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(57) Abrégée/Abstract:
A dispenser for use with a liquid product including beads which are rupturable to release additives when rubbed between the

hands of a user. The dispenser includes a discharge head reciprocable between pressure and return strokes, and a valve
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(57) Abrege(suite)/Abstract(continued):
assembly for respectively allowing and preventing liquid product from being discharged during the pressure and rerun strokes. The

valve assembly Includes ribs for guiding movement of a check valve disposable In respective valve open and closed positions In
which the check valve Is disposed out of and In contact with a valve seat. The valve assembly includes primary fluid passages for
permitting passage of the liquid and beads Into a pump cylinder, and secondary fluid passages for permitting displacement of the
beads during translation of the check valve between the valve open to the valve closed positions for thereby preventing

accumulation of beads between the check valve and its valve seat.
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Abstr £ )

A dispenser for use with a liquid product including beads which are rupturable to :eiease
additives when rubbed between the hands of a user, The dispenser includes a discharg§ head
reciprocable between pressure and return strokes, and a valve assembly for respectively allowing
and preventing liquid product from being discharged during the pressure and return strokes. The

5 valve assembly includes ribs for guiding movement of a check valve disposable in respective
valve.open and closed positions in which the check valve is disposed out of and in contact with a
valve seat. The valve assembly includes primary fluid passages for permitting passage of the
liquid and beads into a pump cylinder, and secondary fluid passages for permitting-displacement

of the beads during translation of the check valve between the valve open to the valveretosed-

10 positions for thereby preventing accumulation of beads between the check valveramdritgwalwe:- »c- oo

seat.
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DISPENSER HAVING AN IMPROVED INLET VALVE

BACKGROUND OF INVENTION

Field of Invention

The invention:relates-generally to improvements in pump dispensers, and more-patticudathyiio 1o xnoroveme. - w0 o
such pump dispensers.-having an improved inlet valve assembly for enabling avalvetopeopesdyapivsve. -~ rxera
seat against its valve seat for quick shut-off of the inlet port, especially when used with-persenafs s - -

care products including “beads” containing fragrances, medicine, skin nutrients and.otheromwas s Canv ey re oo nn o b
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Description of Related Art
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The known manually actuated pump dispensers especially those designed for the dispenvingdf

personal care products which may be in the form of pastes, gels or other viscous produeistemsrmay
typically have both inlet and outlet check valves for respectively controlling the flow of liquid
product into the pump chamber during each piston sudion (1.e. return) stroke and for controtting -
the outflow of the liquid product from the pump chamber during each piston compression (i.e.
pressure) stroke. Such pump dispensers are advantageous in that they permit dispensing of

products in a metered quantity over an extended period of use.
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While such pump dispensers may operate adequately with typical viscous products having a
uniform consistency, for a new type of personal care product which includes “beads” containing
fragrances, medicine, skin nutrients and other additives, conventional pump dispensers have
several drawbacks. Optimally, a pump dispenser for dispensing a personal care product
containing beads would discharge a metered dose of the product, whereby a user can rub the

product between his/her hands to thus frictionally break the beads and refease the additives ernA R

- therein. The discharging-of 4 metered-dose:of hiquid product is-essential; because the beadsp ittt QOsEOL f1mL0 Tl €

W
e - wl l' "-". 'Jn%:.'lr_‘l"On b ; )
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AR ey TR o

20

which are of a predetermined size and contain a measured quantity of fragrances, medicine; sk POQOMIARL NSy O
nutrients and other additives, are intended to be discharged with a predetermined amoUHFSF. 80C NULHOCE 10 DE Hre BTEAI 3
liquid product to produce.a desired end result. For example, in-orderto produce the desired«ssesi €g DEibil, -4 <50 Gttt

HEARIMESH &4 1 000 mzterant goase

degree of anti-bacterial cleansing, a 0.1 ounce metered dose of ptodmtmaybe aiti

include a minimal 5-to-1 liquid product-to-bead ratio. Thus, for the example provided above, ti

pump dispenser wouid be required to discharge a 0.1 ounce metered dose of product, and would

further be required to ensure a minimal 5-to-1 liquid product-to-bcad ratio. Any significant = rubpesstete STET TS
variation from the noted exemplary ammmts;ﬁfould comprdmise the degree of anti-bacterial ™™V EIMQNNTE wamnia -

cleansing and render the pump dispenser inadequate for the intended purpose. ' -7 "V TEY KORTERGET POMEBLINC TOT TR

As a further example, refemng to Fig. 5 of the present application, a related pump dispenser 10 - - «srvu o0 d¥pn 7 ey piens
is lustrated and includes an accumulator (i.e. pump cylinder) 12 having a valve seat 14 designed

to retain ball check valve 16. During the discharge head pressure stroke, valve area 18 including

guide ribs 20 is designed to guide ball check valve 16 into engagement with valve seat 14 to

close inlet port 22. Further, during the discharge head return (i.e. suction) stroke, guide ribs 20

are désigned to guide ball check valve 16 out of engagement with valve seat 14 to allow liguid
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product to by-pass ball check valve 16 between adjacenﬂy disposed ribs 20 and be dispensed out

through an outlet port (not shown).

