
DMO:AS Pl3136

MMK ot
U'I’l It \\1

II III

till. NAMl· ANO 
ADOlU-ss OI· 
stt.NAlORA

n i l NAWI- AM, 
AUDMssoi·
IWI MOK s·

*;*··:

«<««
..♦J

··»·β
••••sllNOAisnVJ.R

,, IHIIII I’UtU.KM'Hs 
• , 1AM, S ton

\O\ t OWIMKIS 
, ·; Wt It \ IK>\.. :

• · ·
I 4

« ft * «

•••«•ft ♦ 1

«· ft
·. M
·**.: • ·»

1:

AUSTRALIA PATENTS ACT 1952
DECLARATION IN SUPPORT OP AN APPLICATION 
EOR A PATENT nQ< 34421/θ9 
In support of an upplication/nade by:

AM PRODUCTS, INC,

B
Al’W.K ΛΊΊΟΝ 
ItV AssKAI I 

OI· IWI.MOR

for a patent for an invention entitled:
NOZZLE ASSEMBLY

L we, Douglas s, MARTIN, inventor of Rout© 2, Bo> 139 
Rite forest city NC28043 U.S.A, and JosyUi W, d, MAAS, inventor 
gf Keigeratraat 45, NL-5711 TT Soweren The Netherlands 
do solemnly and sincerely declare as follows:

1. f ant authorised by tin· above mentioned applicant lor the patent to make 
this declaration on its behalf

2. The name and address of each actual iiwentorftAlbe invention- W,L
is as follows: 4, μη »
Douglas S. MARTIN, Route d, Bor <BU, 

forest City, NO 28043, thS,A, 
doseph M, J, MAAS, Reigerstraat 45, 
NM7I1 TT Sotneren, Tho Netherlands

3. 'f’hc facts upon which the applicant is entitled to make this application 
are as follows:

The said applloant is the assignee of 

the said inventors

4. The basic applieafiomsi as dellnwt by Svetin» I ft of the Act wa* invrei 
made as follows:

Country U,S«A* <»« 13th April 1988
iftthenameisa Douglas S*. MARTIN and Joseph W»J, 
ansi iit on
in the nametsi

it. The basic applicnfiontw mfem'd to in the preceding paragraph: was 
iwero the first application!si made in a Convention country in respect of 
the invention the subject of this application·
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Declared at Forest City, North Carolina 

this _ dav September,

Signed b/yv
„ Doughs s. Mabtixn, inventor
Position X /
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Information fur completing paragraph 3

A. If the application is made by a company or person to whom the invention has been assigned the 
appropriate insertion is:

"'fhe applicant is the assignee of the actual inventorfs!’*.

B. If the application is by an employer entitled to the invention by service agreements* and a spccifu- 
assignment has not been made the appropriate insertion is;

“The applicant would he entitled to have assigned to it (him, hen a patent granted to the actual 
inventor f any of the actual inventors» in respect of the said invention”.

C. Where Convention priority is claimed and the applicant m Australia is not the applicant in the 
Convention country, paragraph A must indicate how the Australian applicant obtained the right to 
claim priority. For this purpose appropriate additional wording may he

“(and) the applicant is the assignee of the applicantfs! named in paragraph 4 below" 
or "(awh the applicant has the consent of the applicani(s) named in paragraph 4 below"

If the uhove inftirmation appears insurtlcient or inappropriate please defer completing the declaration
form and discuss the matter with us. Remember that a declaration form may he completed and filed * , ’ * ·
after lodgement of u patent application without any penalty or disadvantage- We do not need: any *.,
signed form before filing an application. « * ♦ ■« ’
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As will be described in greater detail hereinafter, the only 

movement required ©f bhe nettle ataaabiy of bhe present invention 
is rotation of a cap of bhe nozzlo assembly between a stop 
position/ a. spray position and a foam position, No parts have 
to be lifted or moved outwardly front another part* Ah a result, 
the nozzle assembly of the present invention io easy to use, 
provides three positions, and comprises a minimum, number Of 
injection molded plastic parts which minimize the cost of the 
nozzle assembly,

