the cap rotated 135¢
counterclockwise from the position shown in Flg. 8 relative to
the bushing.

Flg. 12 1s a longltudinal saectional view of the noszle
assenbly taken along line 12~12 of Flg. 11,

Fly., 13 1ls & sactional view similar to tha view shown in
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Figs. 7 and 10 and is taken along line 13-13 of Fig. 12.
Fig. 14 is a longitudinal sectional view of the nozzle

assembly shown in Fig. 11 and is taken along line 14-14 of Fig.

11,
Fig, 15 is a side plan view of a modified nozzle assembly

with portions broken away to show a cross section of a portion
of the nozzle assembly as shown in Fig. 11 and shows the cap with

a modified foaming chamber,
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DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

Referring now to the drawings in greater detail, there is
illustrated in Fig. 1 a trigger sprayer 10 which can be of the
type disclosed and claimed in US Patent No. 4,669,664. The
trigger sprayer 10 includes a body 12, comprising a shroud 14,
a trigger 16 pivotably mounted to the body 12 and a cap 18 for
securing the body 12 to a container 20, The trigger sprayer 10
also includes a nozzle assembly 22 which is connected to a front
end 24 of the body 12 of the trigger sprayer 10 and which is
constructed according to the teachings of the present invention.

The nozzle assembly 22 is shown with the parts thereof in
an exploded perspective view in Fig. 2A and comprises a nozzle
cap 26 (simply cap 26), a nozzle bushing 28 (simply bushing 28)
which is mounted to the front end 24 of the trigger sprayer body
12, and a nozzle shuttle 30 (simply shuttle 30) which is received
in the cap 26 and cooperates with the cap 26 and the bushing 28
for effecting three modes or positions of operation of the nozzle
assembly 22,

One position is an Off position shown in Figs. 5, 6 and 7.
Another position is a spray position shown in Figs. 8, 9 and 10,
A third position is a foam position shown in Figs, 11, 12, 13 and
14. These pnsitions will be described in greater detail
hereinafter in connection with the description of the respective
figures,

As shown in Plgs. 2A and 4, the cap 26 includes a main body
portion 32 including a peripharal outer wall 233 having six sides
41=46 including a spray slda 41, a stop side 42, and a foam side
43. When any one of thase threa sides is in an upper horizontal
position, such as the stop slde 42 shown in Flgs. 2A and 3, the
¢ap 26 is in the position to aeffect the functieon indicated. Thus
in Plgs. 2A and 3, the cap 26 is in the stop position whare ne
liquid can be ejected from the nozzle assenbly 22.

The haeX or six sided shapa of the body 32 of the cap 26
garves anoiher function in that 1t facllitates grippihg of the
cap 26 for rotating the cap 26 relative to the bushing 28 between
the three positions theracf, Further to assist in the gripping
of the cap 26, twe other sldes 44 and 46 have ribs 48 and 49.

SUBSTITUTE sHEse-
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Although hidden from view, it is to be understood that the
spray side 41 has a V thereon with dashes extending from the apex
of the V to indicate "spray" and the side 43 has a V with dots
therein as shown in Figs., 2A and 3 to indicate foam. The side
42 has the word "STOP" thereon in raised letters.

The body 32 has a transverse slot 50 which extends into and
across the body 32 between a rear wall 52 and a forward wall 54,
The slot 50 has an entry portion 56 extending through sides 43,
44 and an internal curved end wall 58 extending from side 42
beneath sides 41, 46 and 45 to side 44. The end wall 58 of slot
50 is shown in phantom in Figs. 5, 8 and 11 and includes two
hills 59 and 60 forming a notch 61 therebetween.

