S4757E50P "Dl SPENSERS FOR LI QUI D PRODUCTS" This invention
relates to dispensers for liquid products, of the kind which have a trigger
oper abl e t o woiog/e4938 pi St on al ong a punp chanber agai nst the agCrEPISHH43EH
spring, and so to force liquid product -under pressure fromthe punp chanber
and through a dispensing orifice in a noAzte. Such dispensers are
frequently referred to as "trigger punp di spensers”, an appellation which
is hereinafter used for brevity. It will be understood that the di spenser
has one-way val ves associated with its. inlet and outlet flow paths, for
control ling product flow fromMDDSPENSERS: BORILIGURINEFRODUCTSM known

desi deratum of trigger punp dispensers 1s that the shoul d be made whol |y of
thernoplastics resin nmaterials for easy recyclabilitv after use. This

i nvention i s concern@thitso imventdeons sl atas ityeligpensalsposcrigwidh is
casy 10 assemblgodifelisabldr ivhe!$ndWhitds ™ | e e GlefiBic +dO NI s
end the invention provides a trigger punp dispenser having several_ aspects
whi ch may be ué&dviend PIRFAN P1ADY @ RUR RRaRRer againgedihe RF5L0% rom a

first of its agFeet spriad,N\e@id sy 4 BorEes Biduid IS od e @Iridsaer%ﬁéssure

characterised in th the spri.ng.for t t.ri r is,generall L-shaped, in
si'de el ovati on EXREVIERE GO CHARRRWAR SHE ST SAEBRR LA PF DSt
t hey each ext ead ngerzdeal | Budlr Whrstienssr & heer @ uimegliespels arefetmwed ov@rasar m

bei ng attachedast.qQ; mﬁﬂﬁ“ rdgﬁg% J O ﬂﬁpQﬂ{y nd. t he upper
arm being flexi %?é%%&d esrl ?igins : car#tglelfe\\,/ge&r %3’%12%{ e | om’écr@afrism at the

el bow, and novasireisadiesd uaed thor ety wi tH tiel k rhgyginderstoodrimta
second of its apRCEAiSpeMBdrMHIY iR iviSves associatedwill DiSSiATet

manual | y operabl e trigger Ru di spenser for use and incoyporaijon on a
Cont ai ner for PRGUIRHLE TR RaRIRY, SRImSISTRL S IR FRAGHRT oriow £rom
conponent ret aiandngdatye @y ichianpexr .cylinder having an axis;

A known desideratum of trigger pump dispensers is

that they should be made wholly of thermoplastics resin
materials for easy recyclability after use. This
invention is concerned to provide such a trigger pump
dispenser which is easy to assemble, reliable in use, and
has a small number of parts. To this end the invention
providés a trigger pump dispenser having several aspects
which may be used individually or in combination.
Accordingly, from a first of its aspects the
invention provides a trigger pump dispenser, characterised
“in that the spring for the trigger is'generally L-shaped
in cross-section, having upper and lower arms joined at an
elbow from which they each extend generally forwardly of
the pump dispenser body below the pump chamber, and the
upper arm being flexible and resilient, cantilevered from
the 1oﬁer arm at the élbow, and movably engaged at its
free end with the trigger,
' From a second of its aspects the invention provides
a trigger pump dispenser which has a unitary valve member
having inner and outer portions arranged one within the
other with apertures formed through the valve member
between them, the.inné;_portion providing the one-way
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a piston in the cylinder defining therewith a variable volunme punp chanber
adapted to assune a retracted position at which the chanber assunes a first
positi on WP 9/A4938 vol une and an inserted position at whi chPOTEPeSiedsisr
assunmes a second position of |esser vol uneg; a trigger carried by said
body and coupled with the piston-and adapted to be digitally noved froma
starting position at which the piston is in the retracted position and a
depressed position at which the pister2-s in the inserted position and
noved back to the starting position; - a spring neans coupled with the
body and trigger for biasing the trigger towards its retracted position;

an inl et povalasdfegt tde ﬁé&letd(,ffli%d’aﬁ;h e Fhe wferaRgitdPro be in
communi cat i g oiili nghe U AR ialve fordtHdRit 1 & Afapitas, to close
the inlet port when Ll%é!d t?ﬁgﬁédls ensed is in the punp chamber -and_t he
piston i s NEPBISFESTISAS N8 HRRteF S ARATHREES (R fo@aR PoSaTtbPhs t he
punp chanbethdednhdeteanid) codllete £lidve pathat. val ve being adapted to open the
inlet port when the. liquid t ' nsedq i.s.. i nf,o the p_chamber

