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WD 2004/ 020295 PCT/ US2003/ 026861 PLUG STYLE PUWP

[0011 This Application clains priority to U. S.
wdereaviosizenal Application No. 60/406, 636 fil ed pOI/BsOF026861

29, 2002, and incorporates said Provisiona

Application in its gitié&RpyLE Pdiground of the
I nvention 10 [0021 iﬁ%—presenr_rﬁV§ntion relates to
di spensing in general and nore particularly to an
i nproved bottle and punp and the conbi nati on thereof
[001] RS *Apgﬁl@atf?)% AR phiBrifli (SREYSBrovisiontl AsplidaBbn R626W4E6,636 filed
as an atom zed sppay or a simlar dispensing device
Ahigust 09,r200py axlsncarpexdtep agik Rgegsiond Appligdtion in its entirety.
Conventionally, small punps are nounted on gl ass
bottl es by neans of what is known as a ferrule or
mounti ng cup. An exanple of such a punp is that
described in U S. Patent 5,277,559, assigned to the
Backgassidgifide Iafertioa present invention. As shown in Fig. 1
t hereof, the upper portion of the punp body is
crinped into the nounting cup 6. The nounting cup 6

0021 5K RS SRS gl b tEADSROL Sl o
impFered bottie andphmprant ehebconfiiftjon Theee wisivie chetenusat tedispase

_to npunt a punp directly to a hottle in a manner. which
liquidspior gxaapleras ag atorized sRIaP A dispenging depisqderdion
. chment net hod nust solve two probl ens:
Inggx%%%%ggg%%%vide nmeans of sealing (fornmerly done by
t he gasket) and 25 neans of retention (fornerly done
by the ferrule). These have not been easy to solve .
[003] \/\%Phﬁlﬁloil%ﬂ\b’s gnalbguERp R Srountadonglass boftiep éw mgans of what is known
di ion i..e.. 1RSi r -
o ORRIE o dowring sp Ao FubieBr SR p Ko RigpSG ke 1o U-S. Paten
5,27, 3 5902431 28 baDthe iaftgigrep @ eei Rékent ihbétBionatAsahpiva it FR{ 1 thereof,
have been made require very expensive gl ass )
therapper aettion of the nummbady is enpged infothemavetisg cwah Themeunting
obtai ned in a conventJ onal . bl ow mol din 0Cess. .
ouf By i T BrE PR Y SRl R SRy S i AR . 7o
reiitdd aWhikeh7iahd it Ad@Emull Rtk i nply be able to press
a punp into the neck of a blow nolded bottle in a
reliable manner with 1

[004] There have been attempts to mount a pump directly to a bottle in a manner which
eliminates the gasket and aluminum ferrule. However, any such attachment method must
solve two problems: it has to provide means of sealing (formerly done by the gasket) and
means of retention (formerly done by the ferrule). These have not been easy to solve
without increased expense. The glass internal dimensions, i.€., inside the neck, vary
greatly because of the unpredictable distribution of glass during blow molding operation.
Thus, attempts that have been made require very expensive glass manufactured with much

closer tolerances than those obtained in a conventional blow molding process.

[005] Thus, there is a need for a bottle and a pump with which it is possible to simply be

able to press a pump into the neck of a blow molded bottle in a reliable manner with
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WO 2004/ 020295 PCT/ US2003/ 026861 good retention and
sealing. Such will not only reduce cost but also open
woew4pankiage design opportunities. 5 Summary BPET/URB03/026861
I nvention [006] In accordance with enbodi nents of the
gof RSibn iaAY §6hth'ng Nsuh WHMRLRAS, RIREERsRA Yiso Wb&rhnéw package
i nner end and an open outer end. The punp body forns a
dessgnt opbetungied. a pi ston is di sposed for reciprocal
novenent in the cylinder. A spring biases the piston
toward the 10" open outer end and an inlet valve is
di sposed at the inner end of the cylinder. [007] The
punp al so includes a stem having a central bore for
Summehiysfemsinngnteonf | uid fromthe cylinder with an outl et
val ve coupling the cylinder to the bore of the stem
An actuator is disposed on the stemin fluid
C [ r
0061 R AL of et By eriR: L Plndlfl apympoosy
withhe 1pnm‘renb @dy an bpen quitergnd e The aumprvgdp firma rad:ylimtnrané Afpiston is
of the piston, [008] Enhodi pents of the pre
disppspdipT GRIPEIEbMPHEME &1 hetsyipdes. dnipche Ripses! saeﬁyon taverd the
opéh oﬂ@tcéﬁd%ﬁ Qntulﬂ@t N tﬁ% H&eﬁglt M ihfdrehd B?ﬁl%%gﬁ?der
termnating I n an openin In walls are 2 or med
around t he opening and a relatively t hi ck sectlon IS
aced sone di st ance bel ow the openi ng. form ng

[007] u W alsp pubidesh glepfinyinged copabhas Soridisperang mﬂaldtﬁﬁ@nthe
t
e Wty Ry L B 2 L oy Oyl o i

disposydentthé geman tfiuahcodimiutieatioaShgrdewith e AgElQE inseutedfand retained in

gortion of the inside of the neck. Brief Description
angprojeses pahseperapen god of theipympibody, the phigdediainipg gytward

r art punp crinped into a nounting cup.

““%%%%&?aﬁﬁegmﬁﬁus a crossectional view of a bl ow nol ded

bottle according to the present invention. 2 WO

2004/ 020295 PCT/ US2003/ 026861 00121; ig. 3is a _

[008] cEmbedigsatsiod s proseatyngentipncadspviapluien apttlsvehigh kasahody, with a

neacua{{gp Hloeq)ody ?’ormlng an inlet passage terminating in an opening. Thin walls are

formed around the opening and a relatively thick section is spaced some distance below

the opening forming an undercut.
[009] The pump may be press-fitted into the bottle with the pump housing inserted in and

engaging the inside of the neck below the undercut and with the projecting portion of the

plug engaging outer portion of the inside of the neck.

Brief Description of the Drawings

[0010] Fig. 1 is a crossectional view of a prior art pump crimped into a mounting cup.