The center of the forward wall 54 has an orifice 62 therein
through which liquid is emitted or ejected in a conical spray
when the cap 26 is in either the spray position (Fig. 8) or the
foam position (Fig, 10) and the trigger 16 of the sprayer 10 is
actuated,

Extending <£rom a front side 64 is a foaming cylinder 66
having an iyxregular, namely threaded, inner surface 68,

It 1s to be understood that the shuttle 30 is received in
the glot 50 between the rear wall 52 and the forward wall 54 and
threaded inner surface 68 of the foaming cylinder 66 forwardly
of the forward wall 54, Between the side 46 and the foaming
cylindar 66 there ls provided a wedge shaped slot 70 through the
forward wall 54 £rom the front side 64 to the slot 50,

As shown in Flgd, 4 and §, extending rearwardly from the
raear wall 52 is a ahort eylinder 80 surrounding the orifice 62,
The inner surface of the short cylinder 80 has a firat palr of
glots 81 and 82 radlally opposed from each othar and a second

palr of slots 91 and 92, angularly offset about the short

oylinder 80, and radially opposed from each othar, as aleo shown
in Plgs 7¢ A longltudinal cross section of the palr of slots 81
and 82 iy showny in Plg. 6.

Radially outwardly from the short eylinder 8¢ s a second
eylinday 94 which extends t¢ a backslde 96 of tha cap 26.

As ghown in Filg. 12, the inner surface 98 of thiga saeond

SUBSTITUTE SHEET
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cylinder 94 tapers rearwardly and radially outwardly to a larger
diameter area and then inwardly to form a shoulder 100 and
finally longitudinally at 102 to the backside 96 of the cap 26.
This larger diameter area just forward of the shoulder 100
provides for a snap f£itting of the cap 26 onto the bushing 28 as
will be explained in greater detail hereinafter,

As shown in Fig. 4, a space 104 is provided between the
second cylinder 94 and the outer peripheral wall 33 of the cap
26, This space 104 is broken into two portions 106 and 108. One
portion 106 extends to the rear wall 52 and the other portion 108
extends through the rear wall 52 to communicate with the
transverse slot 5G, This second snace portion 108 extends
between a first radial wall 110 and a second radial wall 112
defining the second space portion 108 therebetween such that the
space portion 108 forms a partially annpular slot which receives
a post 114 extending from the bushing 28 which will now be
described in detail.

Turning now to Figs, 2A and 6, it will be appreciated that
the bushing 28 includes a rearwardly extending tubular portion
116 which 4is adapted to extend over a cylindrical boss (not
shown) in the bedy 12 of the trigger sprayer 10, The inner
surface of the tubular portion 116 has ribs 118 therein for
facilitating engagement with annular grooves in the cylindriecal
basg in the body 12 of the sprayer 10, hidden from view in Fig,
1,

Extending transversely at the £ront end of the tubular
portion 116 is a plate portion 120 which forms a front face of
the trigger sprayer 10 when the bushing 18 is mounted to the
trigger sprayaer body 12.

The plate portion 120 has two reaxwardly aextending lecating
armg 122 and 124 which are recelved within tha shroud or cowling
14 of the body 12 of tha trigger sprayer 10. Also, a short rib
126 extands raarwardly from the plate portlion 120 integral with
tha tubulay portion 116.

Extending forwardly f£rom the plate portion 120 is &
eylindrienl portion 128 which has an annular rib 130 therdon and
which i adapted to be recalved within the gecond eylinder 94 of

SUBSTITUTE SHEET
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the zap 26 between the short cylinder 80 and the second cylinder

94, The rib 130 is adapted to be snap fittingly received in the

larger diameter area just forward of the shoulder 100 and engages

the shoulder 100 to lock the cap 26 to the cylindrical portion
5 128,

Within the cylinder portion 128 and also extending outwardly
from the plate portion 120 is a cylindrical boss 132 of smaller
diameter such that there is an annular space 134 formed between
the cylindrical boss 132 and the cylindrical portion 128, This

10 annular space 134 extends all the way back to the plate portion
120 and the plate portion 120 has a slot 135 therethrough
adjacent the top side of the cylindrical boss 132 between the
cylindrical boss 132 and the cylindrical portion 128
communicating the annular space 134 with the interior of the