t hrough the inlet ti‘g‘(e)"'rste %ss%teﬁgc%ﬁar?% éﬁgﬁe%éfgﬁ%&%nfcEehaes.elglﬁgn??rhe pi ston
i s nmoved fremet iociorperadeddd mrafanrahdriggen tmunpoiapensers in an
outlet val vg adaRhate! ¥ i¥MRHE R Wi MR 1N W B dWdHE beq

decreases in volunme as the liquid - .~ . therein is.di spensed t%rough
the outlet P¥rWain@®Lfa¥FMed o Wit FafifReafe tRIMDE RERRIIPANChses in
vol une; dre@dinage dafin e @rawiadgandy for cooperating in directing the

liquid to be dispensed oyt fromd.he outl or{ and eventually. into a
sel ected di scharg 18&3‘( ée‘?!‘rﬂw" a ftl.afsﬁ:ozpﬁe? _et%etro'tﬂﬂfrf YT r%’ﬁﬁ?{bsﬁﬁe |
liquid to basdisseanded dendmalhesqeasisage neans into the sel ected discharge
pat t er n; TeaR gLy iSO bl Whed B N HNA NG JBudE A

t er eaquace

headspace; and vent means tor conmunicating the contai .

with the anbient, FigghadPadné i3Ro@his aHarq9tk YRYHPhddns SR sh&tal |y
L- shaped i ntgied€ i@lsev @iispendtay,] Nth Plarmviandwratkhd addidodye1nnd
anot her arm.f | Z{ﬁl bl v ot 'ell'o%vntanadq%rco%tnta{t;o%veert%de -fsr Orni1r} he first armand
havi ng a fre&8°%HE9 : . ° Spring: _

Fig.4 is an enlarged plan view of the valve member

of the first dispenser as seen from above; |

Fig.5 shows the valve member in section taken along
the line V-V of Pig.4; '

' Figs.6A and 6B are scrap views respectively showing
operation of the valve member during the product
dispensing and pump chamber recharging phases of operation
of the first dispenser; - ' ' | '

Fig.7 is an enlarged view showing detail of the
attachment of the spring of the first dispenser to its
trigger; ' |

Fig.8 is a view corresponding to Fig.l of a second

preiérred trigger pump dispenser in accordance with the
invention; ' _

Fig.9 similarly shows a third preferred trigger pump
dispensef; .

Fig.10 is an exploded view illustrating the
attachment together of the trigger and piston of the third

dispenser;
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pivotally coupled with the trigger. Froma third of its aspects the

i nvention provides . an all plastic manually operable trigger punp di spenser
fer use and wwegaessti on on a container for liquid to be di sppafRsosoa3as
conprising in conbination: “: a conponent retaining body conprising a

cyl i nder; a piston in the cylinder defining therewith a‘variable

vol ume punp chanber adapted to assune a retracted position at which the
chanber assunes a first position of Iargg3lplune and an inserted position
at which the chanber assunes a second position of |esser volunme, the piston
having a distal end and a proxi mal end; a trigger carried by said body
and coupled with the pigton andwadapeepib@one o Eneltni PR JdriBr? as
starting position at,mhlcg gggggéiton is. i,nthe retracted position

REPLACEMENT SHEE$eR in en 20 ¢FrEL8gd Podits arRes LRanth fa%eipi st on
is in the inserted porigld2 shdwsDthe body aad ROriny tdfNEheOTHird); a
spri ng neans coagled gﬁth %ge b%%%mﬁad t%h%gg for biasing the trigger
towards its retA2Pel ﬁSSV Fons - &ﬁ i Frt and outl et port defined
by the body and adapt Bilgt d2Be isnanceminrigedt iviewitialk enhd npwee tdivanimer the
an inlet valve t o_C eq;rl g6 p 0L s b | SAGHR

is in the punp %ﬁggbg?Iénd ?Eggp%gtg%afgzﬁogégwgggﬂfﬁﬁéﬁ?gF%%gt§5Q5b3|t?ﬁﬂ
to the insertedofobhei BRiggerhEopkhe &RNer decreases in vol ume, the inlet