In use however, during successive pressure and return strokes, the relatively supple beads 24

-5 disposed in the midst of liquid product 26 tend to accumulate below ball check valve 16 as

illustrated in Fig. 5, and thereby interfere with valve 16 from properly seating against its seat 14.

srwvzwseocs oW Thus after sufficient accumulation, the ensuing pressure stroke results invliquid product 26 - - #07 SRR TS SG
s Lo s golbected i accumulator 12 returning to the container (not shown)'viadip tube 28. Asigwell v v v annvemer (nof «
oo oo reglized in the industry, such product return must be avoided to prevent contarhination of unuased - rover Fmal bes puniden

a0} Qe product disposed in the container. -Further, since the internal vohimeofiaccumudator 12:18° 7 #-0iaenTofanon Tas 1erna

seeeaimwavidesigned to provide a metered dose of liquid product, any réturn' Of prod

results 1n a less-than metered dose, which is undesirable, Yet further, as discussed above, since
the discharged product is required to have a predetermined liquid product-to-bead ratio,

oA "1~' i (“']“1 - ;:’}%'ﬁﬁq‘*‘%}'

mutlation of beads 24 below ball check valve 16 can-inereaseordecrenase

e 5 product-to-bead ratio, thus resulting in an unintended dosage of fragrances, medicine, skin - venietended dogang

ewesrasensseopyptrients or other additives in ratio to the liquid product;«#o sysfrymize @x g0 ranatimn gy eenno b B ontid teoe R

-~ e Referring now to the related-art pump dispensers of U.S. Patent Nos." 1,892,649 (‘649 Patent), T nerATeS A s Hiph
2,589,581 (*581 Patent ), 2,354,255 (‘255 Patent), 3,498,315 (‘315 Patent), 3,741,243 (“243 BN bk
20  Patent), 4,705,195 (‘195), 5,850,948 ("948), 6,508,269 (“269) and 6,668,856 (‘856), while the
pump dispensers and ball valves of the noted U.S. Patents are well known in the industry, none

of the aforementioned U.S. Patents is known as being directed to addressing the aforementioned

exemplary problems associated with personal care products including beads such as 24.
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For example, as illustrated in Fig. 1 of the ‘649 Patent, a ball check valve 4 is provided and
includes guide ribs 5-5 for guiding the valve to its seat 6 (Page 1:22-25). A removable plug 7 i3
provided for limiting upward travel of ball check valve 4, and for further enabling cleaning

d and/dr replacemeht of valve 4 and valve scat 6, (Page 1:38-43). In this manﬁcr, the ‘649 Patent

- achieves the object of readily disassembling the valve parts for repair without dismountingthe = > v e

ciated-pipe connection, (Page 1:8-11). Thus, while the ‘649 .Patent-provides-asremovable. - <« -: 7 Voo

-+ zmesplug 7 for.accessing and cleaning ball check valve 4 and valve seat.6, and-further provides guide + -~ = > e prer e

e osedEiDSGS. for-guiding movement of valve 4, the check valve assembly-of the {649 Patentais to <« v -« b Crrt Ve ass

4

. Nl 7 - : ) R R BRI T W RS B U7 o ] Ay :
e s ERCOgNIZE. TP R ST O R RAY L 7 & i X

.much less solve, the aforementioned exemplary.problems:as

wevscane:products including beads such as 24.
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Similarly, as illustrated in Fig. 1 of the “255 Patent, a ball check valve 7 is provided and includes

e e sasenBide sibsq8.for guiding the valve to its seat 4 (Col. 1:42-46 ~.Col«Z: %R 1R o d LR

15 -forguiding valve 7 between its open and closed positions, and furthérper

swpokddd-15). Ribs 8.1nclude a rounded lip 9 against which-balkcheck-valve. tststinritasprens 70 1 b reamst wilie
position, thus preventing valve 7 from sticking in its open position, (Co]. 2:15-21). Thus, while
- . the %255 Patent achieves its object of using the ribs to permit free passagesoffluidamd-preventing SR B RS
ball check valve 7 from locking in its open position, as discussed abovesmrithéf%“MQ'?Pﬁtent, the ey
20  check valve assembly of the ‘255 Patent likewise fails to recognize or solve the aforementioned

exemplary problems associated with personal care products including beads such as 24.
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Turning to the ‘243 Patent, the check valve illustrated in Fig. 1 includes ball check valve 30
movably disposed in cylindrical portion 26, (Col. 1:58-59). For flow of liquid in the direction of
arrow 36, ball check valve 30 is disposed in the Fig. 1 configuration and liquid flows through
valve 10 as illustrated, (Col. 2:1-4). This flow path provides a large cross-sectional flow path to
5 prevent solid particles from becoming trappod in the valve assembly, and obstructing the flow
path, (Col. 1:5-13). Thus while the ‘243 Patent achieves its object of unrestricted flow for liquid
containing solid particles by providing an enlarged flow path, as discussed-above:forshe 649 -+
-and ‘255 Patents,.the check valve assembly of the ‘243 Patent likewise faﬁvtwrewgtﬂmmlve WL AT L

‘the noted-exemplary problems associated with personal care products includingbeuds suehiag @4, < oo v e 0 o

10
The remaining ‘581, ‘315, ‘195, ‘048, ‘269 and ‘856 Patents, which provide exempliasy Teattis 3¢ 700 2= “gn de e
such as adequate ball valve guidance, nevertheless fail to solve, much less recognize, the
drawbacks of conventional check valves when used with personal care products including beads
15
t, .

assembly for enabling a valve to properly seat against its valve seat for quick shut-off of thueitylet -

port, especially when used with petsonal care products including beads containing*fra@fh®sd> v

medicine, skin nutrients and other additives. It would also be of benefit to provide awakyenr ot zn:..
20 assembly which facilitates simple and economical manufactﬁre and assembly of the fytigppsntric ..

dispenser, which is reliable in operation to provide a desired liquid product-to-bead ratio while

enabling dispensing of a metered dose of liquid product, and which minimizes the possibility of
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15

.. discharge head and:includes

. containing fragrances, medicine, skin nutrients and other additives, achieves the ufofems
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liquid product from being returned back to a supply container from within the dispenser
accurnuisator.