Claim

1. A nestle assembly for mounting to a trigger sprayer 
having a body with a front portion and a passage therein and a 
trigger mounted therefee, said. nettle assembly oomprisingi. a 
tap, a bushing for mounting to a. front portion, of a body of a 
trigger sprayer in communication with a passage in tho trigger 
«prayer) said, bushing having: first, passage means for 
oommunioating the passage: In the body with said eap and said: 
cap having seoond passage means·' for oommunieating with said 
first passage means in said bushing, said' cap being mounted to 
and on said bushing and being rotatable on said bushing'· between



(11) AU-B-34421/89
(10)627672
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 i^eiuding- 
roovable-m&a-Re-movably mounted within said cap and arranged to 
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 tfigget 
sprayer to Which the nozzle assembly is mounted,

I
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(54)Tltle: NOZZLE ASSEMBLY

(57)Abl«et

The nozzle assembly comprises a cap (26) and a bushing (28) for mounting to the front of the body (12) of a trigger sprayer 
(10) in communication with a passage in the trigger sprayer (10). The cap (26) Is mounted to said bushing (28) and Is rotatable on 
the bushing (28) between three positions, they being a stop position, a spray position and a foam position, The nozzle has first 
passage means and the cap (26) has second passage means. Ihe respective fust and second passage means ore arranged to com» l
munlcate with each other In the rotated spray position and in the rotated foam position of the cap. The cap (26) is provided with 
foam generating means (69) within the cap and in communication with the respective passage means when the cap (26) is rotated 
to a foam position for generating foam on actuation of a trigger (16) of the trigger sprayer (10) to which the nosale assembly Is 
mounted* f,
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NOZZLE ASSEMBLY 
BACKGROUND OF THE INVENTION 

the Invention
present invention relates to a three position nozzle 
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 
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

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!

' Mfesntee
4,350,298 Tada

25 47 453/905 Stoesser et al '
■ in the- Tada u.s. patent Ko. 4.,550,295,- a·, sap of a nozzle .

assembly ie moved' outwardly to. establish a foam position ot the 
assembly from an off position, The nozzle assembly disclosed in 
this patent only has two positions, namely a foam: position or an 

so· off position and does not hav®' a' spray position..', in one 
embodiment, the cap is rotated about a threaded member, to move 
the cap outwardly fro», the off position of the nozzle assembly,

The dtoesser et al b.B, Patent No. 4.,465,905 discloses- a 
nozzle· assembly including a. screen mounted on a hinged, panel at

35 the front of a trigger sprayer» 'The hinged·, panel can be moved 
upwardly to place the assembly in a spray position.' and can be
moved downwardly to place the nozzle assembly in a foam, position.

- ' ' . . · 4
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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 position 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 

is to a foam generating chamber whereby air enters into the foam 
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 foam 
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 ccntinuatlon^in-part 
application. In other respectst the structure of the nettle 
assembly disclosed herein is significantly different from the 
prior Maas nozzle assembly.

th As will be described in greater detail hereinafter, the only
movement required of the nozzle assembly of the present invention 
is rotation of· a'cap of the nestle 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, 

ah the noztle assembly of the present invention is easy to use, 
provides three positions, and comprises a minimum number of 
injection molded plastic parts which minimize the cost of the
nettle assembly,

SUBSTITUTE SHEET
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SUMMARY OF THE INVENTION

A nozzle assembly for mounting to a trigger sprayer 

having a body with a front portion and a paSSSfeV: therein and 

a trigger mounted thereto, said nozzle assembly comprising;

a oap, 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, 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 ia 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 mounted within 
said cap and arranged to bo 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 tho tripper sprayer to which the nozzle assembly 

1 s mounted,,..,... .......................................... ,r-.,... .... ,............. ,..v.