val ve being adapted tpigpgnpt he afl e@nlBPgledReRw I lthelird nigedo@aditspansed
s drawn into the pggp chamber % rough the inlet port t he punp:ch%?g%%h
vol ume i ncreases§?t rt RBOBEBEHIES SRAPEF AT ERE 1ofs &Pt o5ds s R e
retracted positspning in &heobbldgt; val ve adapted to open the outlet port

when the punp chanber ckega I I ' he.l i qui d &t herein .i
di spensed thr ough t hnggf F’gt §gc%)’r_ :X’X‘% gggb’fléght %héjlogge%\fhgﬁiet ﬁgllp’)%rrp
chanber increas@ispangeruwhen assemplgdl &oggthersf anide inl et val ve and

outlet valve being pogiggns3afl aaguiizeahye’ ani@ rdRebes RV idEd viRans nld@ia
connecting the val ve nber t he baqdy; passage neans defined by the
body Tor cooper BAFES PE BiBedsrngPONARS: Hhed SPBPSE AbagRBEd e SRAGH
out | et with the body. -
| In the drawings of the three preferred pump
dispensers, like reference numerals are generally used to
indicate like or equivalent parts.

A trigger pump dispenser for liquid products is
shown generally in central cross-section in Fig.l. It is
assembled from nine parts each one of which is moulded '
from a suitable thermoplastics resin material. The
dispenser as a whole is therefore made entirely from
plastics, with the accompanying advantages for recycling.
The parts of the dispenser and the reference numbers which

are given to them are as follows:-

Screw-on Closure = 12 Piston - 16
Body . =13 = Trigger - 17
Diptube - 14 Spring - 18
Valve member - 15 Nozzle - 19

Shroud - 20

The arrangement of the parts 12 to 20, and the manner in‘
which they are attached to one another will become
apparent from the following description,



port and eventually into a sel ected discharge pattern; a nozzle on the
body for directing the liquid to be dispensed fromthe passage neans into
the sel eY@86/MHI3& har ge pattern; means for coupllng t hECHEBYS/R4343 he
cont ai ner having a headspace; and -1D
vent means for conmunicating the container headspace wi th the anbient;
characterised in that the trigger has a pivotal extension attached thereto
by a living hinge and coupled with tkd=-piston, and the spring neans is
general ly L-shaped in side elevation, having one arm.anchored to the body
and another armflexible, resilient and cantilevered fromthe first arm and
having a free endTRRVEEERHyOROGHPENTRI LR dBemaulgesr from  EP. A 0529254

de;C{lh bes & blyggep peRB. di s]ge{uaas BﬁVllﬁﬁe%ngqt ls&:&eszfrtlh&eafdorzzt he tL i gger
an epIS n (0} WO _S S e . arcuate rin ar e
ies EYaWEé?‘H L boADAokBR: QLrRECSsT A e YRR BB di v of

joined at o
t he di spensattabhgé tbetperrpeng of| angdastied b@ts:é.eummnmﬁg far ont end

R T b L

extend for TR mhere
they are |oabe|g0§hgag@ay|heacpe&sgglpoa&edand ﬂﬁetbgckﬁﬂTQInwﬂrshgyﬂ
I n EP- A- 0529254 tRgibelagger is attached to the piston by engagement of a

central rod of the piston in a ootheg Berture of the trigger. ,The
engagement is retAFni8ShyoPeEPf £HPNELCSPEEN 2t BB SafelBFge WRSH NS 28 into
t he exterlosubfotheedody a fruEto&baLEamrEhe&ipaetfuhagenwenmmd@hprOV|des a

Lrigger PUTpgLERENSET s UeeRaaAa HUTACRANNSY 0l 2 LAY, val ve rerbeg

associ at ed eW 't € va VINg ortions
arranged oneouﬂrﬂSntbhelotBGuom ol &perc&pssrﬁorned t hrough t he val ve

menber betueen theft bBay 'mae&sp%huaaace%ﬁr gfo%ggrwgvie%eseat 10 Hasovi de a
one-way valve for the | ow pat h mber, the outer
portlon coopefalify ﬁppﬁ ALke mouth whlch 1s externally formed with a

peripheral enlargement 28. A frustocon1ca1 upper surface
30 of the enlargement is engaged by the free edge 25 of
the flange 24 to hold the body captive in the closure when
the closure is fitted to a bottle. .For the initial
assembly of the closure on the body the flange 24 has
sufficient flexibility to allow'it to snap over the
enlargement 28 so that it can'adopt the position shown in
Fig.l. | '