Y OF

The invention solves the problems and overcomes the drawbacks and deficiencies of prior art -~ = ey -
pump dispenser designs by providing an improved inlet valve assembly which enablessavalve th: /1% & JHIFOVEN 105 Ve

. !... ;.-.e:-:l}.‘,:..-.!' L

The invention, which is especially directed for use with personal care products including beads » =+:tra»ere Jiv dise wad oo

SRtioMmed sfan Ite s ad olon £

exemplary objects by providing a manual pump dispenser for use with a liquid product including

a plurality of rupturable beads containing additives capable of being reléased when the beads are

rubbed between the hands.of .a user. The pump dispenser may include a spring biaseddischargess=:. «ik ta piiis ¢astes S 1
head reciprocable between pressure-and return strokes. A piston rod may be couphedwohier e

pumpipiston-disposed adjacent onerend:theréof. - Fhie) SRStSHFoRIng
be reciprocable w:th the discharge head to reciprocate the pump piston betwéen the \pressme RN 3 A U L8 el
return strokes within a pump cylinder. A valve assembly may be provided in the pump cylinder -serr .

to respectively allow and prevent the liquid product from being discharged through a discharge ="~ 1HRIn M
orifice in the discharge head during the pressure and return strokes. The valve assembly may o dsatns-
include one or more longitudinally extending guide ribs for guiding axial and radial movement of

a chcck valve. The check valve may be disposable in valve open and valve closed positions in

which the check valve is respectively disposed out of and in contact with a valve seat. The valve



CA 02542320 2006-04-07

assembly may include a loagitudinally extending primary fluid passage disposed adjacent the
guide rb for permitting passage of the liquid containing the beads from a container into the pump
cylinder. The valve assembly may further include a longitudinally extending secondary fluid

passage disposed adjacent the primary fluid passage for permitting displacement of the beads

5 dunng translation of the check valve between the valve open to the valve closed positions for U RN By
thereby preventing accumulation of the beads between the check valve and the valve seat. LR e DETWEET) 1 0

: ,;i

= For the pump dispenser described above, the piston rod may be axially movable relative to the - *:ove. 112 tMEIOR TOU 1D5V
pump piston and may include a lower surface engageable with a pump piston upper surface. SO CNPRBERNIE

R Ep— [ ) T8 Dunngthc pressure stroke, the discharge head and the piston rod may be movable downwards by -« v pizwes baws Tirmve oo

et sy sapredetermined length relative to the pump piston. The pump pistorrirdy be:movable within the #» pume pistonsine o

pump cylinder with the discharge head and the piston rod upon engagement of the upper and

lower surfaces. During tlie returmn stroke; the discharge head and the piston rod may be movable

e e i seupwards by a predetermined length relative to the pump piston.. The pump piston may be.

5 v as w--which connects the pump piston to the piston rod. In a particular embodiment, the valve

assembly may include four symmetrically disposed guide ribs. The guide ribs'may include an - iricauv susnosed muas v

upper tapered surtace for preventing lodgment of the check valve. The aforementi;cned'prhmy oo e AP O RO S

remmmmes passage may be defined by an area between an outer surface of the check valve, inner surfaces of- s» wes=y mrv Oy S0vinee:
20 adjacent guide ribs, and a circumferential boundary defined by an innermost surface of the pump

- cylinder adjaéent the ribs. The aforementioned secondary 'passage may be defined by an area

between a circumferential boundary defined by an innermost surface of the pump cylinder

adjacent the ribs, and an inner surface of a longitudinally extending concave channel. The
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secondary passage may include an inlet flow path having a taper angle greater than a taper angle
of the valve seat for facilitating accumulation of the beads in the secondary passage. Further, in a

particular embodiment illustrated, the check valve may be a ball check valve.

> The invention also provides a valve assembly for a pump or a squeeze dispenser used with a
- ==]iquid product inchuding a plurality of rupturable beads containing-additives capableofbeing - = = tznay pomn
released when the beads are rubbed between the hands of a user. The valve assembly may be LR e DADAA €6 5 1

ided«in a body of the dispenser to respectively allow-and-preventshreliquidpraduct from -~ + -~ wmavesy sy g

eennssnbeingdischarged through a discharge orifice during first and second pressuresconiditions inthe =+ « v Garmg twsr o

e 10body. The valve assembly may mclude one or more longitudinally-extending -guide ribs disposed -+ ¢ gt

o weswithinethe body for guiding axial and radial movements of a-che : 1The eheakvalve may 7 7~ 1 vinvemonis o &
be disposable in valve open and closed positions in which the check valve is respectively
disposed out of and in contact with a valve seat. The valve assembly may include a

essvesasslongitudinally extending primary fluid passage disposed adjacent: the:guide:rib-for:pes

., o .o B A SR R SR . , s g gt
33 ltt(mg R SR S PP PP -:.'-;.."-.‘..'{..;- &‘5@(&?3'{}{1 : 5‘“11’;’;‘

seekismspassagent-the liquid containing the beads from a containénintetiedisdy!

