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(57) Abstract

A cap, spinner, and discharge nozzle assembly for use with a liquid dispensing apparatus such as a trigger sprayer. The
spinner assembly can be externally fitted to the discharge nozzle, and includes an annular chamber (32) surrounding a central
post (38) having a swirl chamber (44) in its top. The central post (38) includes longitudinal grooves (42), communicating with
tangential grooves (46) in an annular wall (45) defining the swirl chamber (44). Apertures (40) are provided in the base of the an-
nular chamber (32) such that pressurized liquid flows through the apertures (40) and into the annular chamber (32), with a result-
ing reduction of velocity, and then along the longitudinal grooves (42) and through the tangential grooves (46) into the swirl
chamber (44). A cap is provided which variably engages the discharge nozzle and which has at least a central projection (51) on
the inner side of its front face, and preferably an annular groove (52) formed by an outer projection (53) surrounding the central
projection (51). The central projection (51) may reversibly seal against the floor and/or annular wall (45) of the swirl chamber
(44), and the annular groove (52) may seal over the annular wall (45).
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ONE-PTIECE SPINNER ASSEMBLY
1. Field of the Invention

The present invention is directed to a one-piece
spinner assembly, for use with a discharge nozzle in a
fluid dispenser such as a sprayer bottle, which may be
assembled to the fluid discharge apparatus of the fluid
dispenser from its exterior.

More particularly, the present invention is direc-
ted to a spinner assembly in which the spinner, priming
valve, and compression spring positioned therebetween are
formed as a single piece, which may be assembled to the
discharge nozzle from its exterior. The spinner assembly
may form part of a discharge nozzle assembly which in-
cludes a cap adapted to fit over the spinner and variably
engage the discharge nozzle.

2. Description of Background and Relevant Materials

Fluid dispensers, such as pump bottles, pump spray
bottles, and in particular trigger sprayer bottles, are
used to dispense a broad range of substances. Those
substances include hand, face, and body lotions; and,
cleaners for materials as diverse as wood, glass, vinyl,
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leather, suede, metals (such as aluminum, copper, brass,
silver, and chrome), rubber (such as automobile tire
brighteners), formica, ceramics, stainless steel, fab-
rics, painted surfaces, and the like. ,

The most commonly used type of fluid dispenser is
probably the trigger-type sprayer bottle. (See, for
example, TADA, U.S. Patent No. 4,815,663, and European
Patent Application No. 83110619.0, Publication No. 0 117
898, for illustrations and discussions of trigger-type
sprayers.) Trigger-type sprayer bottles, while differing
in specifics, generally share certain elements in common.
Among these common elements are three referred to, for
purposes of the present application, as the spinner, the
priming valve, and the compression spring, which is
located between the spinner and the priming valve. For
purposes of convenience, these three elements are refer-
red to collectively herein as the "spinner assembly".

The prior art spinner assemblies complicate the
manufacture of the fluid dispensing apparatus into which
they are incorporated because they are internal to those
mechanisms. This is true even of the prior art one-piece
spinner assemblies, such as that shown in TADA, U.S.
Patent No. 4,815,663, Fig. 4a. As may be clearly seen
from Fig. 1 of TADA, during assembly of the fluid dispen-
sing apparatus, spinner assembly 60 must be placed within
nozzle 56. This has at least two disadvantages compared
with a spinner assembly which could be assembled to the
fluid dispensing apparatus externally. First, the inter-
nal placement will require more time on the part of the
assembler, slowing production time and increasing produc-
tion costs. Second, should the spinner prove defective
during quality control testing, the fluid dispensing
apparatus must be disassembled in order to replace the
defective spinner assembly.

There is a third disadvantage to the use of inter-
nal spinner assemblies, which relates to the need to
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provide the user of the fluid discharge apparatus with
more than one configuration of fluid output. With the
general exception of lotions, fluid dispensers are typi-
cally used to dispense liquids such as cleaning solu-
tions. Because of the varied environments in which such
dispensers may be used, and the extremely wide range of
surfaces to which they may be applied, it is generally
considered desireable to enable the user to select bet-
ween different configurations of the discharged fluid.
Most commonly, this selection provides the user with a
choice between the spray configuration described above,
and a stream configuration wherein the fluid is projected
from the dispenser in a substantially coherent, cylindri-
cal stream.

The prior art demonstrates that numerous attempts
have been made to provide suitable selector mechanisms.
STOESSER et al., U.S. Patent No. 4,463,905, is directed
to a foam-spraying apparatus wherein a liquid is first
ejected from a hand dispensing pump through an atomizing
nozzle, forming a spray, and the spray thus formed is
then passed through foam-forming means. The foam-forming
means includes a housing and a screen, and is operatively
associated with the dispensing pump by a snap-fit mecha-
nism (see, e.g., column 4, lines 42 et seq.).

TADA, U.S. Patent No. 4,350,298, is directed to an
improvement in the nozzle cap of a foam dispenser, where-
by the nozzle cap includes a plurality of arms forming an
obstacle with which a liquid sprayed from an orifice of
the foam dispenser collides. A plurality of foam outlet
ports is provided between adjacent arms. The nozzle cap
is moveable relative to the foam dispenser body between a
sealing and a foaming position, and may be formed inte-
grally with the foam dispenser nozzle through a hinge
(see, e.g., column 3, lines 14 et seq., and claim 1).

DOBBS, U.S. Patent No. 4,706,888, is directed to
use of a rotatable nozzle cap having a plurality of lon-
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gitudinal grooves which communicate with alternating
radial and tangential channels. Rotation of the nozzle
cap controls whether the fluid current passes along the
longitudinal grooves and through the radial channels,
producing a stream, or through the tangential channels,
which impart a spin to the fluid current and produce a
spray.

