; WKe3e ADAAL(t >6t T. 4! PUMP DI G AN | MPROVED DI SCHARGE VALVE
BACKGROUND OF THE | NVENTI ON M‘M@MM“EV%H on relates generally to a
manual | y actuated punp di spe n i nproved di scharge val ve nenber,
and nore particularly to such a ¥¥%% nenber of el astoneric material having
a generally conicap I t S n I t permtting

t he di scharge val veUlrgD\t{)%Egjggggg Iﬁﬁ%ﬁﬁbg{]ﬁﬁéﬂﬁﬁgﬁf f] The known
manual | y actuator punp dispensers especially those designed for the

di spensi ng of hand | otions, body lotions, liquid soaps, and other nore

hi ghly vi scous products, tBACIGROUNDODHIHE INVENTHIN outlet ball check
val ves for respectively controlling the flow of liquid product into the
punp chanber on each piston suction stroke and for controlling the out flow

of the Iiqui d[dmgdupﬁisﬁrﬁxﬁéﬁtfbh@_ell@‘t’é@g@rﬁ’@rﬁhﬂo Q%éﬁl&bll?%‘éfha@b@bgﬁwpcorfpr essi on
stroke. The di scharge passage i mediatel y" downstream of the di scharge val ve

traversesd I i r | spout .
U 5. o 20irrrgel nonG ] BBl e Do A el ARATEE A G0EH B 2
difficulty with the di cha{%e val ve in thf farmof a bgbl c@gck val ve is
that the SEFBENMRT BHIEPEDR Figstamesiciaaierial Panpg feaenerplbae e &aVg | and
proper reclosing of the ball check val ve against its val ve seat on each

pi st on s@ament and skwnFisanyanhelestantipagiiting the gisekargee abier tokmssnanimed i s
especially a drawback when di spensing nore highly viscous |iquid products,
such as n pawerycasdernblgani ng get contai ning pum ce as a scrubbi ng agent.
The passage downstream of the discharge valve retains product being

di spensed during the closing of the discharge such that while the bal
check val ve i@yt THe REGWh MEaRBUGGRIRMEr Mihb didpensaly ess@milydHbsag the

di scharge open condition, the viscous liquid product in the vicinity of the

designed for the dispensing of hand lotions, body lotions, liquid soaps, and other

more highly viscous products, typically have both inlet and outlet ball check valves
for respectively controlling the flow of liquid product into the pump chamber on each
piston suction stroke and for controlling the out flow of the liquid product from the
pump chamber during each piston compression stroke. The discharge passage
immediately downstream of the discharge valve traverses into a discharge extending
through an elongated discharge spout. U.S. 4,286,736 is exemplary of such a

known pump dispenser.

[003] The difficulty with t¥he discharge valve in the form of a ball check valve
is that the creamy product being dispensed oftentimes impedes the full and proper
reclosing of the ball check valve against its valve seat on each piston suction stroke
following ensuing piston pressure strokes. This is especially a drawback when
dispensing more highly viscous liquid products, such as a commercial cleaning gel
containing pumice as a scrubbing agent. The passage downstream of the

discharge valve retains product being dispensed during the closing of the discharge

