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UNITARY OVER-MOLD NON-CLOG SYSTEM WITH POSITIVE SHUTOFF

BACKGROUND OF THE INVENTION

1. Field of the Invention:

The present invention relates to a particular apparatus apd method of manufacturing
actuators that are suitable for use on aerosol dispensers or pumping assemblies. More
specifically related to an actuator assembly that resembles the conventional types which are
effective in preventing or reducing partial or total clogging through the introduction of air
causing the drying or hardening of the product being dispensed within the flow channels

and discharge orifice of the actuator assembly between the alomization stages or over

intervals of usage.

2. Description of the Related Art:

Actuator assemblies that fit on top of aerosol containers or that are used as part of a
pumping system have been used for many years to dispense liquid or product under
pressure through an orifice or opening. Often, the liquid or product is atomized via a
(MBU) mechanical breakup means within the actuator assembly before it exits out the
orifice as a fine spray using a specially configured nozzle or other mechanism. While
these devices typically work well initially, they typically become partially or fully
clogged as the product being dispensed dries and hardens in various flow channels and in
the discharge orifice. Many of these other actuators rely on mechanical force, such as a
spring or other meéllallism, to open an orifice and flow channels for dispensing by

withdrawing a probe or plug from the orifice and then closing the orifice after dispensing
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the product by moving the probe or plug back towards or inlo the orifice.

By way of example, U.S. Patent No. 5,198,774 of Lund et al, discloses a combined lock
and anti-clog actuator. The actuator is adjustable between a locked and an unlocked

L 4

position. The locked position cooperates with an anti-clog miember, which has a nozzle

seal for inhibiting the clogging of the product within.

U.S. Patent No. 5,894,964 of Barnes ef al, discloses an inner actuator chamber arranged

ina way designed to minimize blockage of the actuator.

U.S. Patent No. 5,480,095 of Stevenson ef al, shows an actuator that attenuates the
accumulation of solidified spréyed fluid.

U.S. Patent No. ‘5,687,877 of Smolen, Jr., discloses a pump dispenser with a check valve
that moves forward during the pressure stroke and than closes and pulls liquid back
during the suction stroké, Immlmlzmg blockage.

U.S. Patent No. 5,560,544 of Merritt ef al, discloses an anti-clogging atomizer nozzle.
U. S. Patent No. 5,358,149 of O’Neill discloses an anti-clogging means similar to U. S.
Patent No. 5,687,877 of Smolen, Jr.

U. S. Patent No. 4,982,900 of Blake discloses a trigger sprayer with several nose piece
valve configurations. i |

U.S. Patent No. 5,855,322 of Py discloses a oné-way valve system that utilizes a swirl
chamber with radially deformed, expandable outlet flexing valving as part of a pouched

reservoir system, as an inclusive assembly.

Despite the efforts of such devices as shown in the forgoing patents, there remains a
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need for an anti-clogging actuator that can perform a rapid positive shut off. Specifically,
a product that can prevent clogging from occurring by effecting a rapid shut off; that

would afford an effective shut off method to prevent product build up behind the orifice

at sealing surfaces and within flow channels; and that would create a positive shut off to
reduce dribbling or seeping under low pressure would be most desirable, especially if

the part count remains the same as with conventional actuators while employing a

method of unitary overmolding of two separaté materials, accomplishing the same desired -

equivalent features.
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SUMMARY OF THE INVENTION

L]

1t is the object of the present invention to provide a method for the apparatus, that can be
manufactured economically while maintaining all the features of non-clogging and positive
shutoff within an actuator that does not increase in a total number of parts that are presently

available. This dctuator assen'lbly. will still isolate fluid within the MBU (mechanical breakup

channels and orifice), preventing air from migrating back through the same.

It is a related object of the present invention to provide a non-clogging actuator assembly
that has two diaphragms in tandem with a mechanical breakup between them, the in tandem dia-
phragms also provide double one-way valving with flexible movement to afford mechanical break-

up and positive shutoff features that respond to a predetermined threshold pressure supplied by

a number of systems in present use.