Co-pending application U.S.S.N. 07/533,454, filed
June 5, 1990, is directed to a fluid discharge apparatus
for imparting a stream configuration to a current of
fluid, in the form of a nozzle containing a passageway
having at least a receiving portion with a substantially
rectilinear cross-section, and an issuing portion with a
substantially curvilinear cross-section. A fluid current
passing through the passageway thereby emerges from it in
a stream configuration. 1In a preferred embodiment, this
apparatus may take the form of a cover or cap, hingedly
connected to the discharge orifice region of the sprayer
so that it can be reversibly attached to that orifice.

These selector mechanisms must cope with the fact
that the initiai fluid configuration which they are de-
signed to change is generated by an internal mechanism,
namely, the internally-mounted spinner assembly. Thus,
at the point at which the selector mechanism acts to
change the fluid configuration, the fluid has already
passed beyond the spinner assembly and through the dis-
charge orifice. Much of the prior art therefore provides
a selector mechanism in the form of some type of cover or
cap which may be reversibly attached to or placed over
the discharge orifice. This increases the number of
parts used in the fluid discharge apparatus, with a con-
sequent increase in production costs and time; compli-
cates operation of the apparatus by the user, who must
generally manually engage or disengage the selector
mechanism in addition to unsealing the discharge orifice;
and, any such selector mechanism is likely to decrease
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the force with which the fluid is projected onto the work
area. Moreover, the design and efficiency of such selec-
tor mechanisms is complicated by the need to make the
selector mechanism fluid-tight when it is in operation.
Also of interest in this field is TADA, U.S.
Patent No. 4,940,186. As shown, for example, in Figs.
13, 16, 20, and 21, this document discloses a spinner 112
which consists of a bottomed hollow cylinder (see also
claim 6). Through holes are cut into the rear surface of
the bottom of the spinner to form liquid passages 114.
These liquid passages 114 communicate with a circular
recess, 118, which is made in the center of the distal
end of the spinner, through tangential grooves 115. As
described at, for example, column 14, lines 7-28, in use
pressurized liquid flows from nozzle 79 through liquid
passages 114 and into recess 118. There are at least two
drawbacks to this configuration. First, and with par-
ticular reference to Figs. 16 and 20, even with the cap
110 in the spray position wherein inner cylinder 122 of
the cap is slightly moved away from the bottom of cir-
cular recess 118, fluid will not flow exclusively through
tangential grooves 115 into circular recess 118 before
exiting through orifice 113. Because of the clearance
between the side wall of cylinder 122 and the side wall
of circular recess 118, some fluid will also flow through
liquid passages 114, into the gap between the front inner
face of cap 110, and from there between the side wall of
cylinder 122 and the side wall of circular recess 118,
and thus into the circular recess. This will create
significant turbulence in the circular recess, which may
be expected to detract from the consistency of the resul-
ting spray and/or to cause dripping at the outer opening
of orifice 113. Second, because the fluid flows from the
relatively large interior space of the bottomed hollow
cylinder into relatively restricted liquid passages 114,
and then directly through tangential grooves 115 and into
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circular recess 118, the fluid will have a relatively
high velocity throughout its course from liquid passages
114 into circular recess 118. This will aggravate the
turbulence problem referred to above, resulting in a
correspondingly greater deterioration in spray quality
and increased dripping.

In view of the above, it would be desireable to
provide a spinner assembly which may be simply and ef-
ficiently assembled to a fluid dispensing apparatus from
the exterior, and which may also cooperate directly with
a selector mechanism, thereby simplifying production and
use of the fluid dispenser while enhancing efficiency of
operation and ease of use. It would also be desireable
to provide a spinner assembly wherein the flow of pres-
surized liquid into the swirl chamber is controlled in a
way which minimizes turbulence, thereby improving the
characteristics of the output from the fluid dispensing
apparatus and minimizing or even substantially elimina-
ting dripping from the discharge orifice during use.

SUMMARY OF THE INVENTION

In accordance with the above objectives, there is
provided a spinner assembly adapted for external engage-
ment with a discharge nozzle. The spinner assembly in-
cludes a priming valve configured to mate with a priming
valve seat, biasing means for biasing the priming valve
towards the priming valve seat, and a spinner head.

The spinner head includes spinner means for impar-
ting radial spin to a current of fluid passing through
the spinner means, and sealing means for providing a
fluid-tight seal between the spinner head and a nozzle
cap configured to fit over the sealing means and engage
the discharge nozzle.

The spinner head may include an annular sealing
flange, a post positioned within the annular sealing
flange, and an annular chamber defined therebetween. The
annular chamber may further include a fluid input end,
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having at least one aperture which communicates the an-
nular chamber with the interior of the discharge nozzle.
The annular chamber preferably has a larger cross-section
than the at least one aperture, so that the velocity of a
fluid projected along the interior of the discharge noz-
zle and through the at least one aperture will decrease
when the fluid enters the annular chamber. Preferably
there will be a plurality of apertures, evenly spaced
around and adjacent to the periphery of the base of the
post.

The post includes at least one longitudinal
groove, which begins at the top of the post and extends
along at least a portion of its length. Preferably there
will be a plurality of longitudinal grooves, evenly
spaced around the circumference of the post. At least
one of the longitudinal grooves and at least one of the
apertures should be aligned on a common radius of the
annular chamber.

In a preferred embodiment, there are at least two
longitudinal grooves and at least two apertures, and each
of the longitudinal grooves is aligned with one of the
apertures on a common radius of the annular chamber. 1In
a particularly preferred embodiment there are two lon-
gitudinal grooves and four apertures, with the two lon-
gitudinal grooves being spaced substantially at a 180°
interval from each other around the circumference of the
post and the four apertures being evenly spaced substan-
tially at 90° intervals around the circumference of the
post.