[0011] Fig. 2 is a crossectional view of a blow molded bottle according to the present

invention.
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accordance with a first enbodi nent of the present
invention for insertion into the bottle of Fig. 1. 5
WO 01820265 g. 4 is a cross-sectional view of thECPUS03/026861
and bottle Fig. 3 after the punp has been pressed
[0012) FibO3 B &8ss-§RAQ: M visnase a QnvertiokhBpre[R&S0R9ahipédified in
views of alternative inplenentations of the first
acamibotte metita Bfst ethkodimestenfithé preesnt irmensdérofer ngettivnsnto the bottle of
eqbodinent with different punps. 10 [0015] Fig. 10 is
cross-sectional view of a second enbodi nent that
i ncludes a seal showing the punp and bottle after the
punp has been pressed into place. [0016] Fig. 11 is a
[0013]cFigs4 iseabinstationdl eiwwodf thepahp andbotitle &1g. Spfentetpahipdms been
of the second 15 enbodinment with a first type of punp
pressrel B RIPEE- af ter t he punp has been pressed into
place. [0017] Fig. 12 is a cross-sectional view of the
second enbodi nent with a second type of punp. 20
[0014] BiR3.Y - Fu.crdss- sb&tioﬁhal‘:‘vle\ﬁs ofbdtimaivalimplementations dfthe ﬁrst
enbodi nent of a and bottle before the punp ha
en@@gﬁnemt ggg)équ:s,qptdnﬁq:né@g s T\@]@ggl]ns pm@odlppn; with different pumps
cross-sectional view of the third enbodi ment after the
punp has been 25 pressed into place. [0020] Fig. 15
[0015] Biga1@{sasGosektii@adliew (W sefordl énshodiere i Ghhdl@des a seal showing
including a sealing sleeve showi ng a punp and bottle
theyirpp and beitlp afiey thagupe as haee Pswsaed wtoplateace. 30 [ 0021]
Fig. 16 is a cross-sectional view of the fourth
enbodi nent after the punp has been pressed into
[0016PFRCE] ish &&Q&%&B%%mﬁutaﬁaﬂos?{nm&ﬁé&an&ﬁmhé 8€cond
Descri ption }OOZZ The purpose of the present
enjbedisnent gnthj astissbtyne pémhnlaarpﬁbﬁiﬂ? atterdhepurap hay gse psispryl into

devi ce
place.

[0017] Fig. 12 is a cross-sectional view of the second embodiment with a second type of

pump.

[0018] Fig. 13 is a cross-sectional view of a third embodiment of a pump and bottle before

the pump has been pressed into place.

[0019] Fig. 14 is a cross-sectional view of the third embodiment after the pump has been

pressed into place.

[0020] Fig. 15 is a cross-sectional view of a fourth embodiment including a sealing sleeve

showing a pump and bottle before the pump has been pressed into place.

[0021] Fig. 16 is a cross-sectional view of the fourth embodiment after the pump has been

pressed into place.
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for non pressurized packages) directly into a gl ass
bottl e opening. In order to do so and 5 avoid the

w@omu30205 eci si on nol ded bottl es previously repgi/Usm®)3/026861
in accordance with enbodi nents of the present

Detailéd¥6RkpQSH 1t Was first necessary to devel op a new

glass frnish that yields a nore accurate sealing
surface at no additional nanufacturlng cost. The

050 B 5B B B B i

foﬂ{oﬂrﬂ%s@u%{}g @clgdrg%)sdl&e@& {nfida bRLs Butab @% 1‘913%3. Lﬂtﬁqﬁgbfer% do so and

seal'1 ng A thictk 10 section
avéidahesdostly peraitionanolded bottieapregionkly requineddiaracadrddteefwath
In addition,_although de3|qned for

retention.
rr\%gémwnﬁp fAheRResPIHIVERtQ if Was [rsidIfEessiny to dpuclepaney glashfinish
tha@kjo?dgﬁa nrég{e ate St%%&agﬁ{g%rf%é Mo %q]a@gpgqngén&f%agu%w The
shapeuwd a shmaba@ﬂmkrm sladven indeg V. tThlp svals 12atcoune dhemliehmg 11 of the

ferrul es, surface 14 is rOV|ded Eéf A
botfld Orpémapﬁe\rewlg ‘a5 ﬁ°(§1é’(8tf%}h‘gll? PR oltse] {p lalpﬁtsr thick
sefgig)glpb g Hescraltﬁll%gb jrestiits’m Ees?rhé 39 undeWQ6gP§plgg€§e§Tdn%nnIn

atIV at area, It co

addikien rm!hahg}bdﬁstgned forlude withhaysimpawhichicai hgpudhsd &h alpeneanfinish
size relatively accurately. The thjick sectjon of the

all@wagcg copyspgiphal CHEP ea@ﬁlilrﬁentt heons gubedbmantthisapiehtls ok mm
r c
crfipiibteny BER O ShE R e O R, 5 crimp
sutfsceUgidslpfovidedunp retenti on. The shape of the glass is
such that it yields an internal finish suitable for
nmounting a punp by pressing in, without a change in a

[0023]”’?196 drfeﬁi‘f g'glg thid s@ét{%)%eli?smn:mﬁatglg %f the o‘f)?lﬂné Flser%E oér%ulﬂﬁ) sealing.

e sane ¢ cost
wnamse @Iab@i@&depth@tahk@@ thid 5t theQ2<], itfdogls r@pidlydnwshemptdottle mold,
101 accordlnggto the present invention. This Punp IS
thysgeaatagingits $9a and $lm]@|1at1|yple/ﬂsw§§t§m dhe thigk gsctiomef thy glass
Rat ent, .5, 27 V. e..phesen
rerf e 3t Bhe TR g A5 an S e T B Bgercu

16R¥AMNRe kidd dsdRRsr A Ghowie it Eig; 2. TiendeMbid died i4AREd for Fump
cylinder 103, in which a piston 105 on the_end o

retpmm TBreshprod the glaess's sphsharit ek ian éntemakfiniph &}utabl@tfor

sa e 11}},\[/\?%65%%1%2? m?a §H‘W§3E’gg1m§mu% t?t’mn pgc%cgss The glass

ca@ﬁﬁ:ﬁdl&le)be biSiucedBuibblin@e 9dme Edre aPtheRokGF c@@veﬂtlbﬁl bbeles.
(not shown) will be described in detail bel ow

[0024] Fig. 3 shows a pump 101 according to the present invention. This pump is based on a

conventional pre-pressure pump of the type shown in U.S. Patent 5,277,559. However,
the present invention is applicable any type of manually operated pump or dispensing
device. The pump includes a cylinder 103, in which a piston 105 on the end of a pump
stem 106 slides. Piston 105 includes an outlet passage 117 which leads to the atomizing
nozzle 118. Atomizing nozzle 118 is housed on an actuator assembly 119 . Mounting of

the pump 101 on a bottle (not shown) will be described in detail below.
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4 WO 2004/ 020295 PCT/ US2003/ 026861 [0025] Cont ai ned
within the cylinder 103 is a valve stem 113. Val ve

wae @mdRss | ncl udes an upper end 114 whi ch seat BCEHUSI0D%026861
a valve seat surface 115 on the piston 105, and a