• 4 4 
4 4 a
4 4 4

4 4 4
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BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view of a trigger sprayer having 

mounted thereqn the nozzle assembly of the present invention.
Fig, 2A is an exploded perspective view of the nozzle ’

5 assembly of the present invention which is mounted to the front
end of the trigger sprayer shown in rig. 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 
10' from the trigger sprayer shown in Pig. l 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,

IS Pig, 5 is a front plan view of the nozzle assembly shown in
Pig, 3 with the nozzle cap and a nozzle shuttle in one position 
of the nozzle- assembly * ' '

Fig. 6 is a longitudinal cross-sectional view of the nozzle 
assembly shown in Fig. 5 and is taken along line 6-6 of Fig. 5.

2Q Fig. 7 is a sectional view taken along line 7-7 of Fig, 6
and shows the alignment of certain passages in the nozzle cap and 
in a nozzle bushing of the nozzle assembly in one relative 
position between the cap and the hushing.

pig, s is a front plan view of the nozzle assembly similar
3S to the view in Pig,'d but with the cap rotated 4S4 clockwise

relative to the bushing,
Pig, 9 is a longitudinal sectional view- of the nettle 

assembly shown in Pig* 8 and'Is taken along line 9-9 of Pig, a.
Fig. 10 is a sectional view similar to the view shown in

id Pig, 7 and is taken along line ια*ια of Pig, 9.
Fig. 11 ia a front plan view of the nozzle assembly, similar 

to the views shown in Pigs. 5 and 8 but with the cap rotated 135° *
counterclockwise from-, the position shown·, in Pig, 8 relative to 
the bushing, ' ' ‘

3$ Fig. 12 is a longitudinal sectional view of the nozzle
assembly taken along line il«l> of Pig, 11,

Pig, is. is a ««etional view similar to the- view shown in 
■ : ' - ' ' : ' fe

SUBSTITUTE SHEET
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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,

5 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 ih Fig. 11 and shows the cap with 
a modified foaming chamber,

euBSTlTUTBSHeeT
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DESCRIPTION OF THE PREFERRED EMBODIMENT(S) ,
Referring now to the drawings in greater detail, there is

illustrated in Fig. l a trigger sprayer 10 which can be of the . 
type disclosed and claimed in US Patent No, 4,669,664 . The

5 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

10 constructed according to the teachings cf 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

IS 12, and a nozzle shuttle 30 (simply shuttle 3 0) which is received 
in the cap 26 and cooperates with the cap 2 6 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 Pig's, s, 6 and 1,,
20 Another position is a spray position shown In Pigs* 8, 9 and. io,

A thirl position is a foam- position, shown in Pigs*, ii, 12, il and 
14,. These, positions will be described in greater detail 
hereinafter in connection with the description of the respective 
figures ,· ■ ■ ■

2$ As shown in Figs. 2A and 4, the cap 2 6 includes a main body
portion 32 including a peripheral outer wall 33 having six sides 
41-46 including a spray side 41, a stop side 4-2, and. a foam side 
43« When any' one of these· three sides is in an upper horizontal 
position, sued as the, stop side 42 shown in. Pigs. 2A. and 3, the ,

30 cap 26 is in the position to effect the function Indicated. Thus
in piga» 2A and 3, tht cap· 20 is in the- stop position whore, no- , 
liquid can. bt ejected trow the nozzle- assembly 22»

The hex or six elded shape of the body 32 of the cap 25 
serves another function in- that It facilitates, gripping of the

35 cap- 26- for rotating the cap, 2d relative to-- the bushing '23 between ' ;
' fhe three positions thereof» Further to- assist in the gripping -

of the eap 2S, two- ether sides 44 and 45 have ribs 43 and 4S.