The top of the post includes a swirl chamber
surrounded by an annular wall. The annular wall has at
least one tangential groove in it, communicating the
swirl chamber with the annular chamber. The at least one
tangential groove, which may extend to substantially the
full depth of the annular wall, should have substantially
parallel sides, and its central axis should not intersect
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the axis of the swirl chamber. This results in fluid
acquiring a radial spin as it passes through the tangen-
tial groove into the swirl chamber.

The at least one longitudinal groove may communi-
cate with the at least one tangential groove. DPrefer-
ably, there are two tangential grooves, spaced substaﬁ-
tially at a 180° interval from each other around the
circumference of the annular wall, and two tangential
grooves, also spaced substantially at a 180° interval
from each other around the circumference of the annular
wall. Most preferably, this configuration includes four
apertures, evenly spaced substantially at 90° intervals
around the circumference of the post, with each of the
longitudinal grooves being aligned with one of the aper-
tures on a common radius of the annular chamber.

The biasing means may be positioned between the
priming valve and the spinner head, and the priming
valve, biasing means, and spinner head may share a common
longitudinal axis. The biasing means may be a spring,
which includes at least one approximately sinusoidal wave
form. Preferably, the spring includes a plurality of
approximately sinusoidal wave forms, in an alternating
180° configuration.

The priming valve may further include centering
means for centering the priming valve in the priming
valve seat when the spinner assembly is engaged with the
discharge nozzle. In particular, the priming valve may
have a substantially continuously decreasing cross-sec-
tion in the direction towards the priming valve seat,
thereby effecting centering of the pPriming valve in the
priming valve seat when the spinner assembly is engaged
with the discharge nozzle. Moreover, the priming valve
may terminate in a longitudinal extension having a
smaller cross-section than the priming valve seat. This
longitudinal extension is configured to ensure proper
alignment of the priming valve with the priming valve
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seat when the spinner assembly is engaged with the dis-
charge nozzle.

The present invention is also directed to a cap
adapted to fit over the spinner assembly as defined
above, and to variably engage the discharge nozzle. This
cap may include a substantially annular side wall and a
front face, with the front face having an outer side, an
inner side, and an orifice. The inner side may include
an annular central projection surrounding the orifice and
having a height at least equal to the height of the an-
nular wall. This annular central projection should be
configured and positioned to sealingly engage the inside
of the annular wall when the cap is substantially com-
pletely engaged with the discharge nozzle.

The cap may be threadably engageable with the
discharge nozzle such that rotation of the cap about its
axis in a first direction brings the cap into increasing
engagement with the discharge nozzle and moves the cen-
tral projection towards the swirl chamber, while rotation
of the cap about its axis in a second direction brings
the cap into decreasing engagement with the discharge
nozzle and moves the central projection away from the
swirl chamber. Alternatively, the cap may be slidably
engageable with the discharge nozzle, such that sliding
of the cap along its axis in a first direction brings the
cap into increasing engagement with the discharge nozzle
and moves the central projection towards the swirl cham-
ber, while sliding of the cap along its axis in a second
direction brings the cap into decreasing engagement with
the discharge nozzle and moves the central projection
away from the swirl chamber.

The inner face of the cap may include an annular
outer projection surrounding and spaced from the central
projection. Between the central projection and the outer
projection there is defined an annular groove, having a
width substantially identical to the width of the annular
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wall. In this manner the annular wall may be sealingly
engaged between the central projection and the outer
projection when the cap is substantially completely en-
gaged with the discharge nozzle. The outer projection
should have a height sufficient to extend at least to the
bottom of the tangential groove when the cap is substan-
tially completely engaged with the discharge nozzle.

The surface of the inner side of the cap is pre-
ferably substantially smooth and, except for the central
projection and, where present, the outer projection,
substantially flat.

In an alternative embodiment, the present inven-
tion is directed to a spinner and discharge nozzle as-
sembly in a trigger sprayer for dispensing a ligquid. The
spinner and discharge nozzle assembly include a nozzle
assembly having a liquid nozzle chamber therein, and a
spinner assembly having a spinner head in sealing engage-
ment with the nozzle assembly at a downstream end there-
of.

The spinner head may further include a base por-
tion, a central post extending downstream from the base
portion, and an annular flange extending downstream from
the base portion. The annular flange surrounds the base
post and is spaced outwardly therefrom, such that an
annular liquid chamber is defined therebetween. The base
has aperture means therethrough communicating the nozzle
chamber with the annular chamber, and the annular chamber
imparts a reduction in velocity of the liquid when the
liquid enters the annular chamber from the aperture
means.

A swirl chamber is located at the downstream end
of the post, which has an annular wall defining a swirl
chamber therein and passage means communicating the an-
nular chamber with the swirl chamber. The passage means
may include at least one tangential groove, and at least
one longitudinal groove, in the wall of the post. The
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longitudinal groove opens toward and is located within
the annular chamber, and communicates with the tangential
groove. In this confiquration, liquid from the nozzle
chamber flows through the aperture means, then into the
annular chamber, into the longitudinal groove, and then
through the tangential groove and into the swirl chamber;
the liquid flows at a reduced velocity in the annular
chamber prior to entering the tangential groove.

The longitudinal groove and the tangential groove
may be aligned along a common radius of the spinner head.
Preferably, there are at least two diametrically opposed
longitudinal grooves, and/or at least two diametrically
opposed tangential grooves, with each of the longitudinal
grooves being aligned on a common radius of the spinner
head with a tangential groove. Most preferably, there
are also four apertures in the base, evenly spaced around
the circumference of the post.