EFhéimibvecassemnbly o H0003 YOO B COTSRITAL i
may further include a longitudinally extending secondary fluid passage disposed adjacent the
reswmuenmewe primary fluid passage for permitting displacement of the beads durmgvtransiationof the check # ucornenn of the bes

werbetween the valve open to the valve closed positions for thersbp@tesenting accumulation ¥ 5 v pvartinms 12

A "y AN .
R ¥ Y 5 < ohie  ww B 3 5.
'.»'4_:'” G4 N g v Gy

—~amesmssnn@bthorbeads between the check valve and the valve seat. G DRRENS ST 1 . Nty e g e
20
For the valve assembly described above, if the dispenser is a pump dispenser, the dispenser may
include a spring biased dispenser head reciprocable between pressure and return strokes to

therewith reciprocate a pump piston in the body. The pressure and return strokes may
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respectively correspond to the first and second pressure conditions. The dispenser may further
include a piston rod coupled to the dispenser head and including the pump piston disposed
adjacent one end thereof. The piston rod may be axially movable relative to the pump piston and
include a lower surface engageable with a pump piston upper surface. During the pressure
5 stroke, the discharge head and the piston rod may be movable downwards by a predetermined
' lengthrelative to the pump piston, and the pump piston may be movable within the'body with the

- discharge head and the piston rod upon engagement of the upper and lowersarfacestcYet further, -

- thedispenser-may further include a-piston rod coupled to the dispenserh

- .pump-piston disposed adjacent one end thereof. During the return stroke;thédiss

10 . the piston rod may be movable upwards by a predetermined length relative to'thep 'pfpiSton,f ~

o 4
ory | | § 3 3 ¢ |- D TR A A AU I TR IS W OIS SRR, SR
n ‘!a o N ) y e . . o e wo . ; <.a - 21 4 s . 3 t
. 3 ‘. ’ . . v.-' gy 4 ." q‘ H , ': 7-'\-‘\’? : f~ .~ . . . » - .. '-!'.’A . - I
TRE @hﬂﬁdaﬁd Yoo g R R LA

-~ oand-thespump piston may be movable within the body with the discharge head:aridahe:-pistor rod: =0 it e bnvr v

by means of a plug which connects the pump piston to the piston rod.

+ ..« Forsthe yalve-assembly described above, regardless of whether the dispenser is aspinm

ispenser;aftinparticular embodiment, the valve assembly may intlt
symmetrically disposed guide ribs. The guide ribs may include an upper tapered surface for

- «=preventingdodgment-of-the check valve. The aforementioned primary passagementive fefined fy - v

-an area between an outer surface of the check valve, inner surfaces of adjacent guide ribs, and a
.circumferential boundary defined by an innermost surface of the body adjacent theribs. The -
20 aforementioned secondary passage may be defined by an area between a circumferential

boundary defined by an innermost surface of the body adjacent the ribs, and an inner smxface of a

longitudinally extending concave channel. The secondary passage may include an inlet flow path

having a taper angle greater than a taper angle of the valve seat for facilitating accumulation of

10
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the beads in the secondary passage. Further, in a particular embodiment illustrated, the check

valve may be a ball check valve.

The invention yet further providés a pump dispenser for use with a liquid product including a

plurality of rupturable beads containing additives capable of being released when the beads are

rubbed between the hands of a user. The pump dispenser may include a spring biased discharge -

head reciprocable between pressure and return strokes. A piston rod may be coupledvtoithe -+~ =+

discharge head and.include a pump piston disposed adjacent one end thereof. The pistorrodimays 1y eomse
be reciprocable with the discharge head to reciprocate the pump piston between the pressure and

return strokes within a pump cylinder. A valve assembly may be provided in thespump cylindepucy. & vasve gosuorn 1
to respectively aliow and prevent the liquid product from being discharged through a discharge -
orifice in the discharge head during the pressure and return strokes. The valve assembly may

include one or more longitudinally extending guide ribs for guiding axial and radial movement of

- acheck valve. The check valve.may be disposable in valve open and valve closed:positions:in: oy €f v nusesns b

- IS5

20

which the check valve is respectively disposed out of and in contact with a valverseat; ¥The valveciv gisnosea o 0

assembly may include a longitudinally extending enlarged fiuid passage for permitting
displaoemcnt of the beads during translation of the check valve between the valve opervtothen-transiaiu:

valve closed positions for thereby preventing accumulation of the beads between the check valve -~

and the valve seat.

Additional features, advantages, and embodiments of the imvention may be set forth or apparent
from consideration of the following detailed description, drawings, and claims. Moreover, it is to

be understood that both the foregoing summary of the invention and the following detailed

11
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description are exemplary and intended to provide further explanation without limiting the scope
of the invention as claimed.

" T [ \ LA
At T oy
s W s T ‘ g - )
A ',2*-3 ‘tla
Az yrerian CEd P o .