SUBSTITUTE SHf^-r -
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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 4 3 has a V with dots 
therein as shown in Figs, 2A and 3 to indicate foam. The side

5 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

10 beneath sides 41, 46 and 45 to side 44. The end wall 58 of slot 
so is shown in phantom in Figs, 5, 8 and 11 and includes two 
hills 59 and so 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 

is when the cap 26 is in either the· spray position (Fig, 8) or the 
foam position CFig, 10) and the trigger 16 of the sprayer 16 is
actuated,

Extending' from a front side 64. is a foaming cylinder 66
having an irregular, namely threaded, inner surface 68.

20. it is to be understood that the shuttle' 80- is received in
the slot 50 between the rear wall 52 and the forward wall 54 and 
as shown in Fig. 6, a foaming chamber 69 is defined within the 
threaded inner surface 68 of the foaming cylinder 66 forwardly 
of the forward wall 54, Between tho side 4 6 and tho foaming

2$ cylinder 66 there is provided a wedge shaped slot 70 through the 
forward wall 54 from tho front side 64 to the slot So,

As shewn in Figs, 4. and. extending rearwardiy from-. the 
rear wall 52 is a short cylinder 80 surrounding the orifice 62. 
Tha innar surface of the short cylinder 8Q has a first pair of

86 slots 81 and 8 2 radially opposed from each other and a second 
pair of slots 91 and 92, angularly offset about tho short 
cylinder 80, and radially opposed from each other, as also shown 
in Fig. 7» A longitudinal cross section of the pair of slots 81 
and 82 ia shown in Fig, 6,

3-S Radially' outwardly from, the short cylinder so ie a second
eylinder 94 whiah extends-, to- a backside 96 of the cap- 26»

As shown ift Fig. 12> the inner surface- sa of this second

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 90 of the cap 26,
This larger diameter area just forward of the shoulder 100

5 provides for a snap fitting of the cap 26 onto the bushing 2 8 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 3 3 of the cap 
26, This space 104 is broken into two portions 106 and 108 , One 

io portion 106 extends to the rear wail 52 and the other portion 108 
extends through the rear wall 52 to communicate with the 
transverse slot so, This second space portion 108 extends 
between a first radial wail 110 and a second radial wall 112 
defining the second space portion ios therebetween such that the

15 space portion 108 forms a partially annular slot which receives 
a post. 114 extending from the bushing 28. which, will new be 
described in detail,

Turning new- to Figs» 2A and &, it. will be appreciated, that 
the bushing 28 includes a rearwardly extending tubular portion

20 116 which is adapted to extend over a cylindrical boss (not
shown) in the body 12 of the trigger sprayer io* The inner 
surface of the tubular portion 116 has riba 118 therein for 
facilitating engagement with annular grooves in the cylindrical 
boss in the body 1? of the sprayer 10, hidden from, view in Fig,

25 1,
Extending transversely at the front end of the tubular 

portion 116 is a plate portion 120 which forms a front face of 
the trigger sprayer Ιό when, the bushing 18 is uounted tu the 
trigger sprayer body 12». . ·

30 Th® plate portion 12 0 has two rearwardly extending locating
arms 122 and 124 which are received within the shroud or cowling 
14 of th® body 12 of th® trigger sprayer 10» Also, a short rib 
126 extends rearwardly from the plat® portion 120 integral with 
the tubular portion xis, ' . *

30 mending forwardly from tha plate portion 120 is a
cylindrical portion 128 which has an annular rib 130 thereon and 
which is adapted to be received within tha second cylinder 94 of

. . : ■ %

SUBSTITUTE SHEET
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the cap 26 between the short cylinder 8 0 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 loo 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 
diametet such that there is an annular apace 134 formed between 
the cylindrical boss 132 and the cylindrical portion 128. Thia 

io annular apace 134 extends all the way back to the plate portion 
120 and the plate portion 120 has a slot 135 therethrough 
adjacent the top aide of the cylindrical, boas 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 Fig. 2A, a front end 136 of the cylindrical boss 