It is another object of the present invention to provide a means that enables the elimination
of the pump outlet valve requirements when new concepts need economic relief to manufacture
competitively for same uses and still work with existing pumps and dispensers that may or can

utilize those needed features.

1t is another object of the present invention to provide a non-clogging actuator that has

a positive shutoff to prevent or reduce dribbling or seeping.

It is another object of the present invention to provide a non-clogging actuator with or

without a positive shutoff feature, that is commercially advantageous by having no increase in
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overall part count greater than the conventional two piece systems currently being used, while
easily being molded without complex actions, and adaptable for use in existing and future aerosol
systems; and which lends itself to a variety of assembly modes and an assembly sequence that

allows for subassembly pre-testing before final assembly.

Additional objects, advantages, and novel features of the invention will be set forth in
part in the description that follows, and in part will become apparent to those skilled in the art
upon examination of the following or may be learned b& the practice of the invention. The objects -

and advantages may be realized and attained by means of the instrumentalities and in combinations -

particularly pointéd out in the afppéndegi claims.

To achieve the foregoing and other objects and in accordan\ce with the purposes of the
present invention, as embodied and broadlﬁ‘ described herein, an acluator assembly is provided,
that addresses the above discussed clogging and pressure decreasing at end of stroke or duration of
an aerosol spray system, probiems. The actuator assembly accbrding to this invention includes a
overmolded and bonded laminété ét;'uctme that is fabricated th;ough a two stage overmold process
producing an inserted unitary part which is of two different materials and two different durometers
ie densities, that is assembled conventionally into a standard type actuator housing having a receiv-
ing pocket with a center post that has a face configuration that interfaces with the overmoled unit,
and same post having a frustrum shoulder a distance down from its face that also interfaces with
. the overmolded unit, as the dual in tandem diaphragms-valves with MBU configuration sandwich- -
ed in between them allows each to flex in proper order, under pre-determined threshold pressures
supplied by a system providing them. Accbrding to this invention, a flexible diaphragm flexes
away from the first and second mating seal surfaces whén product under pressure flows into

contact with these flexible in tandem diaphragms. These in tandem diaphragms then resiliently
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springs back into abuiting, biased sealing contact, shutting off thé mating surfaces providing the
positive shutoff feature desired. Preferably, itl‘rle apparatus flexes away from the two mating surf-
aces at a predetermined minimum pressﬁre, which can be set at various thresholds for various
needed product categ(:)ries;, thereby controlling the dispensing of those products (i.e., the product
is dispensed in a fairly constant pattern and then shut off rather than being very strong at the begin-
ning of the spraying procéss and then dribbling out at the end orﬁmde;r low pressure operations).
Those skilled in the art will recognize that any minimum predetermined pressure required to acti-

vate the disclosed assembly will vary with the type material and the geometry selected for the

individual components.

Other features and advantages of the invention will become clear from the following detailed
Description and drawings of particular embodiments of the actuator system and method and assoc-

iated combinations and features of the present invention.
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BRIEF DESCRIPTION OF TUE DRAWINGS

The accompanying drawings, which arc incorporated in and form a part of the specilication,

Hiustrate the preferred embodiments of the present invention, and together with the descriptions
Serve to explain the principles of the invention.

In the Drawings:

Figure 1 is a side sectional view of the preferred embodiment of the actuator assembly of
this
invention.

Figure 2 is a partial sectional side view blowup of the actuator assembly of Figure 1.

Iigure 3 is a delailed sectioial of the overmold from Figure 1, showing the combined
bonded

laminate of the two dilferent overmold halves as a unitary paxt, bcfoi‘e‘assembly wilh a [ront
isometric vig;w of same. ' |

Figure 3A shows an isome.tr'ié.:viéw of the overmold assembly.

Figure 4 is a delajled sectional of the vuter half of the overmold from Figure 3.