15 rearwardly extending tubular portion 116,

As shown in Flg. 23, a front end 136 of the cylindrical bess
132 has a cylindrical cavity 138 tharein. A pair of
longitudinally extending side slots 141, 142 formed in the cuter
periphery of the cylindrical boss 132 and a pair of transverse

20 slots 181, 152 are formed in the front end 136 of the bosa 132
in alignment with the side slots 141, 142 and in communication
with the cavity 138. These glots 151, 152 are cut through a wall
154 of the cavity 138 =0 as to communicate with the cavity 138
on a tangent, rather than on a radius,

25 Ag 18 well knewn in the art of trigger sprayers, this
configuration alleows liquid that flows through the tubular
portion 116, the slot 13% In the plate portion 120, and the
annular space 134 to the side slots 141, 142 and then through the
tangential transverse slots 151, 1527 to enter the cavity 138 on

vd 30 a tangent suech that the liquid is caused to awirl in the cavity
138 and thaen exit forwardly therefrom through the orifice ¢i in
the rear wall 52 in the cap 26 to create a donlcal spray shown
by dashad lines In Flg., 9. Such & formation at the front end
136 of a eylindrical boas 132 is often reforred to as o spin or

45 gpray alement.

With refaraence to Flg. 14, It will ba appreciated that when
the side slots 181, 153 leading to the tangential transverse

QUBSTITIHITE QuEeT
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slots 141, 142 communicating with the cavity 138 in the
cylindrical boss 132 are in communication with one of the pair
of the slots 81, 82 ox 91, 92 the tubular portion 116 is in
communication with the orifice 62, In Fig. 9 the pai'; of slots
81 and 82 are in communication with the side slots 151, 152 and
liquid flows from the tubular portion 116 through the slot 135
in the plate portion 120 through the annular space 134 tbrough
the slots 81, 82 in the short cylinder 80, through the side slaots
151, 152 on the boss 132 and then through the tangential
transverse slots 141, 142 into the cavity 138 and from the cavity
138, out through the orifice 62 in the rear wall 52 in the cap
26 and against and through the shuttle 30, In Fig. 14 when slots
141, 142 are in registry with the slots 91, 92 the orifice 62
diracts liquid through a porticon of a bean shapad slot 160 in the
shuttle 30 as will be described in greater detail hereinafter,

The post 114 from hushing 28 extends outwardly from a front
face 162 of the plate portion 120 and has a rectangular-in-cross-
gection hody 163 except at the outer distal end thereof where the
post 114 has a pin 164 extending from the rectangular-in-crossg-
gsection hody 163 of the post 114 The post 114 with the pin 164
at the outer end thereof extends through the partially annular
slot 108 in the cap 26 to a position where the pin 164 extends
acrogs a portion of the trangverse slot 60 In the cap 26. The
piit 164 at the end of tha post 114 1g adapted to engage one or
the other of two spacad apart lugs or eara 166, 168 of the
shuttle 30 for causing the shuttle 30 to be located in a
particular pogition thereof relative to the cap 26 upon rotation
of the cap 26, uas will ba descrived In greater detall
hareinatter.

As shown in Flgs. 2A and 28, the shuttle 30 has a unique
configuration with a rounded haad portion 170 and a body portion
172« The spaced apart raarwardly ears or lugs 166, 168 axtend
rearwardly from the body portion 172,

The roundad haead portien 170 of the ghuttle 30 ix recelved
baetwaan hills 59 and €0 &0 as to float in the notch 61
thaerebatween in or on the end or pivet wall 58 of the slok 50 on
rotatlion of the anp 26, In this respact, as shown in Fly. 5, the

GUBSTITUTE SHEET
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rounded head portion 170 will bear against the hill 6o,
The body portion 172 of the shuttle 30 has two shoulders

174, 176 on either side of the rounded head portion 170.

When the shuttle is moved to the f£oam position shown in Fig.