132 has a cylindrical cavity 138 therein. A pair of 
longitudinally extending side slots 141, 142 formed in the outer 

periphery of the cylindrical boss 132 and a pair of transverse

20 slots 151, 152 are formed in the front end 136 of the boss 132 
in alignment with the side slots 141, 142 and in communication 

with the cavity 138. Those clots 151, 152 are cut through a wall 
154 of the cavity 138 so as to communicate with the cavity 138 

on a tangent^ rather-than on a radius» .
25- As is well known in the art of trigger sprayers, this

configuration allows liquid that flows through the tubular 

portion 116, the slot 135 in the plate portion 120, and the 
annular space 134 to the side slots 141, 142 and then through the 

tangential transverse slots 151, 152 to enter the cavity 138 on
30 a tangent such that the liquid is caused to swirl in the cavity 

138 and then exit forwardly therefrom through the orifice 62 in 
th« rear wall 51 in the eap- 30 to· ereate a ethical spray show» 
by dashed line» in tig*, such a fowation at the front end 
136 of a cylindrical boss 132 is often referred to as a spin or

35 spray elewenfe»
With reference to Fig. 14, it will be appreciated that when 

the side slots 151, 152 leading to the tangential transverse
. ' . ■

mift&Wirm cjucpt
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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 or 91, 92 the tubular portion 116 is in 

communication with the orifice 62, In Pig, 9 the pai·; of slots

5 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 through 
the slots 81, 82 in the short cylinder 80, through the side slots 

151, 152 on the boss 132 and then through the tangential
10 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 

directs liquid through a portion of a bean shaped slot 160 in the

15 shuttle 30 as will be described in greater detail hereinafter, 

The post 114 from bushing 28 extends outwardly from a front

face 162 of the plate portion 120 and has a rectangular-in-cross­
section body 163 except at the outer distal end thereof where the 

post 114 has a pin 164 extending from tho rectangular-in-cross-

20 section body 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 tha cop 26 to a position Where the pin 164 extends 

across a portion of the transverse slot 50 in the cap 26, The 

pin 164 at the end of the post 114 is adapted to engage one or
Sft the other of two spaaed apart lugs or ears 166, 168 of the

shuttle 30 for causing the shuttle 30 to he located in a 
particular position thereof relative to tha cap 2 6 upon rotation 
of the cap 26, as will be described in greater detail 
hereinafter, .

10 As shown In Figs. 2A and 2B, the shuttle 30 has a unique
configuration with a rounded head portion 170 and a body portion 
172, The spaced apart rearwardly ears or lugs 166, 160 extend 
rearwardly from the body portion 172.

The rounded head portion 170 of the shuttle 30 Is received
3S between hills 59 and 60 so as to float in the notch 61 

therebetween In or on the end or pivot wall 58 of the slot 50 on 
rotation of the cap 26* In this respect, as shown in Fig. 6, the
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rounded head portion 170 will bear against the bill 60.
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 foam position shown in Fig.·

5 ll, the rounded head portion 170 will a,sx, engage the hill 60 to 
position the. shuttle· 30 in a desired location as . will be 
described in greater detail hereinafter»

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

10 60 as shown in Fig. 9. When the cap 26 is moved from the spray
position to the stop position# the shuttle 30 will b< in the 
position of the shuttle shown in Fig. 11 but the cap 26 and the 
inner 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

15 30 in a stop position of the cap 26 is not shown in the drawings.
Referring again to Figs. 2A and 2B, the body portion 172 of 

the shuttle 30, in addition to having a rounded head portion 170
and two- shoulders 174 and 176 ae well as two rearwardly extending 
ears or lugs 166 and 168 also has tho arcuate or bean shaped slot

20 160 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 lobe 181 of the bean shaped clot 160 
extends through the body portion 172 to a spoke formation 184 
formed at the front side 180 of the shuttle 30 in the area of the