The present invention also includes, in combina-
tion with this assembly, a cap adapted to fit over the
spinner head and variably engage the discharge nozzle
between open and closed positions. The cap includes a
substantially annular side wall and a front face, with
the front face having an outer side, an inner side, and
an orifice. The inner side has an annular groove sur-
rounding the orifice for receiving the annular wall at
the downstream end of the spinner post. Sealing means
may be provided for establishing a liquid-tight seal
between the annular flange of the spinner head and the
annular side wall of the cap.

The fit between the inner circumferential surface
of the inner wall and the inner circumferential surface
of the annular groove provides a liquid sealing engage-
ment therebetween, preventing liquid from flowing between
the engaging surfaces of the annular wall and the annular
groove. Preferably, the width of the annular groove and
the width of the annular wall are substantially equal, to
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provide liquid sealing engagement both between the inner
circumferential surface of the annular wall and the inner
circumferential surface of the annular groove, and be-
tween the outer circumferential surface of the annular
wall and the outer circumferential surface of the annular
groove. In this manner, the flow of liquid between the
engaging surface of the annular wall and the annular
groove is prevented.

Preferably, with the cap in its closed position
the outer circumferential surface of the annular groove
extends at least to the bottom of the tangential groove,
and the longitudinal groove extends from the tangential
groove past the outer circumferential surface of the
annular groove. It is also preferred that the tangential
groove extend to substantially the full depth of the
annular wall.

The cap may have a central projection that seals
against the floor of the swirl chamber with the cap in
its closed position, to block the flow of liquid through
the orifice.

The spinner and discharge nozzle assembly may
further include a priming valve configured to mate with a
priming valve seat, and a spring extending between the
base of the spinner head and the priming valve. The
spinner head, spring, and priming valve are preferably of
integral, one-piece, molded plastic construction.

Brief Description of Figures

Fig.l depicts the cap, spinner, and discharge
nozzle assembly according to the present invention. In
the position shown, the cap is fully engaged with the
discharge nozzle, such that the annular groove 52 defined
by central projection 51 and outer projection 53 on the
inner face of the cap is sealingly engaged with the annu-
lar wall 45 surrounding the swirl chamber 44.

Fig. 2 is a partial view showing the cap backed
off from the discharge nozzle to such an extent that
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there is no overlap between the annular groove 52 and the
annular wall 45 of the swirl chamber 44. 1In this posi-
tion, the assembly will produce a stream.

Fig. 3 is another partial view showing a position
intermediate to that of Fig. 1 and Fig. 2. The cap is
backed off sufficiently to allow fluid to flow through
the resulting apertures 60 in the tangential grooves in
the annular wall and into the swirl chamber, but the
annular groove is overlapping the annular wall such that
fluid cannot enter the swirl chamber other than through
the tangential grooves. In this position, the assembly
will produce a spray.

Fig. 4 is a top plan view of the swirl chamber 44,
showing one configuration of the tangential grooves 46 in
the annular wall 45.

Fig. 5 is identical to Fig. 1, except that the
inner side of the front face of the cap is shown having
only central projection 51 engaging annular wall 45,
without the outer projection (the remaining reference
numerals have been omitted for clarity).

Description of Preferred Embodiments
In accordance with the above goals, there is

provided by the present invention a one-piece spinner
assembly which can be assembled to a fluid dispensing
apparatus from the exterior. Moreover, due to the place-
ment and configuration of the spinner portion of the
spinner assembly, the spinner can cooperate simply and
efficiently with a selector mechanism for controlling
both the flow and shape of fluid projected from the fluid
dispenser.

As used herein, the term "fluid dispensing appara-
tus" refers to the apparatus or mechanism used to draw up
a fluid from a fluid container and expel it in a desired
direction and/or configuration. Thus, for a trigger-type
sprayer, the fluid dispensing apparatus would be the
trigger sprayer assembly. For a pump-type fluid dispens-

SUBSTITUTE SHEET




WO 92/07660 PCT/US91/07684

14

er, the fluid dispensing apparatus would be the pump
mechanism.

The term "fluid container" refers to the container
used to store fluid as a reservoir to be drawn upon by
the fluid dispensing apparatus. Generally, this will
simply be a bottle, which may be, for example, glass or
plastic, and which may assume a wide range of shapes,
sizes, colors, and configurations without departing from
the scope of the present invention.

The term "fluid dispenser" describes the complete
assembly of housing, fluid dispensing apparatus, and
fluid container. 1In other words, the fluid dispenser is
what the end user would pick up and use to dispense
fluid.

The term "stream configuration" means a substan-
tially coherent, cylindrical column of fluid, and is to
be distinguished from a spray configuration, in which a
fluid is dispersed in an expanding conical pattern.

- For purposes of providing a specific context
within which to discuss the present invention, in the
'following discussion reference may be made to the parts
or operation of a trigger-type sprayer bottle, such as is
commonly used to package liquid cleaner products. How-
ever, it is to be understood that any such references are
for purposes of illustration only, and in no way consti-
tute any express or implied limitation on the scope of
the present invention.

As discussed briefly earlier, a spinner assembly
consists of the spinner, the priming valve, and the com-
pression spring which connects the spinner and the prim-
ing valve. Each portion of the spinner assembly has a
particular function.

The priming valve -"acting under the force of the
compression spring - serves to control the flow of fluid
from the fluid container as it passes towards the dis-

charge orifice. When fluid is not being discharged, the
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compression spring urges the priming valve into a valve
seat through which the fluid must move in its passage
towards the discharge orifice. During use of the sprayer
this is necessary to enable the fluid dispensing appara-
tus to 'prime', that is, to permit the fluid to be drawn
up from the fluid container on the return stroke of the

trigger or pump mechanism. When the sprayer is not in

use, the sealing of the valve seat by the priming valve
prevents fluid from leaking out of the discharge orifice.