The body 13 extends below the enlargement 28 as a
hollow splgot 31 whlch is capable of making sealing
engagement with the bore of the bottle neck. Above the
enlargement the body is reduced ln diameter at a
constricted region or neck 32 generally of rectangular
cross-section. At the back of the dispenser, that is to
say, on the right hand side of Fig.l, the body is formed
with a vertical tube 34 into the'bottom end of which the
top end of the diptube 14 is push- fitted. In use of the
dispenser the bottom end of the diptube is located in the
liquid product at the bottom of the bottle in known
manner. The diptube is a polypropylene extrusion.

As is clearly shown in Figs. 6A and 6B, above



i
seat to provide a one-way valve for the outlet flow path fromthe punp
chanber, and the apertures formng a part of each of the inlet and outl et

fLow paths, wod6Aag4dasri sed in that the valve nenber further ingcidoSsvgz4s
formation by which it is attached i movably to the di spenser body, the
formati on bei ng di sposed operatively between the outer portion on its
outside and the inner portion and the apertures on its inside, and the
outer and inner portions being individualdy novable relative to the
formati on. EP- A- 0274620 describes a trigger punp dispenser in which
separate portions of a unitary valving el ement provide the novabl e val ve

menbers for, resReciopvend dihemiitdigiturd Vies ik ifuRd 38l dneinidires
di spenser. kbmev%

r, hn performng its .outlet val\ving operation the valving
menber is . subj &Gt &h%ieﬁtr%\P&%ﬁgea qr raes‘fyslt’é%c’e“ﬁr]o\ﬁ‘ﬁ%”lﬁ/_ the same
spring which bichasbert 38.t r iMider dhanbex ricf rintmesll odsihimora pump dYlkeinder
I nvention further Ja qQu.d | 3y ! tq4 | spenser for
use and i ncor pg?atal%o(rt}\t’.‘(‘;"n%213‘1370mlq_ér%‘ler]ﬁE g’?ﬁlﬁg{uel%d c{dgﬂ-ggarr(ﬁi per?gied, conpri si ng
i n conbi nati onforwardd yc @ dhendispensan@thany answ ief Mh s cyThadealive
a piston in thaembernds jdehiddated b aid Nudp \é@d al¥ &ne gy e chamber
adapted to assu ~retracted positiaqn at i'ch the. chanber assunes a first
position of | aFgg“\%Glrurr@"%Yd %Wﬁ?s‘e HREIIH 2RPARR Y the aRaRe of
assunes a secoadtjing wisor and-amdare \Hllowing produdy ifiger faednt itttk yh it d
body and coupl ] e RIS ed t e digitally mved froma
starting posi t?:gr?\g'g%;@m}%%cﬁ%éo%p?p&]%ﬁ%edﬁ h@&etrpa‘gtlend 551701 and a
depressed posi Bigecsioni;chtt 18899 kS ias i affee-way valve for
- 1F- inserteddggﬁghgq@gqnd moved back to the starting position; a

i th

spring means coupled w t'h surfaces of the body and trigger for biasing the
trigger towards its re€r FQr&@rd (lower) end of the pumping chamber 38 is

open, and the piston 16 is push-fitted and capable of
reciprocating within it whilst making a fluid-tight seal
with the bore of the pump cylinder 40.

The trigger 17 (Fig.2), by which the pistoh may be
reciprocated, is moulded from polypropylene. It has a
front plate 42 which is suitably contoured for the fingers
of a user of the dispenser 10, and side plates 44
extending backwardly (i.e. to the right in Fig.l) from
the front plate.

Three generally parallel webs are formed within the
trigger 17; they extend backwardly from the front plate
42 and are integrélly attached to the side plates 44 along
their side edges. Two of these webs, denoted 46 and 48,
provide the trigger with a backwardly open socket in which
the front end of the spring 18 can be snap-engaged. The
third web, denoted 50, is integrally connected via a film
or "living" hinge 52 to an extension 54 which is

'snap-engaged into the piston 16 so as to lie along the
central axis of the latter.