Figure 4A shows an isometric view of the outer balf of the outer hall of the overmold of
Figure 3.

Figure 5 is a detail view looking intv the betlom and showing the vortexing chanuels and
mechanical breakup pattern detail of the mner half oi" the overmoid fiom Figure 3.

Figure 5A is a detailed sectivnal view of the inner half of the overmold from Figure 3.

Pigure 5B is a botlom isometric view of the overmold inner half of the overmold in Figure

Figure 6 is a delailed sectional view of the actuator housing from Figure 1.

Figure 6A is a partial detailed blowup of the post and insert pocket of the actuator

housing from Figure 6.
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Figure 7 is a detailed scetional view of another means of the overmold concept

showing a simpler version with isometric top and bottom supportive views without Athe
flared skirt utilized in the positive shutofI detail of Figure 3.

Figure 8 is a detailed seclivual view of yet anuther means of the overmold concept that -

shows supporlive isomelric views ds in‘Figure 8, demonstrating a further simplified

versioll,
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DETAILED DESCRIPTION OF THE INVENTION

With the above assembly in mind, it may now be helpful in fully understanding the
inventive features of the present invention to provide in the following description a thorough
and detailed discussion of specific embodiments of the invent.ion.

Most generally, and referring to Iigures 1-6, it may be seen in overview that the actuator
assembly 10 according to this invention provides a ﬂéxible diaphragm face member (or inner
fitment half) 16 and (outer fitment half) 17 that form an overmold unitary insert 20 with flexible

diaphragms léd and 16e ﬂ]éi ﬂéxes.away from first and second positive shutoff mating surfaces
(a first mating surface at side 14a at point 14e of post 14 and a second mating surface at face 16d
of post 14, at the surface points 14d and 14f as shown for example in Figure é) when product
under pressure flows into contact with the flexible diaphragm j'ace member 16. From viewing the
figures, it may be understood that the flexible diaphragm face at points 16e and 16d then
resiliently springs back into a.lb.u.tting, sealing contact with these shutoff mating surfaces 14e,

14d, and 141, when the pressure has decreased. Preferably, the flexible face member 16 flexes
away from the three shutoff mating surfaces at a predetermined minimum pressure ahd then
flexes back into sealing contact when the product drops below this minimum pressure, thereby
controlling the dispensing of the product (i.e., the product is dispensed in a fairly constant pattern

and then shut off rather than being very strong at the beginuing of the spraying process and then

dribbling out at the end or low pressure operations).

Figure 1 illustrates a side view of the actuator assembly 10 and Figure 2 illustrates a partial
side view blowup of the actuator assembly 10. The actuator portion 12 is shown in Figure 1 as a
dashed circle, and this is the portion of the actuator assembly 10 that provides flow control

features (i.e., anti-clogging features-and anti-dribbling features).
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As shown in Figure 2, the actuator 12 comprises a post 14 about which product can flow in
thréugh' a feed channel.15. The actvator assembly 10 is seated (not shown) on a pump or valve
stem which normally connects to a pressurizing system supplying product under pressure to the
actuator assembly 10 as shown in the closed position so .that product cannot exit the actuator 12,
The actuator 12 further includes a flexible diaphragm face ﬁtl;lent;inner half of the overmold
16 which is part of the bonded compression fitment outer half of thié combination, forming the
two different materials of two different durometers és combined Balves of a unitary part insert
20, fabricated By the overmold procgss. 16 is the ﬂexiﬁg member of the overmold insert 20, and
provides the resiliency needed for flexing away from post 14 at three positions on post , one

being at the interface of the post face 14f another 14d and 14e being at a distance positioned
down from the face 14f, at a point 14s on the post shoulder and at the frustrum 14c. When the
location points 14e, 14f and 14d along with the feed channel 15; reachesa predétermined
minimum pressure, the flexing mémbcr 16 then returns to its original shape at the sealing contact
points they interface with and the pressure is reduced below that minimum pressure. The flexible
diaphragm inner half of the overmold is bonded to the compression fitment outer half 17, which

also defines the location and amount of flexing or change in shape that the flexible diaphragm

fitment face 16 undergoes when under pressures above the minimum pressure.