The spinner shapes the fluid into a desired con-
figuration, such as spray or stream, before it passes
through the discharge orifice. One common form of’spin-
ner involves a central, cylindrical chamber, having two
or more inlet ports which are shaped and/or positioned to
impart a radial spin to the fluid passing through them
into the central chamber. Thus, when the fluid passes
through the discharge orifice and exits the sprayer, the
spinning motion causes the fluid to disperse radially,
while the forward momentum imparted by the sprayer trig-
ger mechanism causes the fluid to project forward, resul-
ting in the expanding conical body of droplets charac-
teristic of a spray.

Turning now to the specifics of the present inven-
tion, and with reference to the accompanying Figures, the
trigger sprayer includes a nozzle, a spinner assembly,
and a cap. The nozzle has a nozzle fluid chamber 10 and
a valve seat 12 at the rear end.

The spinner assembly has a spinner head 14, a
spring 16, and a priming valve 18 that seats within the
valve seat 12. It also includes a centering guide 20 and
a centering probe 22. The spinner assembly is of one-
piece ci. struction.

The spinner head 14" is essentially a solid core
with an annular chamber 32 formed in the top or forward
end of the head. The annular chamber 32 defines an outer
annular sealing flange 34 that provides a fluid-tight
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seal at 36 with an interior surface of the cap, and also
defines a central post 38. The spring 16 extends from
the bottom or rearward end of the head.

Apertures 40 extend through the base of the annu-
lar chamber and communicate the nozzle chamber with the
annular chamber 32. The apertures 40 are located just
outwardly of the post 38, adjacent its periphery. Longi-
tudinal grooves 42 extend along opposite sides of the
post 38. The grooves are generally U-shaped in cross-
section and open toward the annular chamber 32.

A swirl chamber 44 is located in the top or front
of the post 38 within annular wall 45. Tangential
grooves 46 are located in the annular wall 45 and extend
between the longitudinal grooves 42 and swirl chamber 44.
The tangential grooves preferably extend the full depth
of the annular wall 45.

‘The cap threadingly engages the nozzle and has an
orifice 50 in its front face. On the inner side of the
front face of the cap, surrounding the orifice, is a
central projection 51. Preferably, central projection 51
is surrounded by an outer projection 53, defining there-
between an annular groove 52 having an inner circum-

ferential surface 54 and an outer circumferential surface

56. Preferably, the inner side 58 of the front face of

the cap is smooth and extends from the bottom of the
outer circumferential surface 56 to the annular side wall
of the cap such that the inner surface 58 defines a gen-
erally smooth flat disk. This smoothness helps minimize
turbulence in the fluid entering the annular chamber
which, as will be explained in greater detail below,
improves the characteristics of the spray produced by the
spinner assembly.

While the above discussign refers to a cap thread-
ingly engaging the nozzle, this mode of engagement is
neither critical to the practice of the present invention
nor limiting on the scope thereof. Any conventional
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means of engaging the cap with the nozzle may be used in
conjunction with the present invention, including, by way
of non-limiting example, sliding engagement.

The annular wall 45 of the post 38, and the annu-
lar groove 52, are dimensioned to provide a snug, or
essentially zero clearance, fit between the inner surface
of the annular wall 45 and the inner circumferential
surface 54 of the cap, and also between the outer surface
of the annular wall 45 and the outer circumferential
surface 56, so that virtually no fluid is allowed to pass
between these surfaces. The length of the inner circum-
ferential surface 54 is somewhat greater than the depth
of the annular wall 45 so that the rear of the circum-
ferential surface 54 can contact the bottom of the swirl
chamber 44 with the cap screwed in to its closed position
to seal off the orifice 50. The outer circumferential
surface 56 preferably should be at least as long as the
inner circumferential surface 54, and preferably somewhat
longer so that it extends at least to the bottom of the
tangenﬁial grooves 46.

' The longitudinal grooves 42 extend from the bottom
of the tangential grooves 46 rearwardly to a location
past the outer circumferential surface 56, so that fluid
in the chamber 32 is always allowed to pass into the
tangential grooves 46 without significant restriction
even with the cap closed. The longitudinal grooves 42
may extend rearwardly all the way back to the forward end
of the apertures 40.

In operation, liquid from the nozzle chamber 10
flows forwardly through the apertures 40 in the spinner
head and into the enlarged annular chamber 32, with a
reéulting drop in velocity. The liquid in the chamber 32
enters the longitudinal grooves 42 and from there flows
into the tangential grooves 46. With the cap in the
closed position, the liquid is blocked from passage into
the orifice 50 because of the contact of the rearward end
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of the inner circumferential surface 54 with the bottom
of the swirl chamber 44, and because of the sealing en-
gagement between the inner circumferential surface 54 and
the inner surface of the annular wall 45 as provided by
the snug fit between those surfaces.

With the cap unscrewed such that the rearward end
of the circumferential surface 54 moves away from the
bottom of the swirl chamber 44, liquid is allowed to pass
from the longitudinal grooves 42 through the openings 60
in the tangential grooves, which openings 60 are created
by the displacement of the circumferential surface 54
away from the bottom of the swirl chamber 44. Liquid is
not allowed to flow forwardly between the outer circum-
ferential surface 56 and the outer surface of the annular
wall 45 because of the close sealing engagement between
these surfaces.  Hence, the reduced velocity liquid flow
from the annular chamber 32 occurs substantially only
along a direct path through the openings 60 in the tan-
gential grooves created by the displacement of the cap
from its closed position. This direct path is ensured by
the sealing engagements of the circumferential surfaces
of the annular wall 45.