5 BRIEF DESCRIPTION OF THE DRAWINGS

- The accompanying drawings, which-are included to provide a further understanding of the - = sve Incluten t0 provic:

invention and are incorporated in and constitute a part of this specification, illustrate preferred - =0 comsiztue & pevy o 1o

embodiments of the invention and together with the detail description serve to explain the s e
<o 4@ principles of the invention. In the drawings: ‘ S S R RATIERY v

Fig. 1 is a partial cut-out view of a pump dispenser according to the present invention, including

an improved inlet valve assembly having a ball check valve disposed in a valve closed

b ;.“;',. ‘; 1':’"".‘ _",.( : ;;\' "{\::k'\.":‘ ) «."'.z"' C( ,I I‘ i g I‘ I aﬁon aga ’.I Ist its va I Ve seat; . .,".:: B e . ' ’Y-,-': ‘ #_' ¢ .', \' | . ‘ ‘ "“., .’ .' . ‘ . " - . {: g .’Qt ‘!‘!_";.;5'«\' "-j ~.',' -;- ) -: | ,:! ': \; ‘f:‘,.: x:i;‘:{" ; ..' {:!\:‘L:"{;}:;H‘ﬁ,. ‘:r‘ . ; q{-{:.:“i‘ é‘&%‘ .E | |
e & v

....

improved inlet valve assembly and the radiallayout of the cavities for permifting temporary ~  're raciim! fuvey

“displacement of beads during the piston pressure stroke; SR T

20 Fig. 3 is an enlarged cross-sectional view of the pump dispenser of Fig. 1, taken substantially

along section 3-3 in Fig. 2, illustrating the improved inlet valve assembly and the ball check

valve disposed in a valve closed configuration against its valve seat:

12
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Fig. 4 is an enlarged cross-sectional view of the pump dispenser of Fig. 1, taken substantially
along section 4-4 in Fig. 2, illustrating the improved inlet valve assembly and the ball check

valve disposed in a valve closed configuration against its valve seat; and

5 Yig.S1is an enlarged cross-sectidna] view of a related-art valve assembly, illustrating the manner

in which beads prevent the ball check valve from properly seating against its valve seat.

-, Lo _ '... o = ,.v;'. .‘.‘.;‘...p'_,"' i .?. .‘41 -.“ . . .o -,
e VR e S

s E R R

10 Turning now to the drawings wherein like reference characters refer to like and corresponding
parts throughout the several views, a manually actuated pump dispenser is generally designated
30 in Fig. 1, the dispeilser being of the type disclosed in co-pending U.S. Application No.

11/327,433 (*433 Application), titled “Dispenser Having Air Tight Spout,” owned by the

aneansamvassignee of the present invention, and U.S. Pat, No. 5,447,258 ¢25&Ratentyytherespective

15 disclosures of which are specifically incorporated herein by reference. The invention is likewise
adaptable for use with other known pump dispensers and squeeze dispensers without departing

from the scope of the invention.

Referring to Figs. 1-4 of the present invention, pump dispenser 30 mapgesierally include a pump

20  housing 32 which defines a pump cylinder 34 having a pump piston 40 reciprocally disposed
therein. The housing, which is open at its upper end, may be supported by a conventional
contamer closure 38 in the form of an inteynally threaded cap, which is adapted to support the

pump housing within the interior of a container (not shown) to dispense the liquid product from

13
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the container as desired. As evident to those skilled in the art, instead of the threaded container
closure illustrated in Fig. 1, closure 38 may be a snap-fit or another type of closure for attaching
dispenser 30 onto a container. A spring biased discharge head 42 may be supported at the upper | -
end of pump piston 40. Head 42 may be biased to the extended (rest) position of Fig. 1 under the

5 bias of spring 44.

Discharge head 42 may be fixedly mounted to hollow piston rod 46, whichenaybe furhier A R LN BRRALTY

R REIE & St iR 5 S G Rt I i o

- ' .1. H i o . 4 d |-' o > '. Sl s o N L . . . -" . | % ‘ / ] =~ -". . b .
DA (R o4 - iy K pac \ a s o = » & d . . h . Y AN % - . . o A g
A AR s g ] L BEL A A8 T 832w gy . : ' means 0 : e ls ’tm} EECILIN L SR K 4
* y Y i * o o . g . . - . .4 4 ‘
. , . 11 Tl { _‘ L T ?rf. ". - " L . ‘.",'.‘a‘g"} 3ol ': $ p v '.V?" - . - . . : : B "‘ T4l - . by A, T2 . -

may include longitudinally extending ribs 50. During the pressure stroke when'discharge head

10 -. 42 is.pressed-downwards, the longitudinal channels between adjacently-disposedvbs: SO may: o CTmmmaes s e
permit passage of liquid product from pump cylinder 34 to discharge passage 58 and out through SRR S
discharge orifice 60 of discharge head 42. Piston rod 46 may be sﬁdably disposed relative to

pump piston 40, which may be hollow and include plug 48 disposed therein as illustrated. Piston

4 ' . .
: T S I R OT o PR (R I ST LR PN 0 B TR § 37 o LI
. . A it = i e B Rt " 12, o ATy AL el e Y. : P
. e e e R K i 1-%&:;,?-:-.{ ‘I";,., b T {!‘ﬁh'&}ﬁ.‘tri

o 10d40:maysiurther include a gap 52 between respective surface 54 thereof eixisorface:56:
15 pump piston 40. In this manner, piston rod 46 may slide by a predetermined length relative to

pump piston 40 during reciprocation of discharge head 42.