v R
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valve may interfere with the reclosing of the valve against its seat in a
sufficiently quick manner and in a tightly:seal ed manner for closing the
. di scharge during the piston suction stroke. This could interfere with the
snoot h and accurate operation expected for the punp. [004] There is thus
the need to inprove upon the discharge valuing for manual punp di spensers
of the aforedescribed type, such that the discharge valve quickly and
accur at ughdhat wbite theybgll cleglovalee iscoud & Isepling engagaréntinvith itekalveysestal i ng
tightly against its valve seat wi thout delay. Such a valve nust al so be
capabl e dafingak¥ digithaige obeh icontiRidn stheassRliguid\pidduet inethe paditisy of thehe punp
while at the sane tinme be econom cal to mass produce yet highly reliable.
SIMVPRY velve gy lintdrihe %hﬂ@?&dé&igp%f Lﬁbemb%ga%t 9%@5% i]pqs‘ shfigicRfigsent
invention to provide an | nprove scharge valFve nenber tor a nmanual punp
di spenser..which will quickly respand for sealin he,.di schar,ge flow path
dur ng. SisK BEBrghandd pdighly sERBATPRuESBE Poahgrhe RSBt foe 1", P
product being dispensed, _while at the same time is econom cal to nass
pr oduce Pigian peetion ghpker dhissgnuwd dierferrwith tha smaotpandecerateeraratdont o
assenbl e. The inproved di scharge val ve nenber according to the invention is
an el asteopecied foatheepbapi. ng a conical ly shaped val ve el enent and a
non-reentrant portion permtting the valve to be snap-fitted into place
wi thin the punp body. The conical valve slopes outwardly in a downstream
direction an[04]s Dhireris Uy $ilnetd toSmpt@keusagtEedisehagsivedliny fdrve seat
defined within the punp body presenting a tight seal in the discharge
cl osed it 5l j f \ vkl tS
waﬁmélﬁm@i gg@kny@% &R a?&ea%&?fbequﬁé%cﬂ théh@e ﬁ%&gadgﬁ@}‘el

wi thin an ope a transverse web wthih the punp bo bei ng
spaced L I val ve edet er.m i St to effect
spaced A ind LRI R YR DERY BRSO B8 SR B, Ol
O et S NS LA ShaMRF T ST SEEPMRST: By "EULRESENS Y bso be

capable of easy and uncomplicated sub-assembly with other parts of the pump while

at the same time be economical to mass produce yet highly reliable.

SUMMARY OF THE INVENTION

[005] |t is therefore an object of the present invention to provide an improved
discharge valve member for a manual pump dispenser which will quickly respond for
sealing the discharge flow path during each piston suction stroke irrespective of the
viscosity of the product being dispensed, while at the same time is economical to
mass produce and yet highly reliable and efficient in operation and easy to
assemble. The improved discharge valve member according to the invention is an
elastomeric valve having a conically shaped valve element and a non-reentrant
portion permitting the valve to be snap-fitted into place within the pump body. The

conical valve slopes outwardly in a downstream direction and its outer conical



become nore apparent fromthe follow ng detail ed description of the

i nvention when taken in conjunction wi'th the acconpanying draw ngs. BRI EF
. DESCRI PTION OF THE DRAWNGS [008] Fig. 1 is a vertical sectional view of a
manual | y actuated punp sprayer incorporating the inproved discharge val ve
menber according to the invention; [009] Fig. 2 a viewsimlar to Fig. 1
showi ng the discharge val ve nenber according to the invention at an

enl ar gedusfeat €ngp@es aGiorfica) valye sead defioed within thegwimplosalyqueserdimgiaal | y
along the line 3-3 of Fig. 2; and [0011] Fig. 4 is a sectional view taken
subst antjppt baaldhang didthatddeloded pekitibhg. 1. 3 DETAI LED DESCRI PTION OF THE
| NVENTI [0012] Turning nhow to the drawi ngs wherein |ike reference
characters refer to |like and correspondi ng parts throughout the several
views, a man y € ' inch s the
di schar ge vaﬁggﬁnéﬁ%gbaégggﬁggﬁdg¥@9fEZGFH8£% F@%PﬁEMg@ﬁﬂfgﬂﬁgﬁﬁﬁi?Bﬁated
10 in F,g. 1 and conprises a pu body whi ¢h incl udes a. cylinder 11
adapt ed BB SR WERARNT 1 SuRb Hond: storbvef Bairicract el Bentaa B e oans
of a closure cap 12 which nmay be internally threaded as shown or which may
be adap®eat & predetgpninad dipigagesems ni effeat Hie tatsgiahef theeednicdl valg nor nal
manner. The cylinder suspends a dip tube 13 at its | ower end which extends
i nt o t heldment against iteeseatnt ai ner, a throat portion 14 near the | ower end of
the contai ner supporting an inlet ball check valve 15 in a known manner. A
di spenser seal 16 within the punp cylinder has an upstandi ng cylinder 17