As a result, there is always ample relatively low
velocity liquid present at the tangential grooves 46, and
the liquid flow to the openings 60 is relatively smooth
to reduce the turbulence otherwise created if the liquid
were allowed to flow forwardly past the outer surface of
the annular wall 45, over the end of the wall, and then
back rearwardly past the inner surface of the annular
wall to the tangential grooves. This produces a superior
quality mist or spray, and additionally substantially
eliminates the dripping problem which is common in prior
art trigger sprayers. -

As the cap is further unscrewed such that the
openings 60 become larger (see Fig. 3), the liquid flow
into the swirl chamber 44 becomes greater to produce a
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coarser spray. As the cap is unscrewed still further
(see Fig. 2), the liquid flow becomes so great as to
produce a stream from the orifice 50.

The present invention has of necessity been dis-
cussed herein by reference to certain specific methods,
materials, and configurations. It is to be understood
that the discussion of these specific methods, materials,
and configurations in no way constitutes any limitation
on the scope of the present invention, which extends to
any and all alternative methods, materials, and configu-
rations suitable for accomplishing the ends of the pres-
ent invention.

In particular, while the one-piece valve assembly
to which the present application is directed was devel-
oped in the context of a trigger-type sprayer bottle, its
use is not limited thereto and the claims of the present
application should be understood to extend to any and all
fluid dispensers to which the presently claimed invention
may be readily applied or adapted.
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What We Claim Is:

1.

A spinner assembly adapted for external engagement
with a discharge nozzle, said spinner assembly compris-
ing:

a) a priming valve configured to mate
with a priming valve seat;

b) biasing means for biasing said
priming valve towards the priming valve seat; and,

c) a spinner head, said spinner head
comprising:

i) spinner means for imparting radial

spin to a current of fluid passing

through said spinner means, and

ii) sealing means for providing a

fluid-tight seal between said spinner

head and a nozzle cap configured to fit

over said sealing means and engage the

discharge nozzle.

2.

The spinner assembly as defined by claim 1, where-
in said spinner head further comprises an annular sealing
flange, a post positioned within said annular sealing
flange, and an annular chamber defined therebetween.

3.

The spinner assembly as defined by claim 2, where-
in said annular chamber comprises a fluid input end hav-
ing at least one aperture therein communicating said
annular chamber with the interior of the discharge noz-
zle,

4.

The spinner assembly as defined by claim 3, where-
in said annular chamber has a larger cross-section than
said at least one aperture, whereby the velocity of a
fluid projected along the interior of the discharge noz-
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zle and through said at least one aperture decreases upon
entering said annular chamber.
5.

The spinner assembly as defined by claim 3, com-
prising a plurality of apertures, said apertures being
evenly spaced around and adjacent to the periphery of the
base of said post.

6.

The spinner assembly as defined by claim 5, where-
in said post comprises at least one longitudinal groove
commencing at the top of said post and extending along at
least a portion of its length.

7.

The spinner assembly as defined by claim 6, fur-
ther comprising a plurality of longitudinal grooves, said
longitudinal grooves being evenly spaced around the cir-
cumference of said post.

8.

The spinner assembly as defined by claim 7, where-
in at least one of said longitudinal grooves and at least
one of said apertures are aligned on a common radius of
said annular chamber.

9.

The spinner assembly as defined by claim 8, fur-
ther comprising at least two longitudinal grooves and at
least two apertures, wherein each of said longitudinal
grooves is aligned with one of said apertures on a common
radius of said annular chamber.

10.

The spinner assembly as defined by claim 9, com-
prising two longitudinal grooves and four apertures, said
two longitudinal grooves being spaced substantially at a
180° interval from each other around the circumference of
said post and said four apertures being evenly spaced
substantially at 90° intervals around the circumference
of said post.
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11.

The spinner assembly as defined by claim 6, where-
in the top of said post comprises a swirl chamber sur-
rounded by an annular wall, said annular wall having at
least one tangential groove therein communicating said
swirl chamber with said annular chamber.

12,

The spinner assembly as defined by claim 11,
wherein said at least one tangential groove has substan-
tially parallel sides, and further wherein the central
axis of said at least one tangential groove does not
intersect the axis of said swirl chamber, whereby fluid
passing through said tangential groove into said swirl
chamber acquires a radial spin.

13.

The spinner assembly as defined by claim 12,
comprising two tangential grooves spaced substantially at
a 180° interval from each other around the circumference
of said annular wall.

14,

The spinner assembly as defined by claim 11,
wherein said at least one tangential groove extends to
substantially the full depth of said annular wall.

15,

The spinner assembly as defined by claim 14,
comprising two tangential grooves spaced substantially at
a 180° interval from each other around the circumference
of said annular wall.

16.

The spinner assembly as defined by claim 11,
wherein said at least one longitudinal groove communi-
cates with said at least one tangential groove.

"17.

The spinner assembly as defined by claim 16,

comprising two tangential grooves spaced substantially at

a 180° interval from each other arcund the circumference

SUBSTITUTE SHEET



WO 92/07660 PCT/US91/07684

23

of said annular wall and two longitudinal grooves spaced
substantially at a 180° interval from each other around
the circumference of said post.

18.

The spinner assembly as defined by claim 17,
further comprising four apertures evenly spaced substan-
tially at 90° intervals around the circumference of said
post, wherein each of said longitudinal grooves is align-
ed with one of said apertures on a common radius of said
annular chamber

19.

The spinner assembly as defined by claim 1, where-
in said biasing means are positioned between said priming
valve and said spinner head.

20.

The spinner assembly as defined by claim 19,
wherein said priming valve, biasing means, and spinner
head share a common longitudinal axis.

21.