Specifically, duning the piston pressure stroke when discharge head 42 iﬁ*&tselprm i
downwards, piston rod 46 may slide downwards until surfaces 54 and 56 engage:: Further
20  downwards movement of discharge head 42 moves pump piston 40 downwards until the bottom

surface 55 of piston 40 engages surface 57 of pump cylinder 34, while the contents of cylinder 34
are discharged through discharge orifice 60 as discussed above. On the ensuing retumn stroke,

discharge head 42 and piston rod 46 move upwards under the bias of spring 44, Iitially, due to

14
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the frictional engagement between pump piston 40 and the inner wall 59 of pump cylinder 34,
surface 55 of pump piston 40 remains in contact with surface 57 of pump cylinder 34. This**~
frictional engagement allows surfaces 54 and 56 to re-separate and create gap 52. Further
upward movement of discharge head 42 carries pump piston 40 upwards to re-fill cylinder 34
with liquid product by virtue of the negative pressure created in pump cylinder 34 and the

operation of valve assembly 62 as described below.

ler:34-may generally include a valve assembly 62 having a oneswapbilkeheuk:veibves " o«

64 disposed therein for allowing liquid product from the container to enter into cylinder 34 via
inlet port 66.during the-piston return stroke, which occurs upon the releasecofdd
after its pressure stroke. As illustrated in Fig. 1, during the pressure stroke, ball check valve 64
may be disposed in contact with valve seat 68 to effectively seal pump cylinder 34 and prevent
liquid product disposed in cylinder 34 from returning to the container via dip tube 70.

As discussed above in the Description of the Related Art, while the pump dispenser of Fig.'§ - -
operates adequately with typical paste and gel products having a uniform consistency, for a new
type of personal care product 72 (i.e. product 26 of Fig. 5) which includes “beads™ 74 (i.e. beads
24 of Fig. 5) containing fragrances, medicine, skin nutrients and other additives, the pump

dispenser of Fig. 5 has scveral drawbacks, among those noted hereinabove.

- Optimally, when dispensing a personal care product containing beads 74, the dispenser should

have the capability to discharge a metered dose of the product contained within pump cylinder 34

to thus allow a user to conveniently rub the product between his/her hands and frictionally

15
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rupture the beads to release the additives therein. As discussed above, the discharging of a
metered dose of product is essential, because the beads, which are of a predetermined size and
contain a measured quantity of fragrances, medicine, skin nutrients or other additives, are
intended to be discharged with a predetermined amount of liguid product to produce a desired
end result. Since the pump dispenser of Fig. 5§ includes drawbacks such as accumulation of beads

below the ball check valve during the pressure strokes, which results in an unwanted retum of

product from the pump cylinder to the container and an increase or decrease in the liquid product- i+ c.ozgarn.

to-bead ratio in the discharged dosage, the:pump dispenser of Figs. 1-4 includes:andmproted (o8¢ Ahe DD Gunnens

pump housing and valve assembly for overcoming the aforenoted drawbacks.

Specifically, referring to Figs. 2-4, pump housing 32 may include valve assembly 62 having a
plurality of longitudinally extending ribs 76 for guiding axial and radial movement of ball check

valve 64 between valve open and closed configurations respectively corresponding to the

aforementioned discharge head return and pressure strokes. Ribs 76 may be disposed in-the« ¢ ruitin SR0 DYERSI fviyes

symmetrical relationship illustrated in Fig. 2, and include an upper tapered surface 78 for
preventing inadvertent lodgment of ball check valve 64 on the ribs. While the conventional
pump housing of Fig, 5 includes passages 80 between ribs 20, assembly 62 of Figs. 1-4 may
include axially extending primary passages 82 (similar to passages 80 of Fig. 5) and further
include secondary passages 84 formed as cavities (see Fig. 2) for permitting displacement of
beads 74 during the piston pressure stroke. It should be noted that while in the exemplary

embodiment of Fig. 2, primary passages 82 are defined as the area between ball check valve 64,

adjacent inner surfaces of ribs 76 and the circumferential boundary of surfaces 83, in the event

surfaces 83 were to be eliminated, primary passages 82 could alternatively be defined as the area

16
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between valve 64, adjacent inner surfaces of ribs 76 and the circumferential boundary defined by

edges 835,

In order to facilitate the displacement of beads 74 into the area of secondary passages 84,
5 passages 84 may include inlet flow paths 86 at the bottom-most ends thereof. As illustrated in

Fig. 4, flow paths 86 may include an angel of taper greater than the taper angle of valve seat 68.
- In this manner, during the piston pressure stroke while check valve is moving from its valve open -« ¥ 0K v eecs
gy + - 00-ts valve closed position, any beads 74-which-have-a:tendenoy:to-aecumulatecbelow valve 64+ - v+ vt frave e tapie

divide intb two sets, one following the flow path defined by tapered valve seat 68 and the other

10 following tapered flow path 86 into the area of secondary passages 84. During the ensuing piston = © ‘&1 (¥ s=amnnney i
pressure stroke, beads 74 freely displace within fiquid product 72 and are discharged through

discharge orifice 60, as discussed above.