with a plurajoozy obitéeppisbishdveataded, anbinobeinaytres bdtie inkentisioell as shown

in Fig. 4), the legs termnating in transverse flanges 19. The central area

defi ned b‘é\%;é%ﬁ@gﬁ%?pk@ﬁné Erﬁﬂ?tﬁe%ﬂé&vﬁ@sdé}ﬁilé’d 884 drigkRa%r iR ngfntibﬁ‘ Wilenbal |

check val [ O et 21 1s affixed to an upper en cylinder 11
for bot tpal(e%t A éBrﬂ@nction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[008] Fig. 1 is a vertical sectional view of a manually actuated pump sprayer

incorporating the improved discharge valve member according to the invention;

[009] Fig. 2 a view similar to Fig. 1 showing the discharge valve member

according to the invention at an enlarged scale;

[0010] Fig. 3 is a sectional view taken substantially along the line 3-3 of Fig.

2; and

[0011] Fig. 4 is a sectional view taken substantially along the line 4-4 of Fig.



the closure cap in place on the cylinder and for defining an annul ar
opening 22 with lock threads on an outer wall of cylinder 23 of the chapl et
for mting with Jock threads on a dependi ng sl eeve 24 on plunger head 25.
The plunger head is affixed to an upper end of a hollow piston stem 26 of a
pi ston having at its |ower end an annul ar piston seal 27 in sliding sealing
engagenent with the inner wall of cylinder 11. The plunger head has an

i nner dependi ng sl eevBEZAIMBDANE S CRIPTIONIOR THEJAMEBNTION upper end of the
piston stemto effect a tight seal, and an el ongated transverse 4 spout
29 defining a discharge passage 31 which directly communicates with the

upper end of Fdd”‘l%;prfﬁhﬂﬁ %"OW‘?O he kAl sﬁlrﬁéreﬂwlk%tr‘éfé’reﬁl@é Fﬁgrg%?erg“réfeffbthe

punp cyl i nde rs at ne en agai ns anges 19 of sea and at Its

ot her e t he under,si de e on soa 1o bias th pston into
"t o uppaRe g TGRSR s By %VOMEOLBE%S%W? Vit ot PP
this art. The piston is shown in Fig inits dowward | ocked position
with th@umwisnﬁ@nﬁerb%f a)wpﬂ\é@@egn%pomes Hheedisshipageyalve raembengeroriik down
position such that the |lower end of the piston stemfrictionally engages
cyl i nderto 1f7e ofvestiah islgeneragdesighetedi spaniSigr 1 agdiaestpriseakapgemphradygh t he
inlet valve in the event the dispenser is dropped, laid on its side, or
during sitigpimudeida pLaTpPORIndet NerRdapiad forbeRariked eckednpasért C on Fm‘dufche

pi ston (not shovvn) the piston extends outwardly of its punmp cylinder and
i's recipg i ure to
t he pl unggr% | n thré"etr?ﬁrsrqr*al érzngﬁjr’{g;b% 2?1\991%: ﬁ%ggﬁlﬂ%{ﬁ )g#%aﬁfgg%\%‘ thits

cyl i nder hanber. 33 001 e di char e val ve
Socord a%wﬁfh@%ﬁvr@%f RSB BI 2 3858 i %;“%Ptm%e AR e 3a of
resilient materlal such_as a silicone or therno stic elasto r of various
dur onet &Y."OfM@! FANREr nd, érY"E‘?)?r'p?q%é‘déac‘BHﬁ%boﬂp F@agﬂamwﬂ whighenent 35
at one end, the valve elenent sloping outwardly away fromthe punp chanber
and t one@xtEnsissioteathgdiquids incije @ntaisek ladhraat portisn14 nest e, loweasdd 2f e t he
drawi ngs. The val ve nenber further has a non-reentrant elenent 36 at its
opposi t ecatainerts ponting n rilef palhbhacki \vexive natires knowa rmanneral A gispreasero
facilitate insertion through an opening 37 forned coaxially in a transverse

