WD 2004/ 020295 PCT/ US2003/ 026861 PLUG STYLE PUWMP [001] This Application
clainms priority to U. S. Provisional Application No. 60/406,636 filed 5

August 29, 2002 i ncorporates said Provisional Appli i N
entirety. Wég@é&}zﬁ{}ﬁd of the Invention 10 [002] The pr eséﬁ%‘l@#\?ée%ﬂ%%@
relates to dispensing in general and nore particularly to an inproved
bottle and punp and the conbi naﬁLﬂﬁﬂﬁ.&L@J&Mch can be used to di spense
| i quids, for exanple, as an atom zed spray or a simlar dispensing device

for non pressurized packages. 15 [003] Conventionally, small punps are
mount ed on gl ass bottles by neans of what is known  as errul e or

tel AN .as a f
mount i ndO®Wp ThanArplisatiee cleimspriarity (U Previsinag! Arpdicationgo; 49/49650 360 ed nt
5,274,559, assi.gne t he assignee. ) e ' As shown in
a1 ner S AT spd BB R BR R Prok MorRl AR RiaroEF G bl 2 0% e
nounting cup 6. The nounting cup 6 may then crinped onto the bottle which
contains a lip at the end of a neck. This 20 requires a gasket 7 and the
alum num ferrule 6. [004] There have been attenpts to nount a punp directly

to a botBtI g)n nper which elimnates the gasket and al um numferrule.
However ,——aég%/{%%@?ﬁd@?ﬂ%t met hod nust solve two problems: it has to
provi de neans of sealing (fornerly done by the gasket) and 25 neans of

retention (formerly done by the ferrule). These have not been easy to solve
wi t hdut (0023 r Shs prbsentpryrnéion Teeteg icadispanping im genegaliad siasp garticularly 19 #15i de t he

neck, vary. qgreatly,because of the unpredictabl.e.distributil ass

during bl OWP%‘BYegibﬁé}eo R, *therﬁﬂ'g%éﬁ?% fot high %3\}% uﬁécg{(} (rﬂé’&gger equire
very expengues, draksmprRNLS acittneddWhiah o Ginils! Rgehsih@ienenfesot han those
obtained in a conventional blow nolding process. 30 [005] Thus, there is a

need for aprbwutikes paskiagespunp with which it is possible to sinply be able
to press a punp into the neck of a blow nolded bottle in a reliable manner
with 1

15 [003] Conventionally, small pumps are mounted on glass bottles by means of what is known

as a ferrule or mounting cup. An example of such a pump is that described in U.S. Patent
5,277,559, assigned to the assignee of the present invention. As shown in Fig. 1 thereof,
the upper portion of the pump body is crimped into the mounting cup 6. The mounting
cup 6 may then crimped onto the bottle which contains a lip at the end of a neck. This

20 requires a gasket 7 and the aluminum ferrule 6.

[004] There have been attempts to mount 2 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

25 means of retention (formerly done by the ferrule). These have not been easy to solve
without increased expense. The glass internal dimensions, i.e., 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.

30

[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



WD 2004/ 020295 PCT/ US2003/ 026861 good retention and sealing. Such will not
only reduce cost but al so open new package design opportunities. 5 Summary
of the In t 6] In accordance with enbodi nents of t
inventionﬁggzgﬁ‘ZB%’s a punp body wth an inner end and]gﬂ%gg@ﬁﬁgﬁ%%r end.
The punp bodg forps a cylinder and a giston i's disgfsed for recjprocal
novenent 8908 KECRIAT dndasealing. syeh Mill Breay redvee pest PBRIEOMENIeMRECKEgs* open
outer end an,d . valve is disposed at the inner end of the cylinder.

[ 007] Thecgﬁg% Epgghﬁ%ﬁrudes a stem having a central bore for dispensing a
fluid fromthe cylinder with an outlet valve coupling the cylinder to the
bore of the stem An actuator is disposed on the stemin fluid

comuni cation therewith. A plug is inserted and retained in 15 and projects
fromthg Q of the punmp body, the plug restraining outward
nnvg%engml EﬁﬁﬁﬂgggP%ﬁgo%oos] Enbodi nents of the present invention also

i nclude a bottle which has a body, with a neck atop the body form ng an
inlet passage termnating in an opening. Thin walls are 20 forned around

t he opelPfl Hrigcerdemgeavitly empoditents of dha present mveptiored Risiehal spwpR bode| ow

t he opening,.formn n.yndercut. [009].The be npr -fitted i.nto
the boctl & iR SRS e cermbd P SRy Bin S gEtid ¢ BEPad o
the neck epeved erdeniedas Hovamehtwh ik dYHRJEN OA 8SiindBiafReild sifoftoWdie the2S pl ug
engagi ng outer portion of the inside of the neck. Brief Description of the
Dr all ngs 9perf o@eogndring anfinjet valveisshisposed @rih¢ inpeesndof! the linder. art  punp
crinped into a nounting cup. [00111 Fig. 2 is a crossectional view of a

bl ow nol ded bottle according to the present invention. 2 W 2004/020295
PCT/ US2@03) OR&SSinp hRO Idludek 8 steth hfvidy £ E&ff] 66%THbOMBHen¥in@W ffid &om the

conventlona[(Preipressure punp nodified in ]
cylinder with an outlet valve coupling the cylinder to the bore of the stem. An actuator is

disposed on the stem in fluid communication therewith. A plug is inserted and retained in
15 and projects from the outer open end of the pump body, the plug restraining outward

movement of the piston.