‘11, the rounded head portion 170 will &‘#.. engage the hill 60 to

position the shuttle 30 in a desired location as will be

‘described in greater detail hereinatter,

When the shuttle 30 is in a spray position shown in Fig. 9,

the rounded head portion 170 is located between the hills 59 and

60 as shown in Fig, 9. When the cap 26 is moved from the gpray
position to the stop position, the shuttle 30 will b¢ in the
position of the shuttle shown in Flg. 11 but the cap 26 and the
innexr edge 58 of the slot 50 will be in the position of the edge
58 shown in Fig. 5. This alternating position of the shuttle
30 in a stop pasition of the cap 26 is not shown in the drawings.

Referring again to Figa, 2A and 2B, the hody portion 172 ¢f
the shuttle 30, in addition to having a rounded hHead portion 170
and two shoulders 174 and 176 as well as twe reaywardly extending
ears or lugs 166 and 168 also has the arcuate or bean shaped slot
160 therethrough which extends from a back side 178 of the
shuttle 30 to a front side 180 of the shuttle 30 as shown in
Figs, 2A and 2B. One lohke 181 of the bean shaped slot 160
extends through the body portilon 172 t¢ a spoke formation 184
formad at the front side 180 of the shuttle 30 in the area of the
lobe spaca 181 of the arcuate bean shaped slot 160, A second
lobe space 182 extends completely through tha body portion 173,
The spoke formation 184 Includaes spokes 186 which eutend from a
hub 188 to the edgesg of the lobe gpace 181 and to an &.cuate rim
which extands across the bean shaped slot 160 to provide & rinm
for the spokes 186 that extend thereto. The spokes 18¢ cuteng
inwardly to the hub 188 which ls conlecal In shape as beat shown
in ¥igs. ¢, 9 and 12. The cona shapad hub 188 extands to an apex
raarwvardly as shown Iin Flgs., 6, 9 and 12. When thleg conieally
shapad hub 168 is positioned in front of the orifice 62, as shown
in Plg. 12, liquid exiting the orifice ¢2 wlll be deflacted
ocutwardly through the spaces betwean the spokes 186 and agalnst
the threaded surface 68 of the foaming cylinder 66 defining the
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foam generating chamber 69,

A flat base of the hub 188 and flat side of the spokes 186
are shown in Fig, 2A on the front side 180 of the body portion
172 of the shuttle 30. Also shown is guide notch or chute 190
that extends from the edge of the lobe space 182 of the bean
shaped slot 160 toward the shoulder 174. This arcuate chute 190
is adapted to be positioned behind the wedge shaped slot 920 when
the nozzle assembly 22 is in the foam position shown in Fig. 13,

The back side of the spokes 146 can taper to an edge so as
thereon. In other words, the spokes preferably have a triangle
shaped cross-section,

In the operation of the nozzle assembly 22, assuming that
the cap 26 had been rotated from the spray position shown in Fig,
8 to the stop position in Fig. 5, it will be apparent that the
middle portion of the bean shaped slot 160 and the through
portion 182 of the slot 160 in the area of the lobe spage 182 is
positioned behind the foam generating chamber 69 and the ear ov
lugs 166 engage the pin 164, In the stop positicn of the ecap 26
and shuttle 30 it is to be understood, of coursge, that the
shuttle 30 could be in the position shown in Flg. 8 with the
ndge 58 of the slot 50 in the position shown in Fig. 5, In
alther case, howaver, nelther of the pair of slots 81, 82 or 91,
92 will ba in registry with the side slotis ..l, 1582 in the boas
132 of the bushing 28 as shown in Flg. 7. Ag a result, liguid
cannot flow from the tubular portion 116 of the bushing 28 to
glther part of slots 81, 82 or 91, 92 in the showt cylinder 80
of the cap 26 and no ligquid can ba ejected from tha nozzle
assanbly 22,