The trigger 17 is pivotally mounted at its top end
by circular. bosses 56 of which one projects outwardly from

~ each side plate 44. The bosses are snap-engaged into



posi tion; an inlet port and outlet port defined by the body and
adapted to be in comunication with the punp chanber; an inlet valve
portion agepkeshsso close the inlet port when liquid to be $cgRPssREsd S I N

t he .punp chanber and the piston is noved fromthe retracted position to the
i nserted position as the punp chanber decreases in volune, the inlet valve
be.ing adapted to open the inlet port when the liquid to be dispensed is
drawn into the punp chanber through tlgg inlet port as the punp chanber

vol ume increases when the piston is noved fromthe inserted position to the
retracted position; an outlet valve portion adapted to open the outl et
port when tbespuasmobamzes@w %S%ﬁnﬂadlfﬂyurf%sﬁs.l.ﬁd?ﬂ: |did prdwesLigy i s

di spensed thro out et rt _and adapt C when the

chanber incP& gg? }DHSVOI ur?l?aco% PLRES 6*"t‘h“%t Ej\?:iﬁ;se azrfd o%tqrbtt%l%%ort i ons

folrm ng %r pletes gnider yhealbc@smbextmehhmg:mds‘gﬂ odrarectheng t he

val ve nmenbe e;ho thAFS ne y surfaces of the
ErEggEE‘ i gléénlgec]:‘ftll ng th gﬁ:l gw gtﬁggdb

body for cooperating in e.di spensed out fromthe
outiet port and e¥Bft aarﬁygﬁﬁ@@ta#emﬁ &d srioncHer gndodthserengagement nozzl e

on the bodywfieh dhéeghm@gcthnlde&uhm o D idnS RS &G iigquP i diasispe neans
.into the seg cted har -1 G

at
neans for pPEfg°t p %H@ St aiThE PSRy Ls W&Hﬂ%@ceﬁr%d
vent neans ﬁmghcdmmltgapbllgetﬂhql@wet,alam@ ilee aaeaed 1w tdy Tiaimirda lent
h t t Qat f _nl | dth
char a6t o 59 gl B LS 30RRS o5 IO 8 I Y el g e
t ubul ar ski ﬂ-ﬁ%xgéﬁdaﬁg igsr ﬁpld@r élqry Sferadngh@mmemtt v tdartdheadipumet | on ag

the dore, aegatlﬁaesi fomedsmrtthasb%%%ﬁréw% tahere%qrﬁ,entéﬂ%‘adﬁ?: rfx% di ng
the inlet va ortion for the inlet port and the skirt praoviding t

outl et val vé BBF‘ PBn CLBLETRfe COFE étssp(?rYt a gepandd LipSsharedidapt ed to
communi cat eiaegumetiiakey seicttli dnha signl etrthandoeuidnd gordhe core is

closed by a plane and circular crown 160 from the
periphery of which the intermediate section extends. A

" tongue 162 is attached by a living hinge 164 to the open,
lower end of the core, and extends in a reentrant manner
into the core interior.

The tongue 162 is moulded lntegrally w1th the plston

18 in the extended position indicated at 162A in Fig.6A by
broken lines, and is folded to its reentrant position '
opposite a longitudinal spline 166 -before the trigger
extension 54 is inserted into the piston core 156. As the
trigger extension is being inserted into the piston core
between the reentrant tongue and the spline, the tongue
rides over and then engages behind a rib 168 which is
formed across the underside of the trigger extension,
thereby attaching the piston firmly to the trigger 16. 1In
order to minimise looseness of the attachment made in this

- way, the trigger extension is extended right to the back
face of the piston crown 160 where its free end is formed
as an enlargement 170 which fits closely between the
spline 166 and the opposed wall of the piston core. The
trigger extension therefore extends for substantially the



-2- These aspects and novel features of the invention are

I ncorporated in preferred trigger punp dispensers in accordance with the

i nventi on wWhygleMidsk now be described, by way of example, w tPOTEPes@3a® t O
the acconpanying drawings. In the draw ngs: - Fig.l shows a first
preferred trigger punp dispenser. as seen in central section; Fig.2 is
an expl oded view of the first dispenser; Fi gs. 3A and 3B are enl arged
views of the spring of the first dispenser, in plan view as seen
respectively | ooking from bel ow and from‘bove the spring; Fig.4 is.
an enlarged plan view of the valve nmenber of the first dispenser as seen