T -.«Compared to the pump dispenser of Fig..5, the dispenser - of Figs ~1-¢:ef-the.present. invention. -. U KO0 8 BTSN @

15 provides several distinct bencﬁts. For example, during the piston pressure and return strokes, the AT LA

relatively supple beads 74 suspended in liquid product 72 divide into twa sets;, one following the

flow path defined by tapered valve seat 68 and the other following tapered flow path 86 into the

area of secondary passages 84, and therefore allow valve 64 to properly seat against valve seat 68

and scal the pump cylinder. The proper seating of check valve 64 prevents any liquid product 72 ek NIV E
20 from returning from pump cylinder 34 to the container, and thus eliminates contamination of

unused product disposed in the container. Further, the proper seating and sealing of the pump

cylinder ensures discharge of a metered dose of liquid product via discharge orifice 60. These

operational benefits ensure that the discharged product includes the required amount of liquid

17
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product-to-bead ratio for providing the intended dosage of fragrances, medicine, skin nutrients or

other additives.

As discussed above, vartous modifications may be made to the pump dispenser and valve
5 assembly without departing from the scope of the present invention. For example, although four
ribs 76 and primary passages 82 are disclosed, the number of passages may be increased or

. . . decreased-depending on the size of beads 74, as would be apparent-to-those-skilled in the art.

e:size of secondary passages 84 may be imcreased-orxicoreaseids

on the size of beads 74. Referring to Fig, 4, the taper angle of flow paths 86 may also be varied
+ . 10.. . relative to the taper of valve seat 68 for facilitating movement of beads 74 itosecondary

passages 84.

Although particular embodiments of the invention have been described in detail herein with -

goithe;accompanying drawings, it is to be understood tha
15 those particular embodiments, and that various changes and modifications ‘may be effected

therein by one skilled in the art without departing from the scope or spirit of the invention as

defined in the appended claims.
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Patent Claims

What is claimed is:

1. A manual pump dispenser for use with a liquid product including a plurality of
rupturable beads containing additives capable of being released when the beads are rubbed

between the hands of a user, said pump dispenser comprising: a spring biased discharge

ncable between pressure-and return strokes, a piston:rod:ooupled:torstitds o v e e e

irgeshead.-and-inctuding a pump piston disposed adjacent oneneads

rod being reciprocable with said discharge head to reciprocate said pump piston between

. ) &
A 'é . y - Iié o “' ":'O.I‘ {; "g PR . ' . voaL S Sx L '(' F-y ol ' r. 7
%ﬁv'ﬂ i‘#l&‘m Al S SR IR 2 WA TS

-~ --8aid-pressure and return strokes within a pump cylinder, a valve assemblybemgiprovided <+ v o o

in said pump cylinder to respectively allow and prevent the liquid product from being
discharged through a discharge orifice in said discharge head during said pressure and
return strokes, said valve assembly including at least one longitudinally extending guide

guiding:axial-and radial movements of a check valve, sa

-«lispesablesivalve open and valve closed positions in which said-check valve is:
respectively disposed out of and in contact with a valve seat, said valve assembly including
a longitudinal[y extending primary fluid passage disposed adjacent said guide tib for
permitting passage of the liquid containing the beads from a container into said pump

cyﬁﬂdﬁn said valve assembly further including a fongitudinally extending secondary flcid

passage disposed adjacent said primary fluid passage for permitting displacement of the
beads during translation of said check valve between said valve open to said valve closed
positions for thereby preventing accumulation of the beads between said check valve and

said valve seat.

. N ' . ‘ o . . : ’ . : .
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2. A pump dispenser according to claim 1, wherein said piston rod is axially

movable relative to said pump piston and includes a lower surface engageable with a pump

piston upper surface; during said pressure stroke, said discharge head and said piston rod

being movable downwards by a predetermined length relative to said pump piston, and

said pump piston being movable within said pump cylinder with said discharge head and

said piston rod-upon-engagement of said upper and lower surfaces. ST e RO R

o A TN LIITE W TR 1 [ TR ORI N
) 'fl . v § '.,‘S’j::_‘:':l w”‘}’" )"'K}b:?{a;; 1\'*’ .. ¥ ’

3. A pump dispenser according to claim 1, wherein during said return stroke, said

discharge head and said piston rod being movable upwards by a predete
relative to said pump piston, and said pump piston being movable within said pump
cylinder with said discharge head and said piston rod by means.of a phug which connects
said pump piston to said piston rod.

4. A pump dispenser according to claim 1, wherein said valve assembly includes

four symmetrically disposed guide ribs,

S. A pump dispenser according to claim 1, whcrcin said guide rib includes an upper
tapered surface for preventing lodgment of said check valve. R o
6. A pump dispenser according to claim 1, wherein said valve assembly includes at

least two guide ribs, wherein said primary passage is defined by an area between an outer

20
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surface of said check valve, inner surfaces of adjacent guide ribs, and a circumferential

boundary defined by an innermost surface of said pump cylinder adjacent said ribs.

7. A pump dispenser according to claim 1, wherein said secondary passage is
defmed by an area between a circumferential boundary defined by an innermost surface of
said pump cylinder adjacent said rib, and an inner surface of a longitudinally extending

concave channel.