Than, when the cap 26 is rotated to the spray pesition shown
in ®lg, 8, the lobe space 182 of the bean shapad slat 160 in the
shuttle 30 is caused to be posltionad directly behiad the foun
gaerierating chambax 69 ag a raesult of tha ear or lug 168 of the
shuttle 30 engaging the pin 144 and the head portien 170 baing
plvotad about the noteh 61 betwaen tha hills 59 and 66. In this
position, the side smlots 151, 152 and the tangential slots 141,
142 in the boss 132 of the bushing 28 are in registyy with the
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pair of slots 81, 82 in the short gylinder 80 of the cap 26 such
{:haﬁt_ iiq/uiid. can f£low through the tubular portion 116, through the
slot 135 in the front plate portion 120, through the annular
space 134 and through slots 81 and 82 to the side slots 151, 152
and then through the tangential slots 141, 142 into the cavity
138 in a swirl as shown in Fig. 10, The swirling liquid then
exits through the orifice 62, through the lobe space 182 of the
shuttle 30 and out through the foaming chamber 69, as shown in
Fig, 9 in a spray pattern. This is the spray position of the
nozzle assembly 22, | | -
‘Then, when the nozzle assembly 22 is rotated to the foam
position shown in Fig, 11, the rounded head portion 170 pivots

- between the hills 59 and 60. Here the shoulder 174 of t.:ha_chiy-

portion 172 of the shuttle 30 rests against the hill 60 and the
chute 190 is positioned directly behind the wedge shaped slot 70
in the front wall 54 of the cap 26. In thig position, air can
enter through the wedge shaped slot 70 in the front wall 54 of
the cap 26 along the guide notch or chute 190 to the lohe space
182 of the baean shaped slot 160 and in the area around the cone
shaped hub 188 and behind the spokes 186, In this area, llquid
being ejacted from the orifice 62 in a awirl or spray passes
through the space between the spokes 146 and some liquid engages
the tapered side of the cone shaped hub 188, Here the alr can
mix with the liquid being ejected from the orifice 62 and can
anter the foaming chamber 69 from the rear side thareof and mix
with eprayed liquid impinging upon the threaded inner surfacs 68
in the foam generating chamber 69. It will be undarstood that
the torce of the f£luld ejected fram the orifice 62 agalnst the
gpokes 146 serves to Induce alr into the chute 190 and the lobe
space 182 of the bean shaped slot 160 for antering into the
foaming chamber 69 for mixing with the 1iquid spray to form foam,
In this respact, the alr s educad from the front of the cap 26
through the wadge shaped slot 70 in the front wall 54, the chute
190, the lobe space 182 to the lobe space 181 having the spokes
186 therein. This results in the creatlon of foam in the foam
ganarating chambayr 69 which {s ejected from the foaming eylinder
66 upon successlve actuatlong of the telgger 16 of the trigyer
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sprayer 10.

As shown in Figs. 13 and 14, in this foam position, liquid
flows through the annular space 135, the slots 91, 92 which are
in registry with the slots 141, 142, and slots 141, 142 and 151,
152 to the cavity 138 and out the orifice 62,

Also it is to be noted that the wedge shaped slgt 70 of the
cap 26 is located at the bottom of the cap 26 such that any foam
dripping out of the foam generating chamber 69 znd around the
short cylinder 80 will be sucked back into the nezzle assembly
22 through the wedge shaped slot 70 in the front wall 54 of the
cap 26 which is then located at the bottom of the cap 26.

From the foregoing description it will be apparent that the
nozzle assembly 22 of the present invention has a number of
advantages, some of which have heen described above and others
of which are inherent in the invention. Notably, the nazzle
assembly 22 has only three pleces, the cap 26, the bushing 28 and
the shuttle 30, Although each of these pleceés has a number of
structural formations thereon, as degcribed above, each of these
pieces can be injection molded so that once the melds are formed,
each plece can be masg produced, with a mininum of cost, Ag @
result, the gpray/off/foam nozzle asgembly 22 of the nresen
invention provides a simple and very efficlent means far
praviding hoth spray and foam.