val ve sigeppié wiih B mirplty msderma%rabpmbhbmglc?h@dbrswwn% plORgitypef nor e
di scharge ports 39 are 5 provided in web 3 Fig. 3) through which liquid

fescr | bSTPRLOLREDE 38 O, @%%ﬁ"?i@ﬁ’?@ﬁ%’%%‘%%@?"@%’# A tiisiii'r'myof a
cl car |y ERlnd @”ﬁﬁéﬁg\}f‘?g% REfagtiendnadt mgsﬁg%%e&éﬁgﬁfb&ik?sgg%ﬁ@q'e4 xceeds

t he thicgkness of b,38 f eas b scri bed hereinafter. [0017] The
punp boggln %Sa?%?mg@“&?g%?‘?féf"@én@ég?l ?‘ﬁ( YﬁﬁY%h t he di scharge val \[/e mejnber

sealingly engages to control liquid discharge fromt he di spenser during
punp operation. Mre particularly, the valve seat is formed near the distal

end of pi st oSSt nmAZaRiR! Lommtiixasstoan upprnend efgydnder SLarhah 1gdeiiich is

designed to match the slope of the conical valve elenent 35. The axial
spaci ng theclosere oehirsplaaadmtab\oylisdertanthior definiop anrennuwigoopénisg 2R vathi on of
t he di scharge val ve outer conical surface 44 of valve elenent 43 bears
ti ghtly legidthseads ogby cader wal of cylinder 23 of the chaplet for mating with lock

threads on a depending sleeve 24 on plunger head 25. The plunger head is affixed

to an upper end of a holiow piston stem 26 of a piston having at its lower end an

annular piston seal 27 in sliding sealing engagement with the inner wall of cylinder

11. The plunger head has an inner depending sleeve 28 which frictionally engages

the upper end of the piston stem to effect a tight seal, and an elongated transverse

4



conpl enmentary val ve seat surface 43 as shoul der 41 snaps behind the inner
face of web 38. Assenbly of the discharge val ve may be nmade conveniently
and wit hout obstruction as a sub-assenbled part together with the punp

pi ston prior to assenbly of the plunger head to the punp body. In order to
m nimze inpact and possi bl e danage of the val ve nenber wi th ot her

sub- assenbl ed parts at the assenbly plant, the valve seat 43 is recessed
and spasgsliti2veefiting brdiscHarge pasdadd 3 dfwhicts tinectst eomGinicesesWidhithyy shown in
Fig. 2. [0018] In operation, the plunger head is sinply unthreaded fromits

Iock-doy\ﬁbé}cb}id'gﬂerﬁgt@his\(gmt_o chapl et 21 whereupon the piston return
spring bi'ases the piston 6 and connect ed plunger head outwardly of the

punp cylinder. After the punp is prined, product is drawn into punp chanber

33 through t al ve. | I I | 8§10 tur t wrhe
liquid pr odd@@‘ly]s %Eésgﬂgféégﬂyéhﬁﬁgé‘@@ﬁ{ @15" m@ﬁg&ﬁ@c@%&eﬁ#iaé@ﬁ%&gﬁof t he
pi ston as . al force is plied in do rd axial . dirgection against the
Pop of aering tanges Sakeca BAndat inohal Shamnare ruswids bk Arlof on =8
pressure stroke, product fromthe punp chanber is forced through di scharge
ports 39 hias thgaiumep pisten ide itsaipper phsitian sthwaigly obliheswap sylingeitas! east a
portion of the conical valve elenent to deformto thereby break the seal

bet weengenerbig Rndvn amchiy alrty eTise pistaBisshoas hdFigpein kdhdodnaahdiapkedal ve
al lowing flow of product into discharge passage 31 and out through the

di schar g&sigdpihth A8 fodkirks NBE 9% SeWR TE MR iRferERGihd i #BIUNGRPIRK dHwasSur e

upstream of the valve exceeds pressure downstream thereof. "Thus, as soon as
by casurodilor e BRI BB e iR st Aol BBl MBI RTISTEN
AR BLE SRR N R L R T

dispenser is dropped, laid on its side, or during shipping and storage. Otherwise, in

an unlocked position of the piston (not shown), the piston extends outwardly of its

pump cylinder and is reciprocated within its cylinder upon application of manual

pressure to the plunger head in the normal manner such that the piston defines with

its cylinder a variable volume pump chamber 33.