As shown in Figures 2 and 5, the flexible diaphragm inner half 16 is constructed as shown
whereas it is the resilient member that flexes away from seal points as described aboyé. This
portion of the unitary fitment _20 contains all the vortexing elements required of a mechanical
breakup system. Tangentials 19 are fed by feed slots 19s and the product enters by way of 15

in the actuator assembly as illustrated in Figure 2. The product then is directed into a conical

10



WO 2004/011233 PCT/US2003/023652

manifold 19m that receives the turbolated product provided by the tangential grooves’ 19, and

upon a predetermined threshold pressure, opens the upper diaphragm 16d , emittimg an aerosol

spray pattern. The straight side wall 19a with vertical feed slots 19s of the flexible fitment inner

balf 16 are fitted with interference to the straight side wall of the actuator post 14 .

v

'As shown in Figure 4 the compression outer half 17 of the unitary fitment 20, restricts the
uppef biased flexible diaphragm of 16d, enabling préper movement required to respond to a
predetermined threshold pressure and te facilitate the desired spray patfern. 17b a;re retention

barbs or a ring that keeps the in'sert,overmold unitary {itment in place, within the receiving
pocket 12p within the actuator housing 12. 170 is the exit opening for the spray pattern and

is designed to limit impingement of same. 17w is the wall for the bond to 19g of 16.

As shown in Figure 3, unitary overmold fitment 20 is illustrating how the bonded
laminate combination of 16 to.17 looks in cross section as well as a isomeric view of same,

before it is inserted into the actuator pocket 12p of the actuator housing 12.

As in Figure 6, the actuator housing is illustrated as shown whereas a pump or valve pocket -
12v receives a pump stem or valve stem usually part of a pump or valve system. 14 is the post
that the unilary overmold insert 20 surrounds and accommodates the in tandem diaphragm-
valves interface with proper fit at points 14c and the nipplel4n that facilitates flow of product
under pressure by way of the mechanical breakup 16mbu configuration positioned in the
flexible diaphragm inner half, see Figure 5. The MBU portic;n t6mbu interfaceces with the
actuator hemispheric nipple 14n on the post face 14, see Figure 6. MBU configurations are

| .regulated through factors obtaiheﬁ by fmmulaé known to thoée skilled in the state of the art

technology. Of course, the MBU of 16mbu can also be on the face of the actuator post 14,

11
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surrounding the hemispheric nipple 14n on the post face, see Figure 6. The flexible diaphragm

area having 16mbu would be smooth and interface accordingly, with resulting parity.

To further understand the features of the invention, it may be useful to provide a quick
overview of the movement of the components during operatio? of the actuator assembly 10.

“When the actuator assembly 10 is closed or shut, the flexible dfaphragm fitment inner half 16
is in a biased state and “at rest” positiqn (see Figures 1 and 2) in which the flared skirt of 16e of
the flexible diaphragm inner fitment half 16 is interferenced between the actuator pocket 12p and
post shoulder 14;5 of the abtuéior éssembly 10. The side walls 14a of the post 14 of the actuator
housing and 19w of the flexible diaphragm fitment inner half 16 are sealably in contact with the
side mating surface with the area around the vertical feeder channels 19s and the interfacing of
14f of the actuator post facg to the flexible diaphragm fitment inner half floor 16f but not with
the tangentials 19 (see F igureA 5). Also fhe upper diaphragm o.f the in tandem dual , is biased in
sealably contacting the hemisbﬁeric nipple 14n as centered on the actuator housing post 14 .
Wiﬁl the above condition, there is no path for product to follow in the biased static mode.
However, when a pressure reaches the controlled threshold that overcomes the lower diaphragm
seal surface-shutoff valve, product passes through the vertical feeder channel in 16, and enters
the vortexing mechanical breakup 16mbu configuration in 16 , onto the hemispheric nipple 14n,
overcomes the upper diaphragm biased se,;al surface and exits the outlet orifice 160 as an
aerosolized spray pattern, This system wﬂl also accommodate any pump that would omit an
internal outlet valve device or a ne§v concept as such.