It will also be apparent from the foragoing deseription that
modifications can be made to the nozzle assembly of the present
invention without departing from the teachings thereof, Inm this
respect, a foam genarating chambar 209 within a foaming cylindex
210 can be genarally conical in shape and have a gerrated surface
212 as shown in Flg. 2B, This facilitates not only & bettar
spray pattern by reason of the conical sghaps of the foam
genararing chamber 209 but also facllitates the genseration of
foam since the spray, as directed by the cone ghaped hub 184,
will batter engage the serratad surface 212 of the foam
genarating chambexr 209 for craating foam,

Also the back adge 58 of tha glok 50 can be repositionaed
clockwise such that a portien of the hub 60 extends across part
of and behind the wedge shaped slot 70 for accurate locating of
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the chute 190 by reason of engagement of the shoulder 174 against
the hill 0. _

Accordingly, the scope of the invention is only to be
limited as necessitated by the accompanying clainms.
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AMENDED CLAIMS
(received by the Intemational Bureau on 26 Septemiber 1989 (26 09.89)
original claims 1-8 replaced by amended claims 1- 15 (3 pages))

1. A nozzle assembly for mounting to a trigger sprayer

having a body with a front portion and a passage therein and a
trigger mounted thereto, said nozzle assembly comprising: a

cap, a bushing for mounting to a front portion of a body of a_

trigger sprayer in communication with a passage in the trigger
sprayer; said bushing having first passage means for

communicating the passage in the body with said cap and said
cap having second passage means for communicating with said

first passage means in said bushing, sald cap being mounted to
and on said bushing and being rotatable on said bushing between
three positions, they being a stop position where the first
passage means does not communicate with the second passage

‘means, a spray position where said first passage means is in
- communication with said second passage means and a foam

generating position where said first passage means is ia
communication with said second passage means, said respective

- first and second passage means of saild bushing and said cap

being arranged to communicate with each other in the rotated
spray position and in the rotated foam generating position of
the nozzle assembly, and foam generating means i

be moved into communication with said second passage means when
said cap has been rotated to said foam generating position for
generating foam on actuation of a trigger of the trigger
sprayer to which the nozzle assembly is mounted.

2. The nozzle agssembly of claim 1 wherein said cap has a
longitudipal axis about which it is rotated and a transverse
slot in saild cap extending transversely of said longitudinal
axiz, and sald foam generatlag means includes a shuttle which
is received in said slot and which is movable upon rotation of
sald cap betwean & spray poaition. ‘and a foam ganerating
position.

3. The nozzla asmemb].y of claim 2 wherein said shuttle has
a spoke formation including at least two spokes and a slot

therein, a part of sald slot extends through tha shuttle and |

ne-movably mounted within sald cap and arranga"i to
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part of said slot extends to saild spoke formation through which
liquid 1is sprayed and deflected by sald spokes,

4, The nozzle assembly of claim 3 wherein said foam
generating means includes a foam chamber having a generally
cylindrical wall surface 4in said cap extending forwardly
outwardly from said cap and communicating with said transverse
slot so that, when sald spoke formation of said shuttle ig
moved to a position behind sald foam chamber in the foam
generating position of sald cap, liquid sprayed through said
gpoke formation 1s deflected by sald spokes against sald
generally cylindrical wall surface.

5. The nozzle assembly of ¢laim 4 wherein, when sald cap
and sald shuttle are in the spray position, said through
portion of said slot in said shuttle i8 positioned behind said
foam chamber,

6. The nozzle assembly of claim § wherein said cap has
a longitudinally extending slot therein which extends parallel
to sald longitudinal axis and arcuately about said axls and
gsald nozzle bushing hag a post which extends outwardly
therefrom 4into gald transveraely arcuate, longitudinally
extending slot in said cap and which is positioned to engage
said shuttle upon rotation of sald ¢ap for helding said shuttle
in a desired position relative to sald rotated cap for
establishing a foam generating position or spray position of
sald nozzle asgembly.