[008] Embodiments of the present invention also include a bottle which has a body, with a
neck atop the body forming an inlet passage terminating in an opening. Thin walls are
20 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

25 plug engaging outer portion of the inside of the neck.

Brief Description of the Drawings

30 [0010] Fig. 1 is a crossectional view of a prior art pump crimped into a mounting cup.

f0011] Fig. 2 is a crossectional view of a blow molded bottle according to the present

invention,



accordance with a first enbodi mrent of the present invention for insertion
into the bottle of Fig. 1. 5 10013] Fig. 4 is a cross-sectional view of

t he punp %82@9{/(}2 f;)sFi g. 3 after the punp has been pres%&g’fé%ﬁé@é’%gﬂ one

[ 00141 Fi gs. are cross-sectional views of alternati
of the first _enbodinment of the present invention show ng this_enbodi nent
wi th di 1982EEE guspsross-sertppalrsaw pf g conyentigny psg-pressusepemp madifigdeiy of a

second e i ' s I j - ¢ : - tt er
Fecond empghilc LR ckRSHNS BB URM Aol Sy IR AT DBl o
view of arFiglt.ernative inplenentation of the second 15 enbodinent with a
first type of punp and bottle after the punp has been pressed into place.

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

hi T el Rles e TbFBrosRen Sl dinhoPme hhnhid S RERCTAARALC ulh Bl Bl

into pl acereds@@ifdd pfacg. 14 is a cross-sectional view of the third
enbodi ment after tﬁe punp has been 25 pressed into place. [0020] Fig. 15
is a cross-sectional view of a fourth enbodi nent including a sealing sleeve

howi d,bottle bef t h has b d.into place. 30
Loo21] - FRgR Rlesy €"g s rate-eBtaialinS of alPmr o o guiaiRR et arter the
punp has hefddiReRsFat prodeat Rhaan oW 2RANIZAeRGH 4ERRPBHIAHS61

Det ai | ed Description [0022] The purpose of the present invention is to
attHth a punp (or simlar dispensing device

[0015] Fig. 10 is a cross-sectional view of a second embodiment that includes a seal showing

the pump and bottle after the pump has been pressed into place.

[0016] Fig. 11 is a cross-sectional view of an alternative implementation of the second
15 embodiment with a first type of pump and bottle after the pump has been pressed into

place.

[0017] Fig. 12 is a cross-sectional view of the second embodiment with a second type of
pump.
20
[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

25 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.

30 [0021] Fig. 16 is a cross-sectional view of the fourth embodiment after the pump has been

pressed into place.



for non pressurized packages) directly into a glass bottle opening. In
order to do so and 5 avoid the costly precision nolded bottles previously

required, \iVB 2ﬁ&£@gg§nce with enbodi ments of the present f@gﬁ%&%mﬁt was

first necessary evel op a new glass finish that yiel re“accurate
seal ing_surface at no additional manufacturing cost. The shape of a
sui t abl &€ gL in Fig. 2. Thin walls 12 around the opening 11 of
the bottle 10 pronote rapid glass cooling for higher accuracy of sealing
diameter. A thick 10 section 13 at the transfer bead results in a 'sink' or

under cufo0R@] Tae ppypore 6fthe picsen inventioAthkotattach a plrhp Grghmdasdigieasing devisse
wth a pug{p whi ch can be C@ushed. in, the new finish allows for conventional
crinmp att dehRehpressufzesheackpgrstisedity intej aglags dettlanpenings Inardes iq dgyso and

rinp sur ki ol RS ORRRAR RS R R R LR ofiRe bR o 1"

i mredi at elemtidicidits OPRB pRGehtSnwieidn] i©tvab Brge ns@BAN D deViltp ddegigisalisish S

kept relatively thin it that area, it cools rapidly in the netal bottle

mol d,  t huBatyeglés amararscinate seRlipesuifrge 8 neaddatienal enylagweing £0%] yIheThe t hi ck
section of,the 4l § i hot._ during,.th | ow _nol di.n ien, and
w1 oroaukaRtod e hedPldRelRin Pt fuin el QUG EREL 81 b8l D00

in Fig. 2bofi% IDpréshotdvapidaflen coslins R higher mmcybﬁ;@nh'F@mmeTé}.e sthagre of the
glass is such that it yields an internal finish suitable for nounting a

punk® by prea¥inng 4tthe gnskobeadreedlinige ik ommdercat t Qfar mympristeatien. Iphe gl ass
can t herefqnre bhe.pro ed at, ;about_ .t.he same,cqst _as th 0Si, of ,
Conventt ondfifioBCyfoBEt §&TRh AN N EpERRTATE G 18 AT Bobe Bew finish | ne

present i nyews f@tonVditdn@Wing stdAsREL. JA ofe cMBOYATEN BRI EH BeRIETHMI € punp
of the type shown in U.S. Patent 5,277,559. However, the present invention

i s appl i capr® dhghmgpeTlvfs, adrgainpodaise psetveidh puinps poudicd puisicrylesdesringe. The
punp i ncl cylinder. 103, in which a piston 105 on the end of a punp
stem 106 gﬁﬁ%ﬂe@“ S v(l)ana‘eleS i ncl udes an outl et passage 117 which leads to

t hgsat om zing 30 nozzle 118. Atom zing nozzle 118 is housed on an actuator
assenbly 119 . Munting of the punp 101 on a bottle (not shown) wll be
descri bi®823InTetcktivelydhigygection 12 immediately at the opening is used for pump sealing.