[0025]I @mﬁlnechz'ftHnQHe Lhfdef @?fs NG MeNm $P§Wv@été§qq 3tnlil§udes an

em 113 axially-outward into engagenent wth
uplmﬂlemé 13é avhichlsBats 'ﬁgaanstall vadvesseatrauifa® 11 @oths prstmt 120:15 gt lower
there.is an aX| 5. 0uf wa facing net. surface
POHIbRel 6 KIPHM 6% BHo) CURBE Sl b PRED SRt B wdagement
wifhl B8 @le séah {£8e ?\‘/Ifalv‘é%é?lg 1198 BHithRled\sably ﬁlaa-ﬁl@rell} an bially-
open on en sufficient pressure is generate
outward ifamiﬁgmt pm‘fqne ai‘eawhdnn tHEh)usnp @raebenpitashs miet valve is closed,

operation i s shown scribed. in the s of U S
thepbl) alkpgne (e ouilsioBehld: 115 S 0PBUHIY S50 SBERRAR ST IS
L] nt
e s e R
dedchibed & the plfaPs 6£HISS Phh &Ndsnd, 44,9871 artdot, 388£0G8ump

chanber. I n conventional fashion, as pressure builds
up in the punp chanber 107 val ve nenber 113 noves to

[0026]%&? él#l?t‘é?ﬁﬁlg}@ggiv@ﬁl fnroﬁHieﬁ S6ahe B&ﬁo]r&gfth-g[ﬂ fngtaéhﬁ&g{ﬁr 107.

sp ense t hrou
Duain@ihw & nidtn dﬂﬂ&f}atﬂoﬁl’IOSfthé helva U0Psdats the imtetritlilao e plimp
and described in the afore-nentioned U.S. Patent

chanbez7 I smvendongbshiopers nrs%ﬁsm&uﬂe%.mémt © PHRE champeridy valve
G{H‘%gtl ?5’ mogesatgciﬁgﬁlwaﬁcﬁg' aWa n% éép o 118 G %ﬂvﬁt}nﬁgﬁal to be
COI’] al ner and al SO

dldpeﬁded (ﬂlﬁdug’h thealilerd 1dey latb@m@dr ltl Be Opuita€ibn ©h dleqfunipfﬁe conventional
In some instances this is referred to as

and ﬁ@isvélbwbméb%aforezme{l@@ﬁ]U BrPaieRt v TArR09. vikt fleseribed in that patent,
théD e{>11t:jls h@"&@& ltoo{l] F?r}t!ﬁ etp\y{ﬁﬁo%%n{lg% él.gqaxgﬁlg_hlthgd to llg]e crimped on

por a nt usin
theﬁlblﬁnp 311d Eaﬂta‘in@aﬁdfﬁl@b 1mmwdeala%ea1h% de®ioerak € duGer@sd af the pump.
. The pump illustrated is a nodification of a punp
In S@h@l lrtsgﬂnmshﬂs iyedraredith @s dékqugivgtcepn 31 MS. However,
the concept of the present invention is applicable to
ot her punps or dispensers that enploy sone sort of a

[0027]{1&%%&%&&&&@& EﬁbséﬁtQﬁWn@ion Jihe piap pak Yebikipk@ Aincorporate a

ousi ng ca 121 has an upper %outer) t aper ed
dlf(qubmt &mv&m capi’ da1 apshawkig. 3.nThiselsmenbmay aisabe réfsred to as a

pift o A s o TR mp s R kg SBFE
de&igﬁfcﬁloﬁl@ﬁ MSaHoR@ver] iR doQ¥ét oPietprebe® if¥entios 1§1ﬂiﬁlbélﬂe to other
pufn?)rs) or dispensers that employ some sort of a housing with a top closure. The
polyethylene housing cap 121 has an upper (outer) tapered cylindrical area 123 that, in
one embodiment, is adapted to engage the first Imm of the bottle opening, i.e., the thin
section 11 of Fig. 1. This area is used for sealing. The lower part 129 of the housing cap
121 attaches to the pump housing 103. This area has a relatively thick section 126 and is
used to reinforce the pump housing 103 as it is pressed into a relatively inaccurate area of
the bottle neck. As shown the relatively thick section 126 has a bead-like cross-section

and engages arecess 128 in the inner surface of the pump housing The pump housing

103 may, or may not, contact the inner surfaces of the glass, depending on the glass
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121 attaches to the punp housing 103. This area has a
relatively thick section 126 and is wused to reinforce
wo ba4pzozps housing 103 as it is pressed i nto a PCT/US2003/026861
relatively inaccurate area of 30 the bottle neck. As
dirg&iRWhs! Tee bﬁﬂg@éﬁrﬂl@c{té!s thisite? @64 WotR ah28nhIasflid2aad withkeflat

Cross-section engages a recess 128 in the inner
inngy sdréase 182. t he punp housi ng The punp housing 103 nay,
or may not, contact the inner surfaces of the glass,
dependi ng on the glass 5 WD 2004/ 020295
[0028)PR RGP0 R28887kd b9 PrEQRIhSthe ddHeraPhidd of i 'Ho[iﬁhgéa;ﬁkith a
its outer end with an annular flange 124 wth | at
todl enenthshe dchcatori22.1tsElI0 ABjcchiangamwph I@lpresni mytatidne thelagtuator

RO R R T
inr}gh ggrélgﬁ q3PE Lt fo doRMRNdd @ber ke85 18R ﬂfe ca%o 191its push the whole

so t I'ts outer portion 131 ot cohtact
asstehﬁlyniaukthefnedzlhﬁ thebottle. Baftie puram assemhbris prassddantotB8néck of the

able to contact an upper surf 35 on e cap 121 ta
boftled) tp fthe RGTHI08 Shawa dybigy 4 lhwe)l?ﬁﬁe'%ﬁ%@p&@gw kEoluessyi. In

orE 14 PCRUIR SERE% YodsRed T35S RiimloB L Ntk Bbysill103 s
seahiinMiggc@ anad #. and build of pressure. In 10 order to

relieve this pressure, a passage 129 is fornmed in the
wal | of the housing 103 as seen in Figs. 3 and 4.

o 2P} s A ELSIRSRERE S 1) B O B o

botilep&he epraregeﬂqumohmmzﬂlw thé pitip hpudite h@Ltaigs th@ﬂump in the
retains the punp he 15 neck of the bottle as it
negksofgtie hedfeiap hdopshed lquﬁact wéth tls wtantign updfaetdgtfoneed in the
r NG
ool T R et T BRI b AR Bl o e
a saal§®&h thenldt inrieh eurfdcat] 22 ofieHe gt d2eabidnoigatisea flkevugice 145
124 abutting against a flat surface 145 on the top of
onttlnfetowé‘ therrpening| Adk ofithe fingHenal seraponesiprd tehpwnp preppeved
u G
be e BhfisTRHE i B AEcG bt L R ARRR S he botte
bottle 20 [0030] The di sassenbly of the punp housing
104 fromthe cap 121 is inpossible, as |long as the

'[003019151@ disasserebly of teipymar hoyisedl 04 fromnthe capd2} anpossiblapsileng as

the’ gap be‘teweenqﬁel:’] 1nthre gsestsﬁﬂ'gce and the housing is smaller than the retention

undercut between the pump housing 104 and the cap 121.