The spinner assembly as defined by claim 20,

wherein said biasing means comprise a spring.
22.

The spinner assembly as defined by claim 21,
wherein said spring comprises at least one approximately
sinusoidal wave form.

23.

The spinner assembly as defined by claim 22,
wherein said spring comprises a plurality of approxi-
mately sinusoidal wave forms in an alternating 180° con-
figuration.

24,

The spinner assembly as defined by claim 1, where-
in said priming valve comprises centering means for
centering said priming valve in the priming valve seat
when said spinner assembly is engaged with the discharge

nozzle.
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25.

The spinner assembly as defined by claim 24,
wherein said priming valve has a substantially con-
tinuously decreasing cross-section in the direction to-
wards the priming valve seat, thereby effecting centering
of said priming valve in the priming valve seat when said
spinner assembly is engaged with the discharge nozzle.

26.

The spinner assembly as defined by claim 25,
wherein said priming valve terminates in a longitudinal
extension having a smaller cross-section than the priming
valve seat, said longitudinal extension being configured
to ensure proper alignment of said priming valve with the
priming valve seat when said spinner assembly is engaged
with the discharge nozzle.

27.

A cap adapted to fit over the spinner assembly as
defined by claim 11 and variably engage the discharge
nozzle, said cap comprising a substantially annular side
wall and a front face, said front face having an outer
side, an inner side, and an orifice, said inner side
comprising an annular central projection surrounding said
orifice, said central projection having a height at least
equal to the height of said annular wall and being con-
figured and positioned to sealingly engage the inside of
said annular wall when said cap is substantially com-
pletely engaged with said discharge nozzle.

' 28.

The cap as defined by claim 27, wherein said cap
is threadably engageable with said discharge nozzle such
that rotation of said cap about its axis in a first
direction brings said cap into increasing engagement with
said discharge nozzle and moves said central projection
towards said swirl chamber and rotation of said cap about
its axis in a second direction brings said cap into de-
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creasing engagement with said discharge nozzle and moves
said central projection away from said swirl chamber.
29.

The cap as defined by claim 27, wherein said cap
is slidably engageable with said discharge nozzle such
that sliding of said cap along its axis in a first direc-
tion brings said cap into increasing engagement with said
discharge nozzle and moves said central projection to-
wards said swirl chamber and sliding of said cap along
its axis in a second direction brings said cap into de-
creasing engagement with said discharge nozzle and moves
said central projection away from said swirl chamber.

30.

The cap as defined by claim 27, wherein said inner
face further comprises an annular outer projection sur-
rounding and spaced from said central projection, said
central projection and said outer projection defining
therebetween an annular groove having a width substan-
tially identical to the width of said annular wall,
whereby said annular wall is sealingly engaged between
said central projection and said outer projection when
said cap is substantially completely engaged with said
discharge nozzle.

31.

The cap as defined by claim 30, wherein said outer
projection has a height sufficient to extend at least to
the bottom of said tangential groove when said cap is
substantially completely engaged with said discharge
nozzle.

32.

The cap as defined by claim 27, wherein the sur-
face of said inner side is substantially smooth and,
exclusive of said central projection, substantially flat.

33.

The cap as defined by claim 30, wherein the sur-

face of said inner side is substantially smooth and,

SUBSTITUTE sHegT



WO 92/07660 PCT/US91/07684

26

exclusive of said central projection and said outer
projection, substantially flat.
34.
In a trigger sprayer for dispensing a liquid, a
spinner and discharge nozzle assembly comprisings
a2) a nozzle assembly having a liquid
nozzle chamber therein;
b) a spinner assembly having a spinner
head in seallng engagement with said nozzle assembly at a
downstream end thereof, said spinner head further com-
prising:
i) a base portion:
ii) a central post extending downstream
from said base portion; and
iii) an annular flange extending down-
stream from said base portion, said an-
nular flange surrounding said base post
and spaced outwardly therefrom to define
an annular liquid chamber therebetween;
iv) said base having aperture means
therethrough communicating said nozzle
chamber with said annular chamber, said
annular chamber imparting a reduction in
velocity of the liquid upon entering
said annular chamber from said aperture
means.
35.

The spinner and discharge nozzle assembly as
defined by claim 34, wherein said spinner head further
comprises a swirl chamber at the downstream end of said
post.

36.

The spinner and discharge nozzle assembly as
defined by claim 35, wherein said downstream end of said
post has an annular wall defining a swirl chamber there-
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in, and passage means communicating said annular chamber
with said swirl chamber.
37.

The spinner and discharge nozzle assembly as
defined by claim 36, wherein said passage means further
comprises at least one tangential groove in said wall.

38.

The spinner and discharge nozzle assembly as
defined by claim 37, wherein said passage means further
comprises at least one longitudinal groove in the wall of
said post, said groove opening toward and being located
within said annular chamber and communicating with said
tangential groove, whereby liquid from said nozzle cham-
ber flows through said aperture means, then into said
annular chamber, into said longitudinal groove, and then
through said tangential groove and into said swirl cham-
ber, the liquid flowing at a reduced velocity in said
annular chamber prior to entering said tangential groove.

39.

The spinner and discharge nozzle assembly as
defined by claim 38, wherein said longitudinal groove and
said tangential groove are aligned along a common radius
of said spinner head.

40.

The spinner and discharge nozzle assembly as
defined by claim 39, wherein there are at least two dia-
metrically opposed longitudinal grooves, and at least two
diametrically opposed tangential. grooves, each of said
longitudinal grooves being aligned on a common radius of
said spinner head with a tangential groove.

41,

The spinner and discharge nozzle assembly as
defined by claim 40, wherein there are four apertures in
said base evenly spaced around the circumference of said
post.
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42.