When the glass is kept relatively thin it that area, it cools rapidly in the metal bottle mold,
thus maintaining its shape and size relatively accurately. The thick section of the glass
remains hot during the blow molding operation, and will produce the ‘sink’ or undercut
20 16 on the instde diameter as shown in Fig. 2. As noted this area 1s used for pump
retention. The shape of the glass is such that it yields an internal finish suitable for
mounting a pump by pressing in, without a change in a manufacturing process. The glass

can therefore be produced at about the same cost as the cost of conventional bottles.

25 [0024] Fig. 3 shows a pump 101 according to the present invention. This pump is basedona
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

30 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.



4 WD 2004/ 020295 PCT/ US2003/ 026861 [0025] Contained within the cylinder
103 is a valve stem 113. Valve stem 113 includes an upper end 114 which

seat s against e seat surface 115 on the piston 105,
portion 11@.62&&%%?#9\#19 (not shown) biases the stem 113 axia -2§?JJ((§V%\E@ into

engagenent _ wth the valve seat 115. The valve stem 113 is constructed such

that t hEMBS] &oarinedivaithiy ths aylinderr@3riaa ivalye e Sy Vabe sterad 1hincHdss ehe punp
chanber - al {6 Ly 1:4;%@:]% YOl by ﬁ'vgl%g‘éeat shiRaRy oglghée)igfgtbgl JBCafi fofle, val ve

114, 115 to “open on I'Clen ressure I's I'nthe punp

chanber. ThurSon Pr& QOgRINEIB6tBROWaPBIasdsi tidlsted 190 awillgnahiw S@Satol dagsiehtent he
punps of U.S. Pat. Nos. 4,144,987 and 4,389, 003. 10 [0026] An inlet seal
val ve 109 Wih Hsuiatwesdesddp. Thevalse stem 0P it renspusied evrdnibat theg7s an piialhg

| ey d not u%ar%ffaéirq n&'sﬁ%ﬁ%‘e a]r a5 ittllﬂneth\clﬁhr\{l c?‘lgr%béreﬁl& g}&r}ﬁlﬁ Galul% is]cjr(%]sﬁ&,o the
punp chanber. "I'n"conventi ohal  fashi on, as pressure irds up’in € punp

chanber 1GKerégy ¥eowifE fHeedutibldal0®Y B4 11 Diot dpen ioRWa nysudiei¥ntfprédu@ iseat to
115. This allows material to be dispensed through the outlet 117 to

atom zer I1gegcraggeyitin the pomp thanpenplhis " reromniessiona oparstion is hewsrnded in the
af ore-nentj oned .U. S.. Pat en ,-559. SCL i i-p that patent, the
ST o e PR R Rl R 4. 148 R AR 2880, L

punp was i'ng tu ch had to be crinped
on the punp and contai ner and al so included a sealing device at the outer

end of the ﬁunp. In some instances this is referred to as a "housing cap.”
20 T002(0026hAaculet shahvadven Qhismaeuntedoraantheihottemtafdhe pemp champervds. r e- shaped
to incorpgLate .a iffere "housi ap",1 as_,shown, Fi 3. This el enent
my A so” B2 e e GO e BRI T ARR s boRE S RISk  PL e B Cat on
of a punp ch@nbedin Eomantiohid Eashidie as E@§aug@a§i;c@mlp3a tAuhiP¥RMEYer 10MQalg@NCept
of the present invention is applicable to other ?#‘ﬁ s or dispensers that

enpl oy soreemlnrtl 13mayehtoude iy ardbraveaytfopn elsess do &l is 2Hoyys Inpeariey toehe

housi ng cap 121 S _an.upper ter) tapered.cylindrical area 123 that, in
one. enboaitiwrrced B BRERRRE Cho AL R ofeha i A BTt Sl 1
i.e5 the shidBscrib8E i @B afole-@fentibled U.S. Phicht R0EASSE WsRKsdrtiedS@&at pitentThe
| ower part 129 of the housing ca

the pump was mounted to a container with a mounting cup which had to be crimped on

the pump and container and also included a sealing device at the outer end of the pump.

In some instances this is referred to as a “housing cap.”

20 [0027] In accordance with the present invention, the pump was re-shaped to incorporate a
different “housing cap” 121 as shown Fig. 3. This element may also be referred to as a
plug. The pump illustrated is a modification of a pump sold by Emsar under the
designation 31 MS. However, the concept of the present invention is applicabie to other
pumps or dispensers that employ some sort of a housing with a top closure. The