[0031] It should also been noted that the piston and actuator in this embodiment are revised
compared to the conventional pump made and sold by Emsar. In a particularly illustrated

embodiment, the pump has a very low profile of ‘~'0.400” (10mm).

[0032] Figs. 5 - 10 are cross-sectional views of alternative implementations of the first
embodiment of the present invention showing this embodiment with different pumps. In
the pump 101a of Fig. 5, the inlet valve is a ball-check valve, including a ball 201 that
seats on a seat 203. The outlet valve includes a member 205 on the end of stem 113a
which extends through opening 207 in piston 105a. Member 205 has a sealing surface

6
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under cut between the punp housing 104 and the cap 121.
25 [0031] It should al so been noted that the piston
waomsanemt or in this enbodi ment are revised PONPsaVe3 026861
to the conventional punp made and sold by Ensar. In a
209 @t 56l Adalnbt bl IHE! Supfalél21 ﬁ@m&bﬂeosa N enapyPsping (ﬂot shown)
very low profile of'-'0.400" (10mm . [0032] Figs
biapgs the enaprss 205 inte sealing cugagemeni widh thershefadad 1. Actuatlon of pump

i t f th di ment.
canBR IR0 AR PRb P 60 2P el e hctD s i iy fom piston
1084 fdf R BRI RUARSE of 1R ﬂlﬁ@ﬁl 1AE BFBm Q;iaamgér 1674 H%umh%e?pl 121ain

inlet valve is a ball-check va i ncluding a
Fig(31is gererallysldet lousing aaps &2k oK. 4. ﬂiewomrl itst doperiwazd extent is a bit

i ncl udes,,a me 205 on the end of e 13 i.ch
tessasa S ESufin 51 ea%%r’r?@ optiet A Salte A7 Tler (e o ward

md\@medt S N93sur face 6 WO 2004/ 020295

PCT/ US2003/ 026861 209 that seals against an inner

surface 211 of piston 105a. Normally, a spring (not

100335 e PO e opEta sl fSuForp e SPEdaS0s DPRpE the

med¥er 2893 atug’st $6@ce21 %@Qlto“%oiﬁ RS gm%m%t 209sd BcRBYEis a second

I nwar d y frompiston 105a to permt discharge of the
spffihgi2 b benwt*chﬁarplpppr m@maw dOpiaton HiObis amdya Hagel’29 oa stam $13b.

it 5 CSRCUT i AR D SEP Aohe G o 1o
puf;h?tﬂag @sﬁ&ﬁé‘r%gﬁnd& 19ﬁ§‘pfl%rpﬁrﬁa RPEGEn& ih Ih@ﬁ@% ga%%s e shaping

em 11 upward venent of st
of [tOABRr et é2$)tmt|ir ﬁlﬁ)strbc&mloél sbiag to ropeuahestoiratagi siethdi3 b. The
f ashi on. r|n bi asing the 10 nenber 205
UPRFAFa¢e %ﬁff 19 1?5& gﬁemg%%m@ﬁﬁ ith WpRSH PR A2 Wml%acts to

hrﬁ,pﬁ%ggaq @@?ﬁ&gond spring 215 between an upper

surface piston 105a and a flange 219 on stem
113b The hou5|ng cap 121b of Fig. 6 is nodified to
with the 101b of Fig. 6. This _ punp _has a

wor k
l0034lsﬁl@ﬁ t7eT9 ey onfbwatmn% Bigi eV hqusingisap 12 ¢ with an

ou Y u r&te?l ?xhﬁ&l&a?&?&%@gw loﬁntb bohj éﬁpzf)(?gwn%q%ili?eﬁteé?g%

rOCOHI ar so as orm’a sur ace tore

cyllddtidal pathe3316f dopiatir 139¢ fréleopés dnldangeidddl Beécaudd @3kid housing
i nto engagenent with upper end 225, which acts to
cap il 31 ¢ hgstag cxiensian 43 %ﬁv@mﬁgﬂg radigilyswtwalys andzshapel tonpate with the

to;\%gﬁ%ottgér)] 'P@,l orY file! eﬁ& oP Q/ﬁlch% fhe aLa?lg%Yiﬁandlg'%%?enﬁglg%ge%]Igla.
Fig. 8 is similar except that the inwardly extending cylindrical part 133a of actuator 119d
slides over an outwardly extending cylindrical member 131a formed on the housing cap

121d.

[0035] In Fig. 9, a similar extension 135a is present. Here, a separate metal sleeve, with an

inner cylindrical part 137, a stepped part 139 and an outer cylindrical member 141 is
provided. The inner cylindrical part is press fit over the outer part of the opening 11 of

bottle 10 with the stepped portion 139 engaging the top of housing cap 121e.

[0036] Fig. 10 is a cross-sectional view of a second embodiment of the present invention in

which a pump 101 has been pressed into place in the bottle 10. This embodiment

7
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outwardly extendi ng cylindrical nenber 131, into which

a downwardly extending 20 cylindrical part 133 of
wacauar@ps 119c tel escopes and i s gui ded. BecauRer/v52003/026861

this housing cap 121c has an extension 135 extendi ng

1n<fl|§’(fi:'s Fhd één%%lﬁ@ﬁfiﬂ)l}fnp 20¢hoSRaRFTL. LA ARHdEhIY Julth vbﬁl ndt 8B again
of bottle 10, on the end of which is the 'axially

dessmibedr &Ihg/maxt diffdienge mhbembbéllnmt is the glch&lqrsofa el 291 . The seal
XC t hat the inwar Xt I|ndr
200§ 55 b8 Bnyiligpnd oy pob of 1R ey DRF ok ebion G Sch a sealing

hd
lip @é)tage?%éﬁ%aggéﬁl &qlwfldi, ’]{Iﬁggzgfng]h?p]al% ;ﬂ&?@gt glgrglnﬁp @ngle causing it

to elsd extsndradildhautwardacsswmtitamddat.e, a separate neta
sleeve, with an inner cylindrical part 137, a stepped
part 139 and an outer cyIindricaI menber 141 is

t
10037P5E bgfgrd%i&%d QB eéﬁ'(l)dé%@éll dr%& Pt?cgrl %4& oRfuRSL 611'0 TH tfer
dlstnliHieISdfapmﬂdr ot 20308 shgdlydmgagihag tHanef paionfl4 hokkiusigg cap 121e