25 lobe: space i&x of the arcuata bean shaped slot 11®»- Λ second 
lobe space 182 extends completely through the body portion 172. 
The spoke formation 184 includes spokes 186 which extend from ft 
hub-188 to the. edges- of the lobe apace 181 and, to an a/mte- rl» 
which extends across the bean shaped slot 160 to provide a rim

31 for the spokes 186 that extend thereto» The spokes 186 extend 
Inwardly to the hub 188 which is conical in shape as best shown 
lb Fig*.» s and 12« $bo cone shaped hub 188 extends to an apex 
rearwardly as shown in Figs. 6, 9 and 12, When this conically 
shaped hub its is positioned in front of the edifice 62» as show»

55 in Fig. 12, liquid exiting the orifice 62 will be deflected 
outwardly through tha spaces between the- «poke® Ml and. against 
the threaded surface 68 of the foaming cylinder 66 defining tho

*
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foam generating chamber 69.

A flab base of the hub 188 and flat side of the spokes 186 
are shown in Pig. 2A on the front side iso of the body portion 
172 of the shuttle 30. Also shown is guide notch or chute 190

5 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 90 when 
the nossle assembly 22 is in the foam position shown in Pig, 12,

The back side of the spokes 146 can taper to an edge so as
10 to present an inverted v shaped profile to the liquid impinging 

thereon, In other words/ the spokes preferably have a triangle 
shaped croes~se.ct.ion» . ■ '

m .the operation of the noma assembly 227 assuming that 
the cap 26 had been rotated from the spray position shown in Fig,

15 8 to the stop position in Fig. 5, it will be apparent that the
middle portion of the bean shaped slot 16Ο and the through 
portion 182 of the'slot 160 in the area of the lobe space 162 is 
positioned behind the foam generating chamber 69 and the ear or 
lags 166 engage the pin. 164, in the step position of the cap 26

20 and shuttle 30 it is to be understood, of course, that the 
shuttle 30 could be in the position shown in Fig, 8 with the 
edge 58 of the slot 50 in tho position shown in Fig, 5, In 
either case, however, neither of the pair of slots 81, 82 or 91,
92 will be in registry with tho side slots 1, 152 in tho boss

26 132 of the bushing 28 as shown in Fig. 7. As a result, liquid
cannot flow from the tubular portion 116 of the bushing 28 to 
either part of «lots 81 r 62 or 91, 61 In fha short cylinder so 
of th® cap 26 and no liquid can bo ejected from tho nos2le 
assembly 22,

30 Then, whan the cap 26 is rotated to the spray position shown
in Fig. 8, the lobe space 182 of the bean shaped slot 160 in th® 
shuttle 30 is caused to be positioned directly behind the foam 
generating chamber 69 as a result of tho ear or lug 168 of the
shuttle 30 engaging the pin. 164 and the head, portion ivo being '

3S pivoted about the notch 61 between the hills S6 and. co, in this 
position, the side slots isir i§2 and the tangential slots 141,
142 in the boss 132 of the bushing 28 are in registry with the
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pair of slots 81, 82 in the short cylinder 80 of the cap 26 such 
that liquid can flow 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

5 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 3 0 and out through the foaming chamber 69, as shown in 
Fig, 9 in a spray pattern. This is the spray position of the

10 nestle assembly 22.
Then/ when the nossle assembly 22 is rotated to the foam 

position shown in Fig, 11, the rounded head portion 170 pivots 

between the hills. 59. and 6o. Here the shoulder 174 of the body 
portion 172 of the shuttle 30 rests against the hill 60 and the

15 Chute 19o is positioned directly behind the wedge shaped· slot IQ 
in the front wall 54 of the cap 26, In this position, air can 

enter through· the wedge shaped slot 70 in the front wail 54 of 
the cap 26 along the guide notch or chute 190 to the lobe space 