[0015] The discharge valve according to the invention comprises a unitary
discharge valve member 34 of resilient material such as a silicone or thermoplastic
elastomer of various durometers. The valve member comprises a conically-shaped
valve element 35 at one end, the valve element sloping outwardly away from the
pump chamber and toward discharge passage 31 as clearly shown in Figs. 1 and 2
of the drawings. The valve member further has a non-reentrant element 36 at its
opposite end. Element 36 preferably terminates in a conical shape to facilitate
insertion through an opening 37 formed coaxially in a transverse vaive support web

38 which is integral with piston stem 26. One or more discharge ports 39 are

5



passage. This pressure differential changes as manual external force
appl i ed agai nst the plunger head is relaxed permtting the plunger and its
connected punp piston to return under the force of the return spring to its
upward position outwardly of the cylinder. [0019] It can be seen that the
di scharge val ve according to the invention is of sinple and econom cal
construction, yet is highly effective in controlling the discharge of

especi alfgrovidegddowest 88 (rig. py bdoegh whiadnliquid pridsistiews during tie gistan ef fi ci ent
and practical manner. The inproved di scharge valve is adaptable for use
with  eressuregtikepeirs@illvamdre alyideesribed erimarttrf i ed alteration in the
upper end of the punp piston to accommbdate the valve. The valve seat is
shown and descri bed as | ocated near the distal end of the piston stem which

i's a conveni ?‘({1@40‘?\?&1‘- rﬁ@nt%@né’ﬁ'&@isﬁﬁ%e Rt droHetent RsviNglav@nsgrtedgoul d

be | ocated i punp body at | ocations upstream or downstTeam fromt hat

e 35 150 R Rse M GTs B A2 oo e Wi tescal  when

the discharge valve is assenbled in place as surface 44 of the valve '
el ement SPE&INY bepuaesithefbopisiens slighityaxresrathaithicingss s aeb 38 for £235@5r t ant
that the outer surface of the valve el enent bear against a discrete valve
seat sudb basdesxsibat Heaeinaflen conpl ementary taper to that of the conicity of
the valve elenent. In such manner, the snap fit engagenent between the

val ve non-reentrant portion and support web 38 with the appropriate

di stance of {0® AFudperpumelbotlydtvastahgisehdrge vabat sexgt swittewhichdhe dseabigeg
engagenent between coni cal surface 44 and the conical valve seat 43 in the

di schar %I@h%&r%@n?@sér{da@@s tYabMeoRIRIEA R defromdee alspesér exi bl e
but sufficiently rigid T0 withstand the di scharge™val ve being snap-fitted

el S IR p Yt i oo MRS BEVA0 BB r B R APRL
hrr especetAdvgf ﬁgtosnns%!e}n ﬁé"aﬁé %g%eprises an annular tapered surface 43 which is
designed to match the slope of the conical valve element 35. The axial spacing
between web 38 and valve seat 43 is such that upon installation of the discharge
valve outer conical surface 44 of valve element 43 bears tightly and sealingly against
complementary valve seat surface 43 as shoulder 41 snaps behind the inner face of
web 38. Assembly of the discharge valve may be made conveniently and without
obstruction as a sub-assembled part together with the pump piston prior to assembly
of the plunger head to the pump body. In order to minimize impact and possible
damage of the valve member with other sub-assembled parts at the assembly plant,

the valve seat 43 is recessed and spaced inwardly from free end 45 of piston stem

26, as clearly shown in Fig. 2.