25 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

30 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



121 attaches to the punp housing 103. This area has a relatively thick
section 126 and is used to reinforce the punp housing 103 as it is pressed

into a rel\%biz\é&\/%ﬁig@accurate area of 30 the bottle neck. ﬁsﬂ@%ﬁngm

relatively thick séCtion 126 has a bead-|i ke cross-section engages a

recess 128..in the inner surface of the pu housi ng The pu housi 103
may, or né!}mﬁﬂscl?nscﬁte&é‘t‘g teraImalgs 8¢ 1‘%9‘1‘%@'@‘”@? ay gTuarflagge Eg‘bgﬁ iarfga?on t he
glass 5 vq,gggﬂgggeolz%s, PCT/ US2003/ 026861 di mensi ons. The plug term nates
at its outer end wth an annular flange 124 with a flat inner surface 122.
[0028] The punp 101 is installed by pressing on the central area of the

housi ng cag wth a5 tool or wwth the actuator 119 itself. I n accqordance
wi th t hiP93Pkdaspunn@his patallehly aressing on therentrplareapigbahewsingfap Withsa out er
portd on 1 Il ) - f. : i

Por ] on 130 i Be aGaREELo KBE N oo OB NG b OR'iRY B 1k By o)

t he whol e 11a9ssmbty sé Miaoits heeneakont 31 ell hetdoheact As nebleoPlisboribeddt yn i S
pressed into the neck of the bottle 10 to the position shown in Fig{i 4, it
wi |1 di spliaess partiondid ipable éo egntast @8 pper surfpce B Somdide cap 12 bio raph theykole

pressure, éagsaeﬁ‘gﬁiﬁ‘gf g%igzif( Ef {51(3 rb%ﬁ%. i/Qs tthQ %u%l alsset%:;bol&l %eprggég iirﬂﬁ tﬁe%cﬁ‘%ﬁth%ee n

in Figs. 'S "a Cross#sec Vi'éw showi ng t'he punp
101 nount édttienttiotthepatitdn Bownhia Figot ttheill didpgadeppehdontidogetsaeet ion 141 of
t he punp housing 104 retains the punp in the 15 neck of the bottle as it

i s Mushed arderéorrligye this prgssupe amassage il 6% isdateedintithe gal of thechquaing 83 Bot t | e
10. The t ed.. t 3 of the plug engages the outer part 12 of the neck
to creat eggeg{lgce%é?s?@vﬁlgfﬁ"the flat inner surface 122 of the flange 124
abutting against a flat surface 145 on the top of the opening. Al of the
functional conponents of the punp are noved below the bottle neck and are
unaf f ecl0B%INjigt hés etesa-rrgtipnn aivesiondag Segump tHempented ito e edogbire The

0 saseemob L SaBHTIREL 9o LEATLLIR RARAT e TERAHEL o | 000
t he 5r et enfaeéiof the bottle as it is pushed in contact with the retention undercut 16 formed in the
bottle 10, The tapered part 123 of the plug engages the outer part 12 of the neck to create
a seal, with the flat inner surface 122 of the flange 124 abutting against a flat surface 145
on the top of the opening. All of the functional components of the pump are moved
below the bottle neck and are unaffected by the varying interference’s with the bottle.
20
{0030} The disassembly of the pump housing 104 from the cap 121 is impossible, as long as
the gap between the inner glass surface and the housing is smaller than the retention

undercut between the pump housing 104 and the cap 121.

25 [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
30 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



undercut between the punp housing 104 and the cap 121. 25 [0031] It should
al so been noted that the piston and actuator in this enbodi nent are revised

conpar ed t tzla&r%&gﬂgentl onal punp nade and sold by Ensar. P(S#T%QQWE%EN arly

|IIustrate I'ment, the punp has a very Iowproflle

(10mm) . 2 are Cross sectl on f alter at| ve

i npl errent q% thgt S&%@ﬁ%‘“ﬂﬁ“é@%é"@?ﬁ?@dl RSt ?d Iﬁ?’@éﬁ}‘rta PR qtélﬁo‘gﬁ)ovm ng
this emocﬂlﬁ‘%@thé’\‘ﬂ&r‘ﬂb&‘fdﬁﬁ@\r}tg B %IHWW{% tﬁggﬁf&g%m Afcufatidn oPpurhfe

inlet valve is a ball-chec i ng a 1 that seats on a
seat 203. c¢Bheesdb¢ bat Zﬂlbﬂmseatlamdemﬁm amdrmerb‘earr 290 %0 vt hevedly fofm pisem 113a
7.1.n piston 105a. Menber 205 has a,sealing

whi ch extends throu apeni n

surface 6 aﬁ@ﬁmg@?@% @@ﬁh@geﬁspémp chageper fdfa. s%‘é‘i‘%“gaij’allﬁéi‘ THn i nner
surface 2 PIEYE ri

reor 208 Pt 5 enar e Foushh o 12 rig B itk B ds 0PN Rrd BLERESR B
causes t hdedsadnd i2dbttom snefate wRdSEaL to20gagendiflampri2es o2 Sbnt 10l 3ty Bmitnyavasd y
frompiston 105a go permt di scharge of the fluid in the punp chanber
107a. HoudPYpPreemhois§mdI3a 5 Fig. 5 is generally like housing cap 121 of
Fig. 4. However, its dowward extent is a bit I|ess and its bottom surface
is adapter to engage a flange 223 of stem 1l13a to |limt upward novenent of
stem 11@M33] %83hn1ﬁhél@bﬁﬁ1gl@bbe[@fcslﬁh gimifar Gebioat Gheispring P13 Besih@gelei on. The
spring 213 biasing the 10 nenber. 205 against surface 211 .is shown in this

enbbi nentmemba 0P gerinsleiripee 3l 1sis sbown insihs gepoglimenfet Mseandvdadipa seuf ace
217 of 21b of
Fio. 6 ©s Spile P28 o bR ek O [dsdmd 4 M LRGN 2 ©

shorter cylhertd@sing@3p12 el Rigi oBmyodifiéd ereakevitinthzeugiphD) 1®ap Fig 6t Trisshapi ng

of its upper end 225 to be frustroconical so as to forma surface to retain
stem 113 pumphas pshopierayliaderrigéh. dhe prigpmgedidfesnre inhouswg cap isothe sppitgent

with o PPl ggapﬁgr%nd‘ﬁ’%?@bé‘fr‘ Sctr&c%mlg%dg Qéftbtfénr%‘% o téTPe‘{SH%@%{l {1 Fgﬁs-