121e. [0036] Fig. 10 is a crgss-sectional_ view of
mcéu AdlcFOLROnEhieh sneageien Fseessdn® 1 Fgdnrar SHTRGe ofilis Rusmp

TR A B BRI LR b A

121 e ahdieipagdsithe satesutfane 209 ofanmplag pars BOIholding-itgn céhtact 4vith the
and that punp will not be again _described. The main

pogions e de gnis epse messeéh%dp%ﬁltlaﬂx thersgalirgdin 0 Soivals peainst the
mﬁgg&ﬁ%g%ldp@% 0201 includes an annular inner part

rectangu ar cross section fromwhich a sealing
lip 205 extends axially outwardly. The sealing lip

al so extends at a small angle causing it 5 to al so
[0038eRige hHisradpsst segtiengd mvvoofangﬁamaﬂmmﬁ@merp@tmf thp gecond

em%o %Ihm Sy o Ifts E_ﬂ%ep%n?ptéreP h%g]l?eeﬁ egife gtogéﬁi € 1nr’?)%{t It Zaﬁgjdlt%rs only

in &iel @kullswfkwmgmg Rag 1ma¢uh@f1 1mbtdleamn a,éﬂhe abi@diﬁmﬁm t6 Pfoduce a
121 e includes a prOJectlon 126 whi ch engages a

shatrec»@dgrcmzfsr bﬁtqr heusipgeatention { Bedop pf thediopsing caipdiffers from that of
Si a . port 207. e te in adi al |y
Fl%ﬂt nlgﬁt y 17 8 ﬂ?ﬂ‘%ﬁ% Yi OH{%aédl ichignding tag 5%2 {el and engages

t he outer surface 209 of annular part 203, holding it
in contact with the portion 141. In this case the
[0039kEwgl 12612 crpserserdanahvicy aftike secaind mgibbqumwnb@aﬂesond type of

pum%a(lnot sﬁlown‘)e Thllsn 113,earpu“?rl1'lpr glr% & t%]thaafshct)\gg 1nb191 !5 an%l will not be again
described. In this case the lower cylindrical part 215 of housing cap 121g has a recess
217 that is engaged by an inwardly projecting bead 219 at the axially outer end of cylinder
103g. Note that, as in Fig. 6, the axial outer end 225a of housing cap 121g is
frustroconical to retain the pump. This embodiment also includes a gasket 226 between

the seal 201g and the top of the cylinder 103g.

[0040] The advantage of the embodiment of Figs. 10 -12 over that of Figs. 2-4 include a
wider bottle ID tolerance +/-0.25 mm., improved retentions of the housing cap in the

pump body and the pump in the bottle, and improved sealing characteristics.



15 [0038] Fig. 11 is a cross-sectional view of an
alternative inplenentation of the second enbodinent,
wa@bdaoe22b® punp | 0l has been pressed into pl aceCi/nsS2003/026861
bottle 10. This differs only in the details of the
[0041]h1q?sm@ aCidssks8dtidnal WBWIT aitBirdBhBedimiet 6f Spudep aed bddile before
to produce a sharp undercut for better housing
themnembascdigen ]Srﬂésqdoptoqﬂaqeraed Wegid 4 n@a @@ps -ghictipealyigw ehthe third
i radi a
eriRmiP e el e b feRmpsteshibee bt gpy8E ebgdiment, the pymp
ho&di RS BasHRCut & ?hndﬁcamp&{loﬁ he1 segemer GaReRt FRAkhdViRdE 1031,
second type o (not shown). This is a punp
withi ;stepaformmg mhdgsmﬁmﬁf lierhoBpigg t@mizates lwalradlnld)y owanldpai n

described this ca t.he |.ower i ndrica art 5.
exigRdiie danpiy? [ gy B peeSaer g olaf Brablitg agtar
radi¥l oder Ieﬁawamé Xmﬁﬂia‘? p&bdifg mé}ést@wt@tﬂat ) lal?S'cﬁlobé(mng 11. A

outer end of g 25 103g. Note that, as in Fig:
sedb 201 hef thx iyale drms;iossd er@nﬁ@ﬁ@no’ﬁthwﬂ@& gy 12 m)dlsm)]sgd batween the

puigp 355 RE A 197 SULESE o3 989 E YEbRne Dwidr SEBEe SGulen gert 203
a otf@@cﬂb@pa utd g lé(;(ge P! e*rhel&%ﬂnghﬁ) 9494 1sEh§wﬁ?¥i@Noa&?or9fatlon

nbodi nment Fi gs over that of Figs -
|nclude a 30 wider bottle ID tolerance 0.25 mm,

onaz R e B 2 oL LN, PSR B e DU
traPﬁﬁ{)l?sctE Shiodter Eys‘lmcﬁchRo%Q&A’é 2g?§at? Qﬂﬂ‘ljégpgﬁé %ﬁﬁﬁ%s at its

I's a cross-sectional view o
axmitp odnerremd mcnc raehaﬂ)a epteadidg Hanhgd H 1bdfherflangd 21 pisngtainad in a
been presse pl ace and Fijg [

mENHag cyRq) g‘ﬁéli%\%rléww IYt%éen@mgrfwﬂogf'rﬁS&Baﬁhﬁ%PO@Pfl &3 that
su%ﬁ@ad%%é@ﬁsil%?ﬁ&ﬂ@rlﬁsﬁ%r byrl}nq iRhi3fofhond $bd ik Rde an annular

i ment he punp ousing has fan ot er cylindrica

pr@jestion@n b3&HL3 15 Ajseatbesd 8l swmtfarthdripasjettion 3y formiag a flat annular

103f, 5 with a step formng a | edge 303. The housi ng
“W@ﬁﬁﬁ Aates in a radi ally outwardly extending flange

319 having an axially inwardly extendi ng annul ar

projection 321 at it radial outer end. The annul ar

[0043]PinCthe oieivadt F3 11 3rths housity dapdaé bedn puehedlidto the poRE hotidng until
11. A seal 20la of the type disclgsed in connection

thesflatignpmylgssurfpge 32paluls tangs éé 8dAgediaty v ardly pEejagiing bead 327 at
th@&ﬂ Ijeli]lg o??\ge a[;"‘l?'fﬁ fldﬂﬂglr ; ? %%@F&fbe%e&”ﬁ%]e@&o&s%w agg 3PHT fhe

Su r ace O
assembly, along with seal 201a are first inserted into opening 11. Then an additional

inward axial force is applied to force projection 317 past the bead 327 until flange 311
abuts flange 319. The portion 309 of the housing cap has an outer diameter greater than
the inner diameter of the top of cylinder 103f. Thus, when pushed in, it exerts a radial
outward force on the cylinder 103f, pushing it into better engagement with annular part
203a of seal 201a as shown by arrow 335. Projection 315 similarly acts against housing

part 301 as shown by arrow 337.