[0018] In operation, the plunger head is simply unthreaded from its lock-down

position relative to chaplet 21 whereupon the piston return spring biases the piston



changes due to nolding inperfections and the like. Al though the angularity
of the conical valve elenent 35 is approximately at 45 relatively to the
central axis thereof, the angularity can be between 5 and 60 wi thout
departing fromthe invention so long as the taper of the valve seat 43 is
conpl ementary and the valve is seated only at the outer conical surface of
val ve el enent 35 agai nst the valve seat. And, the gap presented by the

di f f er eané connsgtadipigndet vessihosthvand idef shel pumpydindet. haftehtheknasg isof web 38
assures intinmte sealing contact between surface 44 and val ve seat 43

upon i ”éﬁﬁie'd??fd?ihc@@d@'v&rphﬁ% BOMNpt HBRBEICES GhangIe helvidll @thish@urimyed @t uri ng
process. Also) in use) the gap permts the discharge valve to shift
upstrea e S, iffer i al i i eater.
This 1 Balr St FeRSEE A, M g B Moy el RIS Fwhie PE

cl osed position. [00 Qovi ousl vy, npdi ficat.ions and vari.ations of the
ot esent ProvsbiR Pisoke P enels AT LT et 2HRIBE IBE oI e Aench: ngs. |
is therefore to be understood that within the scope of the appended clains
t he i nveiettiom againsiethpriap of dwiplonper heae astimanyynogpetineinoar.| WPusgeadied. 9
What is clainmed is: 1. A manual punp di spenser, conprising, a punp body
havi ng pistempresisateostroles,ippoocctiicm ied peap ¢liaesiserie famrddrtetouigh ditchekgs in a
punp cylinder against the bias of a piston return spring to define with

sai d cypbbAgBY dhdagaiAbl SurkReUPoPHBRIISERITEE Valvead sty Bt 1898 RaMicRcGfan
inlet valve for the inletting of a liquid product to said chanber upon the
pi st on t i eV, £ dy for
Phe. out I e lef e el B ficl el AR he sEE SRR RifEBe 2050
pressure stropkes through di scharge passage of a .pl er, head mounted to
Phe” pi seBil vecseat darair gs o apSE M fRgRa RN < p1 S Ra braPaiat B i and
conprising a conically-shaped val ve el enent at one end sl oping outwardly
toward €isehaigscprisgecpikangevt thieugh tiendisghargs speuhavinfydisCiygevalie r ant

el enent at an opposite end thereof) a transverse perforate support web

wi t hi n tdreaipampenddy soidreg 881 ppessureve pstesnng the velverdxegedspoggsunhi ch t he
non-reentrant el enent extends for snap-fit engagenent, the punp body having
an annubawny@ea® thetddfWMTheB, ansodk as presdure @ndthe opposite sides of the valve is

equalized or the upstream pressure is reduced relative to the downstream pressure,
the conical valve element of the discharge valve immediately responds to fully reseat
on its valve seat into tight sealing engagement therewith to reclose the discharge
passage. This pressure differential changes as manual external force applied
against the plunger head is relaxed permitting the plunger and its connected pump
piston to return under the force of the return spring to its upward position outwardly

of the cylinder.

[0019] It can be seen that the discharge valve according to the invention is of
simple and economical construction, yet is highly effective in controlling the
discharge of especially viscous liquid products from the dispenser in a highly efficient

and practical manner. The improved discharge valve is adaptable for use with



t he val ve el enent engages in a discharge valve closing position, a portion
of the valve el enent disengaging the valve.seat to open flow of the liquid
product fromthe chanber through a discharge port in the support wall and
t hrough the di scharge passage in a discharge val ve open position. 2. The
punp di spenser according to claiml1, wherein the valve seat is forned near
an end of the piston. 3. The punp di spenser according to claim1, wherein
t he pi stearstingaisplersseas ayldimduireabnlyd modifiedestidraNomin tae uppeeendlof bevel near
one end defining the valve seat. 10 4. The punp dispenser according to

cl ai m 1puMiepRiteh th8codhiRdBeRthedlvé NThe WBRRS deatpdsiaden axd dekyritdpsed
apart a predeterm ned distance for tightly sealing the val ve el enent