7 - show a ional varrations hows™ a housi n
15 upper surface of flange 119 is biased into engagement with upper end 225, which acts to

limit its outward movement.

[0034] Figs. 7 - 9 show additional variations. Fig. 7 shows a housing cap 121c¢ with an
outwardly extending cylindrical member 131, into which a downwardly extending
20 cylindrical part 133 of actuator 119¢ telescopes and is guided. Because of this housing
cap 121c has an extension 135 extending radially outwardly, and shaped to mate with the
top of bottle 10, on the end of which is the axially outwardly extending member 131a.
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
25 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

30 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



outwardly extending cylindrical nenber 131, into which a downwardly
extending 20 cylindrical part 133 of actuator 119c tel escopes and is

gui ded. B his housing cap 121c has an extensi i ng
radially o @&%&%ﬁy t5and shaped to mate with the top of gg?%%%”%%ﬁa&ﬁ t he
end of which is the axially outwardly extending nenber 131 a. Fig, 8 is
sinilar exgeptesthasarankindmianapyas shewht Fg. ¢y Hiand thas apmparill notbpagsin

For madon TRE LT A TSRl ) Y Aot o RO 2P ELed®

135a i s prEgdntluddieninnalas RRF ire20Es fakctah@8Merodd sktiotiNfrorh Wiidh £3dalifgr i cal
part 137, a stepped part 139 and an outer_cylindrical nmenber 141 is

provi ded. M0 extends eyiallyentveatlypdhe sepbnghip glsofextendyetra anprdl angtectaupagit of
t he openi 10, Wi t t epped portion 139 engaging the
top %f hoﬁgi %8 & eﬁé iﬂtﬁgﬁy f@&’é%ﬁaﬁ‘%\l &Tgunﬁs a cross-sectional view of a

second enbodi nent of the present invention in which a punp 101 has been

pressed into place in the bottle 10. This enbodi nrent 7 WO 2004/ 020295
PCT/ US2(37h 3683901 is dispasdd stoplibe edaugedk pwigr mrtlpurhél afpwhpufAli Ahepger 2 -

ambodi menteHIReiEe wan8RaA0ot el Fran fanhd W BRrort- TR le”

annul ar i nRALdRAH profedoi2d @ﬁkﬁ%ﬁg&@g a@é&§ss1wfﬁtth@nmfsmmﬁwbme@uﬁ@al ing
lip 205 extends axially outward he sealing lip al so extends at a snal

angl® caushongngt A fange paftim Mtestﬂmdmgdacahliyomar@lms fermadiin haysmgrsap [ 0037]
Seal 201 |

cotr 2O If e e Bt SR ST B oGt i naP Ol Bty R eoRREPwBR Hisor 1+ on

141. Housiggidiaf 1134 &his 'cﬁ's%'tHéi&sil @opﬁagﬂt@ﬁtamswhelge@;m@hﬁ hoeRGaoR%IM iRCess 128
in the inner surface of punp 10 housing. A flange portion 207 extendi ng

radial ly omamaud:hqeillsc)ﬂ‘tbq:h@tdmlﬂ housing cap 121 e and engages the outer
surface 209 of annular part 203, holding it in contact with the portion
141. In this case the seal 201, particularly the sealing Iip 205 seals

agag st (oG] FigNDEls SetbEasRtiddal Hfew SnbA;Hetafivd Smplementation of the second

embodiment, after the pump101 has been pressed into place in bottle 10. This differs only
in the details of the housing cap 121f, which is molded in a side action mold to produce a
sharp undercut for better housing retention. The top of the housing cap differs from that of
Fig. 10 in that it is a flat radially outwardly extending flange 211.

20

[0039] Fig. 12 is a cross-sectional view of the second embodiment with a second type of

pump (not shown). This is a pump similar to that shown in Fig. 6, and 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