[0044) This embodiment provides good retention and seal. However, it is more complex and

requires that the pump housing be flexible, for example made of polypropylene. It also
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10 a of seal 20l1a abuts the | edge 303. The sealing lip
205a is shown prior to deformation. [0042] Housi ng
wa@ 24022935 has an inner cylindrical portion 30FCDiSB03/026861
first dianmeter which transitions to an outer
re@iftels @qir?&%unﬁpﬁ&dy%té%lﬁ’éterg TeRLEL (ﬁiffﬁﬁﬁtt@ fmpl@ﬁ‘lgnt in a modular
ermnates at its axially outer end in a radially
desighendi ng fl ange 311. The flange 311 is retained in a
15 mounting cup 305 that has an inwardly extending
hol I ow cyl i ndrical portion 313 that surrounds t he
0045 E5K 13 & OfroQ0%et{ishal 0 Elonfl kB ER{cﬁ I
[ llqn%lku de agérfoannfﬂl 2 gr&%‘ct ion orgég)l m dﬁb nggesa%eve
sh@Wmgj aspuanyf LO1t daﬂrbomﬂeal(ebéfomnheﬁﬁnﬁ basrbemg paesfséchmuapﬂamd drig. 16
. surface 325 20 043] In the viewof Fig. 13 t
IS RISt tienp @éﬁ%&%‘&@ﬁ?@ a\teltﬁéth&}’ﬁ‘ﬁlﬂw]&}shaﬁ&een pressed
: €103
nffHiics; T %f*?ﬂﬁ&;nsﬁf”‘%?@e%?ﬁ BEFI0T ARGk FAE peg nousing
in @amthntr thiteallowsohicedpagsiomsafie ttiag ;neﬁip tsqﬂmd fon the bottle. In Fig.
projections, 315 and 317. The_ assenbl i

along with
Dsihgised ¢91 an mseried inkay the AREHRSH! Inhadtle én&ﬁ’é 4Q€ha%&qﬁle§\hly

f )
o RIS P15 A 2 (LA SRR SRS O Bl Gy orris 15,
thialflahge ik labigag ﬁil&ﬂat 'Ehﬁ"acﬁ:dmti lod the3dpBnimnly 1t1hod bbﬂld:Sllm ar hé&@wer
has an outer diameter ?reater than the inner dianete
(&

pogifon 4l afbedw1Eas hermalict gwer dimgtsr angh Erms aderdsg 424, Inikig. 15, 2
bo%r%hl ?}fs@el fqg'h Jier 1‘6?%‘3@1&91& Lg$ on the cylinder 103f

eng gement W th annul ar part
203a of seal 201a as shown by arrow 335. Projection
imlarly acts agai nst housi ngp part 301 as shown

[0046b§h@hw§wg$39 123g inchyales pn prjudardepy %@?ﬁtalpm\ﬁ esney 4679 therein.
Tfélee éﬁrlﬂé Et%@l ]ﬁ)%q:xfﬁiﬁg thrgh) Vl\ﬁﬁg rcéntrzﬁ %fé%fxfm E(ﬁbflg)%?/ 903. a’?ﬁle outer end

est ousl

of ¥y PO EterBihated in @aidyanr ﬁﬂfy extandaigspbr@oﬂl\m at the radial outer
2004/ 020295 PCT/ US2003/ 026861 requires a Iarger punp

eng od yvh@htléa dewarardy cxtendinganiudas peitfon; 4603) havirg dmipiverdint
oot a8 i Bhehngt R3ineT 466 is bt veqm hory 4P gne
poRticie4dsi o ShRBURe éﬂﬁﬂgeavom@r P fIRE pahsl bo®} is'n%eﬂt%_)d The

before the punp has bee Pressed into place. Fig
bead 406 snaps around the outer end 141 retaining the housing cap in place.

[0047] The cylinder 103 is formed with retention undercuts 415, resulting in sections of
increased outer diameter undercut at their outer ends. The installation is complete when
the pump is forced through the seal 401 to the position shown in Fig. 16 . This expands
the seal 401 and provides for good retention to the bottle. The undercuts 415 snap into
place below the inner end of the seal 401 to retain the pump in place. The pump housing
is molded in a side action mold to form the venting orifice 129g and retention undercuts

415.

[0048] This embodiment has a number of advantages including the ability for modular
design and improved retention of the housing to the housing cap. In this embodiment the
seal is made in a softer material, preferably of low density polyethylene. The seal 401 is

10



is a cross-sectional view of the fourth enbodi nent

after the punp 101 has been pressed into place. This
weodedzarent has a flexible seal 401 that is atperhsmol/aesel

the punp housing in a manner that allows for its

asRXRASH Ak lﬁicu"sﬁlg ih BSinRLARehElyRpAGES &bt hMRuRA 1Y) Different
Fig. 15, the Seal 401 in ihserted Iinto the opening 11
sizesiofbsztls lceuliDbe Sedlto 4&¢bnmaslate djfmentidck dfnatyisi Ate seahbtops on
body 418 term nating at its outer end wth a f|ange
thefsopte pACatyt o7 B btesrgheh 1B PR {s@HAC A0 ek ¥ ng
the flat surface 145 of the opening 11 of bottle 10.
The |ower portion 419 of body 418 has a smaller inner
5  [0049]i ametesiriAREnfRdIBerds hBdPRerfdibcloded dsih@ve Hriatidns HOthé @ifferent
surface of cylinder 103% abuts | edge 421. 15 [0046

embpreinkeatss i Thgseast athar modifedtione sambe madrivEhowsldpariogirom the

cont.ai ni ng,.a_channel 40 her gi n, stem 106
spiE§ P 2% i3 GBS muie b B8 Boflea o B AR i Bty
The outer end of body 403 termnates in a radially
outwardly extendi ng portion 407, at the radial outer
end of which is a downwardly extendi ng annul ar portion
405, having an inwardly projecting bead 406 at its
i nner end. A channel 406 is forned between body 403
and 20 portion 405, into which the enlarged outer end
141 of the punp body is inserted. The bead 406 snaps
around the outer end 141 retaining the housing cap in
pl ace. [0047] The cylinder 103 is fornmed wth
retention undercuts 415, resulting in sections of
i ncreased outer dianeter undercut at their outer ends.
The installation is conplete when 25 the punp is
forced through the seal 401 to the position shown in
Fig. 16. This expands the seal 401 and provi des for
good retention to the bottle. The undercuts 415 snap
into place below the inner end of the seal 401 to
retain the punp in place. The punp housing is nolded
in a side action nold to formthe venting orifice 129g
and retention undercuts 415. 30 [0048] This
enbodi mnent has a nunber of advantages including the
ability for nodular design and inproved retention of
the housing to the housing cap. In this enbodi nent the
seal is nade in a softer material, preferably of |ow
density pol yethyl ene. The seal 401 is 10

11 .