182 of the beah shaped slot 160 and in the area around the cone

20 shaped hub 188 and behind the spokes 186, In this area# liquid 
being ejected from the orifice 62 in a swirl or spray passes 

through the space between tho spokes 146 and some liquid engages 

tha tapered side of the cone shaped hub 188, Here the air can 

mix with the liquid being ejected from the orifice 62 and can
25 enter the foaming chamber 69 from the rear side thereof and mix 

with sprayed liquid impinging upon the threaded inner surface 68 
in the foam generating chamber 69. it will be understood that 
the force of the fluid ejected from the orifice 62 against the 
spokes: 140 serve» tc Induce dir Into the chute 190 and. the lobe

30 space 182 of the bean shaped slot 160 for entering into the 
foaming chamber 69 for mixing with the liquid spray to form foam. 
In this respect, the air is educed from tha front of the cap 26 
through·· the wedge ehaped. «lot 70 in ths front wall 54* the- chute

• 190, the lobe space 182 to the lobe space 181 having the spokes
55 ltd therein.» Thi» result» in the creation· of foam in the foam

generating chamber «9 which· i* ejected from·, the fearning cylinder 
upon eucoeMlv» actuation» of the trigger id cf the trigger
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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 slot 70 of the 
cap 26 is located at the bottom ot the cap 26 such that any foam 
dripping out of the foam generating chamber 69 and around the 
short cylinder 89 will be sucked hack into the nozzle 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 wilt be apparent that the 
nozzle assembly 22 of the present invention has a number of 
advantages, some of which have been described above and others 
of which are inherent in the invention. Notably, the nozzle 
assembly 22 has only three pieces, the cap 26, the bushing 28 and 
the. shuffle 30'* Although each of these pieces has a number of· 
structural formations thereon, as described above, each of these 
pieces can be inlection molded so that once the molds are formed, 
each piece can be mass produced, with a minimum·, of cost,.. As- a 
result, the spray/off/foam nozzle assembly 22 of the presen' 
invention provides a simple and very efficient means’; for 
providing both spray and foam;»·

It will also be apparent from the foregoing description that 
modifications can be made to the nozzle assembly of the present 
invention without departing from the teachings thereof* In this 
respect, a foam generating chamber 209 within a foaming cylinder 
210 can be generally conical in shape and have a serrated surface 
212 as shown, in Fig* 2S* »hie facilitates not only a better 
spray pattern- by reason of the- conical shape of the foam 
gene? y·ing chamber 209 but also facilitates the generation of 
foam since the spray, as· directed by the cone shaped hub iss, 
will better engage the serrated surface 113 cf the- foam 
generating chamber 20-9- fcr creating foam,

Also the back edge 58 of th® slot 50 can bo repositioned 
clockwise such that a portion of the hub- 69 extends across· part, 
of and behind- the wedge shaped slot 79 fern accurate locating of
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the chute 190 by reason of engagement of the shoulder 174 against 
the hill 60.

Accordingly, the scope of the invention is only to be 
limited as necessitated by the accompanying claims.
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AMENDED CLAIMS
(received by the International Bureau on 26 September 1989 (26,09,89)

, original claims 1-8 replaced by amended claims 145 (3 pages))

*5

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

10 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

15 first passage means in said bushing, said cap being mounted to 
and on said bushing and being rotatable qn 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

20 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

25 spray position and in the rotated foam generating position of 
the nozzle assembly, and foam generating means iuoludieg 
^aovable-mfrana-movably mounted within said cap and arranged to 
be moved into communication with said second passage means when 
said cap has been rotated to said foam generating position for

30 generating foam on actuation of a trigger of the trigger 
sprayer to which the nozzle assembly is mounted.

2« The nozzle assembly of claim 1 wherein said cap has a 
longitudinal axis about which it is rotated and a transverse 
slot in said cap extending transversely of said longitudinal

35 axis, and said foam generating means includes a shuttle which 
is received in said slot and which is movable upon rotation of 
said cap between a spray position and a foam generating 
position.