25 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
30 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
i npl enrentation of the second enbodinent, after the punpl A has been

pressed i %12%9@%245” bottle 10. This differs only in the. detalls of the

housi ng cap which is nolded in a side action nold to produce a

ST OB e 19 Sk e ey RSB g oHB it 5 OB
ext endi ng tht 8008 néd beerdRedsBRRD plakPandlBigl 84 & £4885se88&1dl OB of\thEW;Af t he
second enbodi nent with a second type of ~ punp (not shown). This Is a punp

similar tccnbwslimsitefier the pEing. had beampresdet lintn gplacke hathdd embaliiment] thegumipn t hi s
case the l.ower | indrical. part, 215 of. _hausin ap 12 as e 217
that is eH&&@%%?a%ﬂuﬁeﬁ%h’@pﬁiﬁo&ﬁé’c{q1_ %%aé% d%i’getﬁﬁ_ t}‘g%g‘eﬁﬁ%‘{qrﬁsiﬁt er end
of cyli “d%itﬁéiég%ggnihgk?e&g@%bs. 3Re P@us‘fﬂ@terrﬁina{e@?n Mdﬁ?alu)ﬁ&#‘%dgnd 225a of

housi ng cap 12 rustroconical to retain the punp.” This énbodi nent
al so i ncl wendmgysiget’ 12 Advibg inerinlly triveardigaikteR0ihggnamdr plogctiap3 dF attihe

cylinder 103 0040] . The advant age of .1t he enbodi ment of Figs, 10 -12 over
that of Fir@i‘gI %[tﬁr ‘?f’u‘?cngHé“%“ a’BPIOW%H@? Spbtesisen thy {la tap dfe of epepmgnih. A

i nproved r, ' j I B 1 in
the. bot t1 6o PRl NI CopeRol Bih 1. RYE (B sbbBHET

PCT/ US200 puag6i8aking[and4icinkegrurkde o Sopenitigdd s -Bectiuteratfacs cfanodlagpari2od
enbodi ment of unp, and hottl e before the punp has been pressed into place
and! i g. ppTisgal 2007 Bads Q@clﬁﬁ%afrﬁoﬁ& e e BmE o2 F4ii§ ShovahBroRt A EFIOTRRIQR ¢ he
punp has been pressed into place. In this enbodinent, the punp housing has
an outer cylindrical portion 301 of greater dianeter than the cylinder
103f, 5[0aMzhHausihepaf X Ifhagaminnedgeindfidal peheonBrsifditadiaheat @hichn a

radi al |y outwar dlty extendj.ng. flange 319 having an axially inwar dl_?/

ext endi ng MRAMLPEY AN Uy BRdripad porfion 809 phareater dismeteread. termpatghpfulsar

proj ecti Or&xi%?l% ot bRd fa faraﬁallfyleﬁ{eﬁﬁgxggfgaﬁgigf {g'gﬁ’él"fsl%e%]l 1 iéotc?t &aling01a of the

type disclosed in connection"wt spose etween the
punid housinmnsing ctif 805 thachassamrihaael wéxtomiing hefldvl cylTigicaidoetiors3y e of
annul ar part 203
P surrounds the neck 11 of bottle 10. Quter cylindrical portion 309 include an annular
projection or bead 315. Above bead 315 is a further projection 317 forming a flat annular

surface 325.

20 [0043] In the view of Fig. 13 the housing cap has been pushed into the pump housing until
the flat annular surface 325 abuts flange 319. A radially inwardly projecting bead 327 at
the outer end of the pump housing is retained between projections 315 and 317. The
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

25 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.

30

[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. 1t also



10 a of seal 201 a abuts the | edge 303. The sealing lip 205a is shown prior
to deformation. [00421 Housing cap 121 f has an inner cylindrical portion

307 of a f\;\/f)%mﬂﬂz@fﬁ%ter which transitions to an outer C)gdmzb&?mé%grti on
nd’in a

309 of greater diameter, and termnates at its axially outer e

radially extending flange 311. The flange 311 is_retained in a 15 nmounting
cup 305 t HEAUEES? Ighger RWaP &pgy @Wéﬁamﬁbﬂ-h Biis ¢sp diffieulbior implempeit i pFogeiar ¢ hat
surrounds ghe.neck 11 of bottle 10. Quter cylindrical portion 309 include
an annul ar %‘bj ection or bead 315. Above bead 315 is a further projection
317 formng a flat annular surface 325. 20 [0043] In the view of Fig. 13
t he housi ng. cap has been pushed . into the punp housing until the flat
annul ar | de 13752 giost-scofipaggacyg pba fwmhafdmf%ﬁdwewvév@ng agealingclacky bead

315 Sna 313oUHEE IR 10 bl GofLTR vRRYS Wil HELDGRRE MBS MRS, 0TS

openi ng 1lis aThas-senioadvitw ofitite fouinamboaddiaat aft@rtEepirap apphhebbeh présgsde
projection 317 past .the bead 327 until flange 311 25 abuts flange 319. The
porti on 300tootla¢e elipembetimenihasadlexible srad A0 Hihahistatiachpdda e pumbhousiige

et dh angthadl HIEALOR BF CUAUSE RO TS, HRET PHREHA T d Sxer s

a radi al outwar orce on ShiNg It 1I'nto
engagement 1 MHidsealdiuliainseaed inte hdpehinggalin BOHR 185 SSHIW] 1y ageh@wlB35.