In combination with the assembly as defined by
claim 38, a cap adapted to fit over the spinner head and
variably engage the discharge nozzle between open and
closed positions, said cap comprising a substantially
annular side wall and a front face, said front face hav-
ing an outer side, an inner side, and an orifice, said
inner side having an annular groove surrounding said
orifice for receiving the annular wall at the downstream
end of said spinner post, the fit between the inner cir-
cumferential surface of said inner wall and the inner
circumferential surface of said annular groove providing
a liquid sealing engagement therebetween, whereby liquid
is prevented from flowing between the engaging surfaces
of the annular wall and the annular groove.

43,

The combination of claim 42, wherein the width of
said annular groove and the width of said annular wall
are substantially equal to provide liquid sealing engage-
ment both between the inner circumferential surface of
éaid annular wall and the inner circumferential surface
of said annular groove, and between the outer circum-
ferential surface of said annular wall and the outer
circumferential surface of said annular groove, whereby
the flow of liquid is prevented between the engaging
surface of said annular wall and annular groove.

44,

The combination of claim 43, wherein the outer
circumferential surface of said annular groove extends at
least to the bottom of said tangential groove with said
cap in its closed position.

45,

The combination of claim 44, wherein said lon-
gitudinal groove extends from said tangential groove past
the outer circumferential surface of said annular groove
with said cap in its closed position.
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46.

The combination of claim 45, wherein said tangen-
tial groove extends to substantially the full depth of
the annular wall.

47.

The combination of claim 46, wherein the inner
side of said front face is substantially entirely smooth
outwardly of said annular groove.

, 48.

The combination of claim 42, wherein said cap has
a central projection that seals against the floor of the
swirl chamber with the cap in its closed position to
block the flow of liquid through the orifice.

49,

The spinner and discharge nozzle assembly as
defined by claim 34, further comprising a priming valve
configured to mate with a priming valve seat, and a
spring extending between the base of said spinner head
and said priming valve, said spinner head, spring, and
priming valve being of integral, one-piece, molded plas-
tic construction.

50.
In a trigger sprayer for dispensing a liquid, a
cap, spinner, and discharge nozzle assembly comprising:
a) a nozzle assembly having a liquid
nozzle chamber therein;
b) a spinner assembly having a spinner
head in sealing engagement with said nozzle assembly at a
downstream end thereof, said spinner head further com-
prising:
i) a base portion;
ii) a central post extending downstream
from said base portion; and
iii) an annular flange extending down-
stream from said base portion, said an-
nular flange surrounding said base post
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and spaced outwardly therefrom to define

an annular liquid chamber therebetween;

iv) said base having aperture means

therethrough communicating said nozzle

chamber with said annular chamber;

v) the downstream end of said post hav-

ing an annular wall defining a swirl

chamber therein, said annular wall hav-
ing at least one tangential groove
therein;

vi) at least one longitudinal groove in

said post extending from said tangential

groove in an upstream direction, said
groove opening toward and being located
within said annular chamber and communi-
cating with said tangential groove;

c) a cap adapted to fit over the spin-
ner head and variably engage the discharge nozzle between
open and closed positions, said cap comprising a substan-
tially annular side wall and a front face, said front
face having an outer side, an inner side, and an orifice
in the center thereof, said inner side having an annular
groove surrounding said orifice for receiving the annular
wall at the downstream end of said spinner post, the fit
between the inner circumferential surface of said annular
wall and the inner circumferential surface of said an-
nular groove providing a liquid'sealing engagement there-
between, the outer circumferential surface of said an-
nular groove extending at least to the bottom of said
tangential groove with said cap in its closed position,
said longitudinal groove extending from said tangential
groove past the outer circumferential surface of said
annular groove with said cap in its closed position;

d) whereby, with the cap in an open
position, liquid from said nozzle chamber flows through

said aperture means, then into said annular chamber, into
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said longitudinal groove, and then through said tangen-
tial groove and into said swirl chamber, the liquid flow-
ing at a reduced velocity in said annular chamber prior
to entering said tangential groove.

51.

The cap, spinner, and discharge nozzle assembly of
claim 50 wherein the width of said annular groove and the
width of said annular wall are substantially equal to
provide liquid sealing engagement both between the inner
circumferential surface of said annular wall and the
inner circumferential surface of said annular groove, and
between the outer circumferential surface of said annular
wall and the outer circumferential surface of said an-
nular groove to prevent the flow of liquid between the
engaging surfaces of said annular wall and annular
groove.

52.

The cap, spinner, and discharge nozzle assembly as
defined by claim 51 wherein said tangential groove ex-
tends to substantially the full depth of the annular
‘wall.

53.

The cap, spinner, and discharge nozzle assembly as
defined by claim 52 wherein there are at least two dia-
metrically opposed tangential grooves.

54.

The cap, spinner, and discharge nozzle assembly as
defined by claim 50 wherein the inner side of said cap
has an annular central projection surrounding said ori-
fice, said projection engaging the floor of the swirl
chamber to block the flow of liquid to said orifice with
the cap in its closed position.

-55.

The cap, spinner, and discharge nozzle assembly as
defined by claim 50, further comprising sealing means for
providing a liquid-tight seal between the annular flange
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of said spinner head and the annular side wall of said
cap.
56.

The cap, spinner, and discharge nozzle assembly as
defined by claim 50 further comprising a priming valve
configured to mate with a priming valve seat, and a
spring between the base of said spinner head and said
priming valve, said spinner head, spring, and priming
valve being of integral, one-piece, molded plastic con-
struction.

57.

The combination as defined by claim 42, further
comprising sealing means for providing a liquid-tight
seal between the annular flange of said spinner head and
the annular side wall of said cap.
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