WD 2004/ 020295 PCT/ US2003/ 026861 assenbled to the
housing in a final assenbly operation (not nodule
was®wenti2yy. Different sizes of seals could, bECUBES®03/E6861
accommpdat e different neck di anmeters. The seal stops
: bottl e placenent on the bottle, when the punp
“”mt§gkm%§§gd into the neck. 5 [00491 Various enbodi nents
have been di scl osed as have variations of the

1. dAfhbasientap RIBQAHAR AP eﬂ_sféﬁﬁ&n?l’f@a edsBebirtoiphisiegt | ons
can be naJe wi t hout departing fromthe spirit of the

v ihyted solely by
eﬁg%lgg Eaé‘%ﬁ&}l{hé asn%ﬂoszﬁﬂ V\DQ:ieiEil %‘82? gsg% Sg%
LA ep{eg o} sea%ng]y

PCT/ U%%QOS&X%HQIS en%l hamgtanlo%t\saraf n?(getndrchg 1i
cap for SECUT ng di'spenser

conpr i &igage ap@ﬁoﬁ@pu{eaeseb@ﬂy haV| ng a proxi mal end and
a distal end, 5 the proximl end having an outwardly

ext endinpgiddi MHM;Q plPruSRAI b Gekeing DAL PO ] RBation;

of the reservoir e distal end 'ng a protrusion
ok AR bR RaGonf abieh Ty R BbE Aoy gasrong
tmempmnp at a second location. 10 2. The housing cap
of claiml1, wherein the lip is defined by a helica
area protruding fromthe annular body. 3. The housi ng
cap of claim2, wherein the helical area protruding
f . J e . ;
2. hf%ﬁgﬂlchﬂﬁl ‘%‘38 U¥ @iéllng ?%%Her&aﬂﬂg 1) i\ CF%@G% h?g%rgld?aé arey?)?otrudmg
ﬁmntﬁamﬁmﬁumgdylp further defines an annul ar flange. 20
5. The housing cap of claim4, wherein the flange
encl oses at |east a portion of the reservoir. 6. A
housi ng cap for securing a dispenser punp to a

3. r ?ﬁ@ﬁc}{ﬁh{g 0%8 BPEILfh P 9%wherein the helical area protruding from the annular body

defines a flange.

4. The housing cap of claim 1, wherein the outwardly extending lip further defines an

annular flange.

5. The housing cap of claim 4, wherein the flange encloses at least a portion of the
reservoir.
6. A housing cap for securing a dispenser pump to a reservoir comprising:

an annular body having a proximal end and a distal end,

the proximal end having an outwardly extending lip adapted to sealingly
engage to a portion of the reservoir, the outwardly extending lip having an

annular extension shaped to mate with the reservoir and terminating in a fin;

the distal end having a protrusion for engaging the pump at a first location;

12
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25

an annul ar body having a proximal end and a di st al
end, 25 the proximl end having an outwardly extendi ng
wo 2qo4/aziapt ed to sealingly engage to a porti onP@f/Uus20e3/026861
reservoir, the outwardly extending |ip having an
afhg %ﬁ[laxeagd? '&%ﬁﬁ’l‘ﬁg sh %Hﬁﬂaxt otéPice ei‘l‘%a‘g‘fhgt 8 phBp &l ¥ @éc()nd location
and termnating in afin; the dis end having a
parst 7 1¢s¢ss wpanningaregEesnrte phaalrpaqumdahe distal ersks. | ocat i on;
12 WO 2004/ 020295 PCT/ US2003/ 026861 the annul ar body
defining an annul ar notch for engaging the punp at a
second | ocation and a recess spanni ng between the
7. pmequsm Ingalg of bR k,swéreﬁﬂqé fin {3 shhP&d 34|38 pBRicATof the
claim6, wherein the fin is shaped to enclose a
dispenpmgtpuoip. of the 5 di spensing punp. 8. The housing cap
of claim6, wherein the fin is shaped to be encl osed
by a portion of the dispensing punp. 10 9. A
di spenser assenbly conprising: a reservoir having an
8. Oﬁﬁ@h&ﬂnﬁﬁﬁkaHhﬁn%OWHMEHQEEﬁﬁ@sﬂhb&ihﬁ%&&MRk&i@P@B&ﬂBnof
formed to receive a housing cap and a di spensing
the dispamging purep.housi ng cap havi ng an outer surface in
contact with the reservoir opening and an inner
surface for engagi ng the punp, the outer surface
defining a lip for engaging to the 15 reservoir

9.  OpefdpRfscrAsembl) @nprRinggngagi ng a portion of the punp,
the inner surface having a plurality of steps for

engAGLBE hﬁﬁﬁg e gﬁenlﬁg for%‘f@c{@?ﬁhﬁga@olﬁ B C%SQ% ﬁ%penmg formed

di spenser body ng engage
to recgiVeld Bousing daﬁ aﬁdl epspeinglfumpghe di spenser assenbly of
claim9, wherein the plurality of steps define a

r g @S 8sing B RN oS uter klirfadd i cdh@PORSIe theadsseefIM dpeing and an
_ claim9, wherein the punp body further conprises a
inner furfapgfor eagpgptgethe pompethe ogive swtace defiping rdipi foy cngagmgépthe

reservc?ilsr opening and a step for engaging a portion of the pump, the inner surface having a

plurality of steps for engaging the pump,

the pump having a body and a dispenser portion, the body being engaged by the
plurality of steps.

10.  The dispenser assembly of claim 9, wherein the plurality of steps define a recess

therebetween.

11.  The dispenser assembly of claim 9, wherein the pump body further comprises a flange

adapted to seat one of the plurality of steps.