Proi ection 315 simlarly acts against housi rp%r Eart 301 as shown by arrow
33710 30 [Mhﬂ‘]‘“%b@d)éﬂ%‘@%ﬁftmgﬁtd%%’é@ egd adthratiaseiddn. dnthesoay of Figwber |

it is nor | - LeqHlr u h 0 f i , for
exarp! o mats TR g T sy FEnl St Pl S Te Bp SR b3B8ue Fer BB 026861
requires goradger9 vy A08lYiaDabiaaldiamge defmetdriantd SosSOledpE §2 1C W Fid 05, a

i npl enent in a nodul ar design. g00451 Fi ? 15 is a cross-sectional view of
a fourth éwHe siaee pienlinderiy3g adulsll¢deg 42leeve 5 showi ng a punp 101 and
bottle 10 before the punp has been pressed into place. Fig. 16

15 {0046] The housing cap 121g includes an annular body 403 containing a channel 409 therein.
The pump stem 106 extends through the central opening 404 in body 403. The outer end
of body 403 terminates in a radially outwardly extending portion 407, at the radial outer
end of which is a downwardly extending annular portion 405, having an inwardly
projecting bead 406 at its inner end. A channel 406 is formed between body 403 and
20 portion 403, into which the enlarged outer end 141 of the pump body is inserted. The

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
25 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.
30
[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 enbodinent has a flexible seal 401 that is

attached to t housing in a manner that allows for, i on
after the‘ggﬁgﬁwg&%Paced on the bottle. In Fig. 15, thengéﬁniéﬁﬁgﬁi
inserted into the opening 11 in bottle 10. Seal 401 has a generally 10

cyl i ndri caassasatlgd wi1ge hensmamiatd firpl assembly ensrationdnet mpdule assemihige Different n t he

vi ew of Fi t hi | an [ Wale? fl SUr 45 0

opent ng | SeaPT sty tuRt e ol S @RhbILE R AREy heB pRl A Gl ol B8, |,
i nner di armgé Bsttie prhcé@EMonaht Belgle, Whdn the ?uﬁﬁgs Thbed iato thetbeun sur face of
cylinder 103g abuts | edge 421. 15 [00461 The Eou5|ng cap 121 g includes an

annul ar body 403 contai ning a channel 409 therein. The punp stem 106

ext ends ugh the central,  opening 404 jn bo 403. The outer of body
403 X er mmes i nVArPuFaqdmeRie %Y%W%?“éﬁ*@?ﬁ‘?%bh%@rv@%wrﬁ@f &eﬁﬁgﬁat r adi al
outer en i i i : I avi ng
an § nar diS) oG B T iR R i B 0 iou PR ™ e o e
bet ween baogitit40Bednden?ion pdrich Brntéided to bedimitedcbld iy telaapegeidd olaires. end 141
of the punp body is inserted. The bead 406 snaps around the outer end 141
retai ning the housing cap in place. 100471 The cylinder 103 is formed with
retention undercuts 415, resulting in sections of increased 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 provides 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]
Thi s enbodi nent has a nunber of advantages including the ability for
nodul ar design and inproved retention of the housing to the housing cap.
In this enbodinment the seal is nade in a softer material, preferably of

| ow density pol yethylene. The seal 401 is 10

11 \



WO 2004/ 020295 PCT/ US2003/ 026861 assenbled to the housing in a final
assenbly operation (not nodule assenbly). Different sizes of seals could,
be used to accommobdate different neck dianmeters. The seal stops on the
bottl e placenment on the bottle, when the punp is placed into the neck. 5

[ 0049] Various enbodi nents have been di scl osed as have variations of the
different enbodinents. These and other nodifications can be made w t hout
departing fromthe spirit of the invention which is intended to be limted
solely by the appended clains. 11 What is clained is: 1. A housing cap for
securing a ?Eﬁéﬁgﬁ Bunp to a reservoir having an opening conprising: an
annul ar body having an upper end and a | ower end, the upper end having an
out war dl y kxt enthagping ¢p fanscewringra dispenaerdup to Becservpirdwsingpglopeniegigages an
i nner surf@@@ngﬂlthe opening of the reservoir, the |lower end having a
protrusion r eﬁgaging the punp at a first location; the annul ar body
defini ng at | eastanouler melydlavihgreneppagnidgnd hbweuepd,at a second | ocation. 2.

The housi cap of,claiml1, wherein the lip is defjned .a helical area
rot o ngte BBt S Bl toreatis, o gl R BT SR P s wnor o
the heli Caéng@%e@&nﬂfr@i§d1*ﬂ;icé\@fﬂl@:@ﬁértiﬂ@oﬁtﬁeb@s%oirPOdy defines a flange. 4. The
housing cap of claim1l, wherein the outwardly extending Iiﬁﬁfurther defi nes

an annul ar | arffelovst endhaving apralugenfos engagiigthapuinp et afit aeiay ange
encl oses at | eagd o AuRPbbdPaiRingd N feast GREYR fhr eng,la%ig\g mﬁfﬁa&%&&gr

securing gydisgpenser punp to a reservoir conpri nul ar body
havi ng an upper end and a | ower end,

2. The housing cap of claim 1, wherein the lip is defined by a helical area protruding

from the annular body.