. In the above-disclosed embodiments, the materialé 'of the overmolded ﬁtrﬁeht and actuator -

are not limiting factors in the disclosed invention and those materials durometers-densities

specifically shown are presented only for.the purposes of illustration.

12



WO 2004/011233 PCT/US2003/023652

Since numerous modilications and combinations of the above apparatus and method or
processes in manufactiring arise out of tgchndlbgies new and old, and these embodiments will
readily occur to those skilled in the art, it is not desired to limit the invention to the exact
construction and processes shown and described above. Acc?rdingly, resort may be made to all
suitablé modifications and equivalents that fall within the scope of the invention as defined by
the claims which follow. The words “comprise”, “co;nprises”,‘ “comprising”, “include(s)”, and

“including” when used in this specification and in the following claims are intended to specify

the presence of stated features or steps, but they do not preclude the presence or addition of one

or more other features, steps, or groups thereof.

13
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CLAIMS

What is claimed js:

1. Anactualor assembly, comprising:
(a)
(b)

(¢) aflexible diaphragm fitment inner half, disposed oves the post, the flexible

a post carried within the actualor assembly, the post having a side wall and post face

and at a predetermined distance below, a frustrum shoulder, all on the same axis;

diaphragm fitment inner half, having a flexible diaphragm fitment inner half side

wall and flexible diaphragm fitment inner half, face;

(d) wherein the flexible diaphragm fitment inner half, has a first position in which the

the flexible diaphragm fitment inver hall} side wall sealibly contacts the actuator
post side wall and ﬂie {lexible diﬁphragm fitment innef half, face sealibly
contacts at least a portion of the actualor post face; having a outlet orifice, which
seals in a biased relationship against a portion of the said post, at a central
' localfoﬂ on its face; |
(¢) wherein the flexible diaphragm fitment inier half, bas a second position in which
the {lexible diaphwagm fitment inner bal, side wall flexes away [rom the actuator
post side wall, and {lexible diaphragm {itment inner half; face flexes away from
at least a porAlion of the actuator post [ace, at the said central location on its face;
(f) wherein the assembly and in combination with the flexible diaphragn fitment
inner hall, fhere isa compressién fitment ouler half, whic'h is overmolded as
aAIanu'Jmted and bonded part that makes U'le combiua(iqn into a unitary ‘piece; that
is rholded in two diﬂ‘erér“l'l ;llatéi‘ials, the flexible diapbragm fitruent inner half and
the compression {itment oute;f hall which igécomes a laminate bond and '(he‘. |

second stage of the unitary piece which is disposed about the fiexible diaphragri

14
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fitment inner half; side wall, the compression outer fitment arrests the flex of the
{lexible diaphragm fitment jnrar half, side wall al a predetermined distance
away from the actuator post sife wall and retains the unitary piece in the actuator

assembly in propér finctional relationship,

2. The assembly of claim 1, focther comprising a raised hemisphieric nipple at a central
location ;)n the actuator post face dispuserd to a biased sei}flec?i:ﬁt ;Wiﬂ'l a’putlét orifice in
a central location on the flexible Fi_iz{p‘iragm fitment inner halfface; |
3; The assembly of claim 1, further 'cm.npr.ising a flared flexible portion of the diaphram
flexible fitment inner half , which sealibly contacts a portion of the frustrum shoulder on the
actuator post,and a compression fitment (;u(er half becomes a Jaminate bond and other half
of the unitary piece which is disposed about the flexible diaphragim fitment inner half forming,
the lm;(cr in tandum diaphragm, that opens at a predetermined pressuie, provided by & system
reseﬁoir holding a liquid under pressute in fluid communication With the actuator post side
wall which in combination with the said flared {lexible portion, forms a valve that releases said
{luid at the first position when a tlueshold pressure is overcome at which time, the said fluid
engages the flexible fitment inier half diaphragm forming the upper in tandum part and
segzond position which interfaces with the outlet orifice on the face of the diaphragm flexible

fitment inner half, acting as the second velve in tandum with the first of the two in tandum

diaphragms.