12.  The dispenser assembly of claim 9, further comprising a seal.

13
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12. The di spenser assenbly of claim9, further
conprising a seal. 13 WD 2004/020295
weFanA82003/ 026861 13. The di spenser assenbl yPof/usioas/mesel

12, wherein the seal is disposed between the housing

c : . _ : 0 th :
13, R ks SR YR PR R M s 12k 8d betyreen he housing
cap anditheungtr¢dicommerny. ng; c¢. a thick section spaced bel ow

the opening and form ng an undercut; and d. a crinp

surface fornmed on the outside of the neck. 10 15. The

conbi nation of a dispenser nmounted on a bottle
14, cbhpitiesomgrising: a bottle having: i. a body; ii. a neck

atop the body formng an inlet passage terminating in

an  ogfenind "% i ii. thin walls being formed around

t he opgni nghinaR4llsibéingXofiéddrbi@d thelopbsikg:sect i on spaced

sone di stance bel ow the opening form ng an undercut;

and b.c.a disthwksertionsphorg:below thelnpgyingand fyymagg gperdercut; and

outer end; and 20 i.i. .a plug.jnserted.and retained in
and pr jectﬁﬂﬂn?Pgﬁw?ﬁgngﬁf%ﬁh88ﬂﬁwegﬁ F%ai d body,
c. said housing inserted in and engagi ng the inside of
the neck below the wundercut, with the projecting

15.  plhretdombimdtionteé agispensenagited oo athettlqeemprismg: of t he
i nsi de of th@ﬁ@?ﬁk" 25 16. The conbi nati on according

to cl d&'m 15 P &ai d plug further conprises a
housi ng i. a body;
L. a neck atop the body forming an inlet passage terminating in an
opening;
iil. thin walls being formed around the opening; and
1v. a relatively thick section spaced some distance below the

opening forming an undercut; and

b. a dispenser having:
1. a body having an open outer end; and
11. a plug inserted and retained in and projecting from the outer
open end of said body,

c. said housing inserted in and engaging the inside of the neck below the

undercut, with the projecting portion of the plug engaging outer portion

of the inside of the neck.

16.  The combination according to claim 15 wherein said plug further comprises a housing
cap with an upper tapered cylindrical area engaging an outer portion of the bottle opening and
a lower part engaging the inside of the housing in the area where the housing is engaging the

inside of the neck.

14
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cap wth an upper tapered cylindrical area engagi ng an

outer portion of the bottle opening and a | ower part
weegaganges t he i nsi de of the housing in the areBCTMIS2003/026861

the housing is engaging the inside of the neck. 30 14

17. Vﬁ@%iﬁ%%%c&@ﬂg%%@%/ 1@%%'@&11 1dvler phR@ngRl mad iitn%ge of the

according to claim16 wherein | ower part engagi ng
housingriss d¢hicentt beadililesirngs-feasoracrigagimgarectshmatie knneesurface of the
. Cross-section engaging a recess in the inner surface
housings. {he housing . 5 18. The combination according to
claim 16 wherein said plug termnates in an annul ar
flange with a flat inner surface which engages a fl at
18. STihd ecoebiadtionteecdrdmgad chand 6ogentingaid pug téimeinates in an annular
comnbi pat.ion accordi.ng to claim 16 wherein said )
flange gyit Hatdpngr sutfags whyclt srgagesss At surface af thy tep 03 &d¢ oReningg
an inner end and an open outer end, and formng a 10
cylinder; b. a piston disposed for reciprocal novenent
19. i Thé éemisiydtiondecording.to @lagpriicrghdpéia shid @idpbesepissd mump comprising:
toward open outer end; .d. an inlet valve at the inner .
end of2-sai o BYIP Aedy having ap wperngndand g e eyier eid, gt forming a

for di spens%}ngld&.fl uid fromsaid cylinder; 15 f. an
outlet valve coupling the cylinder to the bore of the
stem . anapsioualiposel op egdoil nRaetiesttit theadylinderf | ui d
comuni cation therewith; .and h. a plug inserted and
retai ned i n® SHHEHBILDE Ripta gHRihePen Ukt cBben end  of

said pynp bgd: ' F O war d nmovenent
of theaj'ZO p@g%ﬁ%eﬁ.%ﬁgg? Ph&ggn%r[eﬁgltéﬂ ?%gr%kd;%éﬁglérhg a

di spensi ng psteip havinlgiateatrhitolrd fr dispeivinga figid from said cylinder;
providing a bottle havi n?_ a bOdyXi’a a neck atop the body
form nf an Mhowlet palye egywling dhagyaderty thebose obihe sicay

with thin \Aﬁ%czlkaft&r JI&%S@({ (%ngcﬁld Et]gl% anif I?'f.uﬂgco%'i]rguﬁcation therewith;

relatively
and

h. a plug inserted and retained in and projecting from the outer open end
of said pump body, said plug restraining outward movement of the

piston.

20. A method for securing a dispensing pump within a bottle, comprising:

providing a bottle having a body, a neck atop the body forming an inlet passage
terminating in an opening with thin walls formed around the opening and a relatively thick
section spaced below the opening to form an undercut;

providing a plug adapted to engage a dispenser pump to the inlet passage of the bottle,
the plug having an annular body with an inner surface and an outer surface, the inner surface
having a plurality of steps;

engaging the plug onto the dispenser pump; and

mounting the plug and the dispenser pump on to the bottle to form a seal between the

inlet passage of the bottle and a portion of the outer surface of the plug.

15



25 section spaced bel ow the opening to form an
undercut; providing a plug adapted to engage a
walz@perees punp to the inlet passage of the bord1/8$2003/026861
the plug having an annul ar body with an inner surface
21.  amgk Iﬂ&h@&lbﬁélaﬁﬁl b %ﬁher%ﬁﬁlph@ﬁl@ﬁh@ﬁéﬁ @Pl%termmgrkgﬂé(lble seal
plurality of steps; engaging the plug onto the
betwemthpehlgemdplu,ﬁnpletaaﬁsa@mfﬁb@mtﬂng the plug and the
di spenser punp on to the bottle to forma seal between
the inlet passage of the bottle and a portion of the
22.  OpfiEheBbl bRERIYD 1 Iigerih Wb fldabl¥eb QQ&!‘J?%%%Q $he pump to enable
PCT/ US2003/ 026861 21. The met hod of aim 20, further
expangompf the sew) aftéreths pepp of mpwited potbe bgttl. f | exi bl e seal
between the plug and the inlet passage of the bottle.
22. The nethod of claim 21, wherein the flexible seal
23, "Pheclﬂ b&gf&gmﬁ'zif WP b ﬁ&éﬁb%ealﬁeﬁﬁ&%%ﬁmapﬁaﬁgere
seal after th epunpls nounted to the bottle he
met hod of claim 21, wherein the flexible seal defines
an annul ar flange. 16
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