3. The housing cap of claim 2, 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
IeServoir.
6. A housing cap for securing a dispenser pump to a reservoir comprising:

an annular body having an upper end and a lower end,

the upper end having an outwardly extending lip, an outer surface of the lip
sealingly engage to a portion of the reservoir, the outwardly extending lip having an
annular extension shaped to mate with the reservoir and having an outwardly extending
member;

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

-12 -



t he upper end having an outwardly extending lip, an outer surface of the
lip sealingly engage to a portion of the reservoir, the outwardly
extending lip having an annular extension shaped to mate with the
reservoir and having an outwardly extending nenber; the |ower end having a
protrusion for engaging the punp at a first location; -12 the annul ar body
defining an annul ar notch for engaging the punp at a second |ocation and a
recess spanning along an inner surface of the body between the upper and

| ower ends. 7. The housing cap of claim®6, wherein the outwardly extending
menber is shapebe apylafednddinngyy annylar petck fa cagaging e RIMp Ghpsecgnd The

housing c achaﬁ’i‘ém%@E R8s g n ig% Elgﬁégﬁ%ﬁﬂE%Fﬂéé/ of8KE @&ﬂj Bw%é%l.rm@ﬁpﬂé aghaped

to be enclosed by a portro I spensi ng punp. 9. i spenser assenbly
conpri si ngower ends.er voi r havi ng an opening for fluid comunication, the
reservoir opening formed to receive a housing cap and a di spensing punp;

t he housing cap having an outer surface in contact with the reservoir

openi ng armd aITHehoasing tif EfetaiingG, amgRFEtht batwardp cxlchding teatbesiyshgea
defining a Iia for engqﬁjﬂg to the reservoir opening and a step for

engagi ng d°FBYPIEGPEEN PnpdispesigPUMiner surface having a plurality of
steps to engage the punp, the punp having a body and a di spenser portion,
the body being engaged by the plurality of steps. 10. The di spenser
assenbly of cl dimhousingedpedfislaime. piharea t%wut@far@yéﬁsn@ég meabgr ssharsd

er ebet et el 85 ALSRESSh: ARIATRL ol o 2, wherel 1 e purp body
12. The di spenser assenbly of claim9, further conprising a seal.
9. A dispenser assembly comprising:
a reservoir having an opening for fluid communication, the reservoir opening
formed to receive a housing cap and a dispensing pump;
the housing cap having an outer surface in contact with the reservoir opening and
an inner surface to engage the pump, the outer surface defining a lip for engaging to the
reservoir opening and a step for engaging a portion of the pump, the inner surface having
a plurality of steps to engage 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.  The dispenser assembly of claim 12, wherein the seal is disposed between the

housing cap and the reservoir opening.

-13-



13. The di spenser assenbly of claim 12, wherein the seal is disposed
between the housing cap and the reservoir opening. -13 14. The conbi nati on

of a dispenser nmounted on a bottle conprising: a. a bottle having: i. a
body; ii. a neck atop the body form ng an inlet passage termnating in an
opening; iii. thin walls being forned around the opening; and iv. a
relatively thick section spaced sone di stance bel ow the opening formng an
undercut; and b. a dispenser having: i. a housing having an open outer end;
and ii. a plug inserted and retained in and projecting fromthe outer open

end of said housing, c. said housing inserted in and engagi ng the inside of

the neck bgj ow TH&eco;riB'i}QaﬁbﬁHF a d%é@eﬂﬂ&r@é@&ﬁﬁétﬂgc&ﬁ%ﬁé} 1 of t h? pl ug
f the inside of the neck. 15. e conbi nati on

engagi ng outer portion o ‘
accordi ng to cléai m Bbositrcta¥ing: sai d plug further conprises a housing cap
with an upper tapergd cy%h%g,ical area engagi ng an outer portion of the
bottl e opening and a | ower part engagi ng the inside of the housing in the
area where the houding iascengapthedodhdorrisg sleinbdt phdsegatenkinatify. in The

conbi nation according to claim15 wherein | ower part engaging the inside of
t he housi MP°MA& a t hi ckened bead-1ike cross-section engaging a recess in
the inner surface ofi thenihotsk Bling fohmed ARUAGRHR dpRhingNar@ccor ding to claim
15 wherein said plug termnates in an annular flange with a flat inner

surface whi ch engagé$ a firelativaly figkseation spacadspmefdisagica belgwithpgpening
forming an undercut; and

b. a dispenser having:
1. a housing having an open outer end; and
ii. a plug inserted and retained in and projecting from the outer open

end of said housing,
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.

15. The combination according to claim 14 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.
16.  The combination according to claim 15 wherein lower part engaging the inside of
the housing has a thickened bead-like cross-section engaging a recess in the inner surface

of the housing.

17.  The combination according to claim 15 wherein said plug terminates in an annular

flange with a flat inner surface which engages a flat surface at the top of said opening.

18.  The combination according to claim 15 wherein said dispenser is a pump

comprising:
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18. The conbi nation according to claim 15 wherein said dispenser is a punp
conprising: -14 a. a punp body having an inner end and an open outer end,
and formng a cylinder; b. a piston disposed for reciprocal novenent in
the cylinder; <c¢. a spring biasing the piston toward open outer end; d. an
inlet valve at the inner end of said cylinder, e. a stemhaving a central
bore for dispensing a fluid fromsaid cylinder; f. an outlet valve
coupling the cylinder to the bore of the stem g. an actuator di sposed on

et ai ned | - and® pr o SREHNEPBIGHIEHE It 65 L9 AT OB cai! BIFBE0y . oai d
plug restraiiphdg outward novement of the piston. - 15

b. a piston disposed for reciprocal movement in the cylinder;

c. a spring biasing the piston toward open outer end;

d. an inlet valve at the inner end of said cylinder,

a stem having a central bore for dispensing a fluid from said cylinder;

f. an outlet valve coupling the cylinder to the bore of the stem;

g. an actuator disposed on said stem an in fluid communication therewith;
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.
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