2020 15¢ 008U B (38 Bl R SRIOH SR e BlERN AR oo e PP
o1 st on Yahie $47 CRUAYILME WLHS8A SaHIBPeIEFIoRin (e EpPAdart SRS oui t h
define the punp chanber, the stemterm nating at an opposite end in the
val ve segstream ghdoyosieandpemdkat shovor witheuttdepariingrirem thadnantionhgo val ve

seat and the support web are axially spaced apart a predeterm ned di stance

for tighsryasdtad vayetdupportl web eBdsepacairomsthat Welvey dbuttossratiders figha
di scharge val ve cl osed position. 7. The punp di spenser according to claim

5, wher gfDid $ish RN (e dji@cﬁé]@e%m_etas%@Hbléosin%agé;ggrshﬁa&&w&ftﬁé §8ve 8.

The punp 'di spenser according™to claiml, wherein di scharge valve is

]; OL?EX{ %ﬁe&?@&?k@ﬁlﬁ%ﬁQgﬁbg%gﬁpéeméhtarﬁsﬁéféa vﬁlve seat. Itis important that the
outer surface of the valve element bear against a discrete valve seat such as a seat
having a complementary taper to that of the conicity of the valve element. In such
manner, the snap fit engagement between the valve non-reentrant portion and
support web 38 with the appropriate distance of the support web from the valve seat
assures tight sealing engagement between conical surface 44 and the conical valve
seat 43 in the discharge valve closed position, Valve element 35 is moderately
flexible but sufficiently rigid to withstand the discharge valve being snap-fitted in
place without distortion. One of the advantages of the invention is that the discharge
valve is tightly sealed against its seat when installed irrespective of small tolerance
changes due to molding imperfections and the like. Although the angularity of the
conical valve element 35 is approximately at 45° relatively to the central axis thereof,
the angularity can be between 5° and 60° without departing from the invention so
long as the taper of the valve seat 43 is complementary and the valve is seated only
at the outer conical surface of valve element 35 against the valve seat. And, the gap
presented by the difference in spacing between shoulders 41, 42 and the thickness

of web 38 assures intimate sealing contact between surface 44 and valve seat 43
8



'hX] wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cTa] cal ca] ca] ca] cal] ca] ca]ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca]c”a] ca] cTa! X W Ak=_Du"
{vqgl fa\ W ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] c’\a] cal ca]ca]ca]calcaJca]c
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. % ~/ | updw dratall o] ared aqusa@ma]crkar]ampmpngcs;dpmag thed ownotgataiing) ca] ca] ca] c
a] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! "0g001j 1129223[ 334P444U56N777C8
88" 9099%&)@55 Also, in use, the gap permits the discharge valve to shift upstream when the
}xsni d_Z] c] ca] ca] ca] caj ca] ca caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] C
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10" 0 1Qyrassure strokes through a discharge passage of a plunger head mounted to the
piston, the discharge valve being formed of an elastomer material and comprising a
conically-shaped valve element at one end sloping outwardly toward the discharge
passage, the discharge valve having a non-reentrant element at an opposite end
thereof, a transverse perforate support web within the pump body, the support web
having an opening though which the non-reentrant element extends for snap-fit
engagement, the pump body having an annular valve with which an outer surface of
the valve element engages in a discharge valve closing position, a portion of the
valve element disengaging the valve seat to open flow of the liquid product from the
chamber through a discharge port in the support wall and through the discharge

passage in a discharge valve open position.

2. The pump dispenser according to claim 1, wherein the valve seat is formed

near an end of the piston.

3. The pump dispenser according to claim 1, wherein the piston includes a

cylindrical hollow stem having an internal bevel near one end defining the valve seat.
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in engagement with an inner wall of the cylinder to therewith define the pump

chamber, the stem terminating at an opposite end in the valve seat.

6. The pump dispenser according to claim 5, wherein the valve seat and the
support web are axially spaced apart a predetermined distance for tightly sealing the

valve element against the valve seat in the discharge valve closed position.

7. The pump dispenser according to claim 5, wherein the opening in the support

wall is concentric to the stem.

8. The pump dispenser according to claim 1, wherein the discharge valve is

formed of an elastomer material.
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