The assembly of claim 2, wherein the diaphragm flexible fitment inoer half portion
is urged from a second posilion Lo & first position when pressure reaches a
predetermined level occurring at each said position , comprising of the upper and lower

in tandum diaphragms , along the actuator post axial side wall , and across the hemispheric
‘ 15
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nipple on the face of thé actualor post, ééu(ral ta the axis of the actuator post face as well

as along a wall within a actuator receiviig pocket down a distance from the actuator post face
in sealing contact with the flared skirl porlion of the lowc)r d'gaphragm of the flexible diaphragm
inner Gtment hall whcrcin;a biascd scaled fit “at frés;t” stale exisicd between lhé frustsum

shoulder on the actuator post and said flared skirt , before incoming peedelermined pressure is

develpped within.
5. The assembly of claim 1, further comprising a mechaglical-tinrbo-vortexhlg

breakup consisting of a number of tangential channels on the actuator

post face, located within the area between the hall hemispheric nipple
on the actuator bosi face and the periphery of the actuator side wall of the sawe
post within the actuator assembly}: »

6. The assembly of claim 1, wherein the aciualor post face is smooth around the area outside
of the half hemispheric nipple on the face of the actuator” |

7, The assembly of claim 1, wherein the mechanical-turbo-~vortexing breakup set of
tangentials are on il'.le interfacing surface of the flexible diaphragm fitment inner
half, surrounding the half hemisphericéi nipple in a biased and sealed fit, on all
areas except the tangential channels which feed the liquid under pressure to
overcome the upper diaphragm bias and upper tandem valve comprising of the
seal between the {lexible fitment inner half oritlice and the half hemispheric nipple
on the actuator post facej #

é, The assembly of claim 3, wherein the lower flared portion tandem valve and the frustrum
on the base of ll}'e_ post is omitied and only u:e upper diaphragm of the dual
tandgm valve is us..e'd,‘ o |

9. The assembly of claim 1, wherein the compression fitment outer half is of a rigid |

material,

16
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10, A method of creating the assembly of claim I, of molding two or more malerials of -
" different durometers to produce the ac;tuator aséembly portion that make up the
flexible diaphragm innéfr'half and the cbmbressioﬁ fﬁment outer half as a bonding )
, laniinat;e to forma unitary’ mechanical Bréaigtgp combinatim'l for different |
interfacing vortehng cha;mel.s.with'e'ither'the acluator post face or the intérfacin_g

(3

.surface of the flexible diaphragm fitment inner half portion. ,

|1+ The method of making the actuator ofclaim 1 , to accommodate a retrofitted portion
of the actuator post and unitary duai tandem diaphragms-valves fitment and
compression fitment outer half to be assembled on conventional equipment

utilized in industry for existing two piece-actuator systems: o

17, An apparatus wherein two different materials of two different durometers are
togclher bonded in combination through a svermold process method, providing a
dual functioning diaphragm-valving system for dispensing liquid under pressure

" through two diaphragms that aré in tandum including a mechanical breakup
(MBU) means beiween two. in fandum diaphragms and a interfacing actuator
post witha hemisphc'ric ripple, centered on the actuator posi face, sealing an
outlet orifice in the diaphrégm .ﬁm;ent inner half , face, dispensing a liquid
as an atomized or agitated product through a outlet orifice witl;iu the upper half
of a flexible diaphragm fitment inner half portion of a unitary overmold and
a éompression fitment outer half of same unitary overniold, forming a one

piece unitary insert combination that retains the unitary insert into a actuator.

17
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