3. The nozzle assembly of claim 2 wherein said shuttle has
40 a spoke formation including at least two spokes and a slot 

therein, a part of said slot extends through the shuttle and



»
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part of said slot, extends to said spoke formation through which 

liquid is sprayed and deflected by said spokes.

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

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

6. The nozzle assembly cf claim 5 wherein said cap has 

a longitudinally extending slot therein which extends parallel 
to said longitudinal axis and areuefeiy about said axis and 
said home bushing has a post which extends outwardly 
therefrom into said transversely arcuatef longitudinally 
extending slot, in said cap and which.is positioned to engage 
said shuttle upon rotation' of said cap for holding said, shuttle 
in a, desired position relative to said rotated cap for 
establishing a., foam- generating position or spray position of 
said nozzle assembly,

7. 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 next in a depression in an inner wall of 
the cap and, at a rear end of the shuttle, said shuttle has· two> 
spaced apart rearwardly extending lugs or ears which are 
positioned in tho cap to engage the post upon movement of tho 

cap carrying the shuttle therewith.
a, fhe n.oxzle assembly· of claim 3 wherein said shuttle 

has. a. front side and, a bach side and spokes of said, spoke 
formation, have on the back side of said, shuttle a configuration, 
which ' will deflect llguld. angularly through the openings, 
between, said, spokes,,'

The nozzlo assembly of claim 3 wherein said shuttle

i.



has a front side and a back side and said spoke formation 
includes a central hub, and said hub on the back 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 claim 3 wherein said shuttle 

has a front side and a back side and wherein said shuttle has 
a recess or cavity in the back side thereof behind said spoke
formation,

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

13. The nozzle assembly of claim 4 wherein said shuttle 

has a front side and a back Side and has a guide notch formed 
in the front side thereof communicating with said through 
portion of said slot through said shuttle, said cap has a front 
Wall with a wall slot therethrough, and said guide notch is

·;··
·«··

·:··*·«
Γ··:<

·. ·:

. .*·.

,A , *■

positioned behind said slot and in said front wall when said 
cap is rotated to:· said foam position so that air can be sucked 
into- said transverse, slot through said wall slot and guide 
notch·,.

14,. The nozzle assembly of claim 13 wherein Said notSle 
assembly has a bottom side and side wan slot is located 
adjacent said bottom side of said nozzle assembly when said cap 
is rotated to said foam generating position,

IS, $he nestle assembly of claim 1 wherein said second 
passage· means in said cap:.· for communicating with said passage 
means in said busing comprises a spray passage portion and a 
foam passage portion» said spray passage portion being in 
communication with said first ■ passage means of said bushing- 
when said cap. is in said spray position and said foam passage 
portion being in communication with said first passage means 

of said bushing when, said cap is in said foam generating 
position, .
bated this toth day of dune» xsst, ·
By its patent Attorneys:

Fellows institute of Patent
Attorneys of Australia 4
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3 front side and a back 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. \

has a front side and a back side and said spoke formation 
includes a central hub, and said hub on the back side of said 
shuttle has a configuration which will deflect liquid angularly 
and outwardly from a longitudinal axis through said huh,

cylindrical wall surface is an irregular surface.
12. The nozzle assembly of claim 1 wherein said second 

passage means in said cap far communicating with said passage 
means in said bushing comprises a spray passage portion and a 

20 foam passage portion, said spray passage portion being in 
communication with said first! passage means of said bushing 
when said cap is in said spray portion and said foam passage 
portion being in communication with said first passage means of 
said bushing when said cap is in\said foam generating portion, 

25 13. The nozzle assembly of\alaim 3 wherein said shuttle
has a front side and a back sideAand wherein said shuttle has 
a recess or cavity in the back side thereof behind said spoke 
formation, \

14. The nozzle assembly of claim 3 wherein said cavity has 
30 a generally 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 depression in an inner wall of 
the cap and, at a rear end of the shuttle, said shuttle has two 

35 spaced apart rearwardly extending lugs or ears which are 
positioned in the·· cap- to engage the post upon movement of the
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