7. The nozzle asgembly of claim 6 wherein sald shuttle,
at a forward end thereof, has a detent forming a pivot point
which ls adapted to next in a depression in an inner wall of
the cap and, at a rear end of the shuttle, sald shuttle has two
gpaced apart rearwardly extending lugs or ears which are
pogitioned in the cap to engage the post upon movemant of the
cap carrying the shuttle therewith.

8, 'The nozzle assembly of ¢laim J whereln asald shuttle
has a front alde and a back slde and spokes of sald spoka
formation have on the back sida of sald shuttle a configuration
which will deflect liquid angularly through the openings
batween mald spokes.

9 The nozzla agsembly of claim 3 whereln gald shuttle
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has a front side and a back side and said spoke formation
includes a central hub, and sald hub on the hack side of said
shuttle has a configuration which will deflect liquid angularly
and outwardly from a longitudinal axis through said hub,

10, The nozzle assembly of claim 3 wherein said generally
cylindrical wall surface is an irregular surface,

11, The nozzle assembly of ¢laim 3 wherein said shuttle
has a front side and a back side and wherein sald shuttle has
a recess or cavity in the back side thereof behind said spoke
formation,

12, The nozzle assembly of claim 3 wherein sald cavity
has a generally kidney bean shape.

13. The nozzle assembly of claim 4 wherein said shuttle
has a front side and a back sgide and has a guide notch formed
in the front side thereof communicating with sald through
portion of said slot through sald shuttle, said cap has a front
wall with a wall slot therethrough, and said guide notch is
positioned behind saild slot and in said front wall when said
cap 1§ rotated to saild foam posgition so that air can be sucked
into gald transverse glot through said wall glot and guide
natch,

14, The nozzle assembly of claim 13 wherein said nozzle
aggembly has a bottom side and side wall slot 1s located
adjacernt sald bottom side of sald nozzle assembly when gaid cap
ls rotated to said foam generating position,

15, The nozzle asgembly of claim 1 wherein said second
passage means in sald cap for communicating with said passage
neans In said busing comprises g spray passage portion and a
foam passgage portion, sald spray pasgage portion being in
communication with sald first pasdage means of sald bushing
whean sald ¢ap Ls In sald spray position and said foam pasadge
portion being in communication with sald first passage means
of gald bushing when gald cap lg In sald foam generating
position,
patad thig 18th day of June, 1992.
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9. The nozzle assembly of claim 3 wherein said shuttle has
a front side and a bagk side and spokes of said spoke formation
have on the back side of said shuttle a configuration which
will deflect liquid angularly through the openings between said
spokes.,

10. The nozzle assembly of claim 3 wherein said shuttle
has a front side and back side and said spoke formation
includes a central hub, and said hub on the back side of said
shuttle has a configuratiqn which will deflect liquid angularly
and outwardly from a longitudinal axis through said hub.

11, The nozzle assembly of claim 3 wherein said generally
oylindrical wall surface ig an irregular surface.

12, The nozzle assembdy of claim 1 wherein said second
passage means in saild cap for communicating with said passage
means in said bushing compriges a spray passage portion and a
foam passage portion, saild spray passage portion being in
communication with said first\ passage means of said bushing
when said cap 1is in said spray portion and said foam passage
portion being in communication with said first passage means of
sald bushing when said cap is in\said foam generating portion.

13, The nozzle assembly of\eclaim 3 wherein said shuttle
has a front side and a back side\and wherein said shuttle has
a recess or cavity in the back sille thereof behind sald spoke
formation, \

14, The nozzle assembly of clalm 3 wherein said cavity has
a ganerally kidney bean shape. ~

15. The nozzle assembly of claim 6 wherein said shuttle,
at a forward end thereof, has a detent forming a pivot point
which is adapted to nest in a depreskion in an inner wall of
the cap and, at a rear end of the shuttile, said shuttle has two
spaced apart rearwardly extanding 1luygs oxr ears which are
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