8. A pump dispenser according to claim 1, wherein said secondary passage includes

an inlet flow path having a taper angle greater than a taper angle of said valve seat for: & 1ener anee rromer e f 3

facilitating accumulation of the beads in said secondary passage.

0. A pump dispenéer according to claim 1, wherein said check valve is a ball check

valve.

10. A valve assembly for one of a pump and squeeze dispenser used with a liquid
product including a plurality of rupturable beads containing additives capable of being
released when the beads are rubbed between the hands of a user, said valve assembly being
provided in a body of the dispenser to respectively allow and prevent the liquid product
from being discharged through a discharge orifice during first and second pressure
conditions in said body, said valvé assembly mcluding at least one iongitudinaily

extending guide rib disposed within said body for guiding axial and radial movements of a

check valve, said check valve being disposable in valve open and closed positions in which

21
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said check valve is respectively disposed out of and in contact with a valve seat, said valve
assembly including a longitudinally extending primary fluid passage disposed adjacent
said guide rib for permitting passage of the liquid containing the beads from a container
into said body, said valve assembly further including a longitudinally extending secondary
fluid péssage disposed adjacent said primary fluid passage for permitting displacement of
the beads during translation of said check valve between said valve open to said valve
closed positions for thereby preventing accumulation of the beads between said check

valve and said valve seat.

wwome oo sddies - A valve assembly according to claim 10, said dispenser being a:pump dispenser: =

including a spring biased dispenser head reciprocable between pressure and return strokes
to therewith reciprocate a pump piston in said body, said pressure and return strokes

respectively corresponding to said first and second pressure conditions, said dispenser

further comprising a piston rod coupled to said dispenser head and including said-pump -

piston disposed adjacent one end thereof, wherein said piston rod is axially'movable
relative to said pump piston and includes a lower surface engageable with a pump piston
upper surface; during said pressure stroke, said discharge head and said piston rod being
movable downwards by a predetermined length relative to said pump piston, and said

- pump piston being movable within said body with said discharge head andrsaid piston rod

upon engagement of said upper and lower surfaces.

12. A valve assembly according to claim 10, said dispehser being a pump dispenser

including a spring biased dispenser head reciprocable between pressure and return strokes

22
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to therewith reciprocate a pump piston in said body, said pressure and return strokes

respectively corresponding to said first and second pressure conditions, said dispenser

further comprising a piston rod coupled to said dispenser head and including said pump

piston disposed adjacent one end thereof, wherein during said return stroke, said 'discharge

head and said piston rod being movable upwards by a predetermined length relative to said

pump piston, and said pump piston being movable within said body with said discharge

head and said piston rod by means bf a plug which connects said pump piston to said - o Ry

piston rod.

A3 0-A-valve assembly according to claim 10, wherein said valve assembly-inchadesiy ¢ v woniva i, Wi

four symmetrically disposed guide ribs.

14. A valve assembly according to claim 10, wherein said guide rib includes an upper

A ’ '.; . ,Q' ) . . , - . E._ _.‘._‘.:' ‘:.‘ {..:‘{‘_ E{-"" .
o-"‘{. . i . e &‘ . ot X ) A % K I.-. ‘-_ ",,‘ ek |*“ 'Q"‘: \ &%.

- ao/i8pered surface for preventing lodgment of said check valve...., s piastapt 10s
15. A valve assembly according to claim 10, wherein said valve assembly includes at
- least two guide ribs, wherein said primary passage is defined by an area between an outer
surface of said check valve, inner surfaces of adjacent guide ribs, and a circumferential

boundary defined by an innermost surface of said body adjacent said ribs:ssamegii. .

16. A valve assembly according to claim 10, wherein said secondary passage is

defined by an area between a circumierential boundary defined by an innermost surface of

23
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said body adjacent said rib, and an inner surface of a longitudinally extending concave

channel.

17. A valve assembly according to claim 10, wherein said secondary passage

includes an inlet flow path having a taper angle greater than a taper angle of said valve seat
for facilitating accumulation of the beads in said secondary passage.

L AR

18. A valve assembly according to claim 10, wherein said check valve is a ball check

valve.

19. A pump dispenser for use with a liquid product including a plurality of rupturable
beads containing additives capable of being released when the beads are rubbed between

the hands of a user, said pump dispenser comprising: a spring biased discharge head

reciprocable between: pressure and retum strokes, a piston rod coupled to-said:dischamgpesssuse toeu yoms - o b

head and including a pump piston disposed adjacent one end thereof, said piston rod-beimg - ::
reciprocable with said discharge head to reciprocate said pump piston between said

pressure and return strokes within a pump cylinder, a valve assembly being provided in

said pump cylinder to respectively allow and prevent the liquid product from being

discharged through a'discharge orifice in said discharge head during said pressurerangscnarge ri:.:
return strokes, said valve assembly including at least one longitudinally extending guide

rib for guiding axial and radial movements of a check valve, said check valve being

disposable 1 valve open and valve closed positions in which said check valve is

respectively disposed out of and in contact with a valve seat, said valve assembly including

24
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a longitudinally extending enlarged fluid passage for permitting displacement of the beads
during translation of said check valve between said valve open to said valve closed

positions for thereby preventing accumulation of the beads between said check valve and

said valve seat.

20. A pump dispenser according to claim 19, wherein said check valve is a ball check

valve.

25
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