[omShovel  ynpi® LA AIGY N IS LbAFlLondaken Aprg. he
showi ng operation of Thiee spding ey variousshestpowniuion Eigpenkivg 3nd
o 7 1e an enfar acd viiay ahou g o AL b Lol ol et PR L0 g of
the first di spSiser elg@viatdan jifygenerally gphnnad o Wi tdly £o7 reRPRNRR t 0
Fig.l of a secqesrelf @inRitd lHBELT6NUNED EiHpire] dt) Af AHSPNCSE Vbbut he
I nventi on; oFig.9 simlarly shows a third ferred trigger punp
di spenser; 60 Fitg’. 7S ?%ﬂi’b%%pl%dﬁ’%i ‘?‘Tlﬁgt %‘E“Y?@ntﬂbggﬂ_a@ﬁ%nt
t oget her of thepperggem dred forteh wifth e dentlk dwpensss ;as to be WO
96/ 14938 downwardly concave, and it is toF%gn&%§§¥§¥lé§3as having a
high degree of flexibility and resilience to bending in
the vertical plane. ' '

As shown in Figs. 3A'and 3B, each arm.sa,'69 is
bifurcated. It has two opposed parts which are mirror
images of one another in relation to the centreline of the
spring. The two parts.68A of the upper arm 68 converge
towards their free ends where they are joinéd together by
a yoke 72. The parts 692 of the lower arm 69 are , |

rectilinear and parallel, and their free ends are joined
together by a yoke 74.

Bosses 76 are formed in aiignment_on either side of
the yoke 72 of the upper arm 68. In the assembled
dispenéer they are snap-engaged into recesses 78
Figs.2'and 7 which are formed on the side plates 44 of the
trigger 17 between the webs 46, 48, so as to attach the
trigger and the spring together for relative movement.

The lower arm 69 of the spring 18 is attached
immovably to the body so as to support the upper arm 68 in.
cantilever manner. The lower arm rests on, and is
supported by, a plane ledge 80 (Fig.2) of the body, which
has the same angle of inclination as, but is spaced from,
the pump cylinder 40 above it. The lpwer arm is located
in that position by engagement of its yoke-74 underneath a
flange 82 which is formed along the front face of the body
‘neck 32. A pair of tongues 84 projecting from the parts
69A of the lower arm at the elbow 70 engage within



- 3- Fig.ll shows the piston of the third di spenser as seen in

end el evation |looking on its open front face; Fig. 12 shoms t he
body and ¥®P6it9s€ the third di spenser when assenbl ed t ogpERRbesinazas
Fig.12A is an enlarged view taken in section on the l'i ne XIIA gﬁﬂ

Fig.12, show ng the pivotal attachnent of the trigger to the body;

Fig. 128 is an enlarged view of the ringed part of Fig.12, show ng the
snap- engagerment of the rear end of theg- spring in the body

Fig.13 shows the body and shroud of the third di spenser when assenbl ed

t oget her; and Fi gs. 13A and 13B are enlarged views of the ringed
parts of Fi qpkdtustes (mpt hehewmp- tmgegenpodyol3t Be a8regdresvihiint Bgebody.

In the d i t ' d di | i k ference
nureral s ar Gk, dnd (¥e (K B2 BLEE s PIPe ey ) 3BETREL Shavengates.

A trigger punp di Sfenkering 18 gis df prvedcte the bodhoka geﬁeraltheln
central CFOS:%J.%%@:‘ Ay idy Rk |cl$§u}b? 12 é‘féeg?izﬁgdf  Of3, Nk Of; RFLT Iagac_r:_hone

of which is froma suit her np i-ts TesT R Hater

di spenser ad Meer &g h'e?e?‘%ﬁtée%% %ﬁh@l#%‘l"}gftbﬁn ledgea80i 8o, agith the
acconpanyi n@mgmtta@ﬁs:drfg’uéscahﬂaﬂw yoke The @ﬂfﬁstl‘?élf hﬁegbéd?ﬁi‘\?@r and

the referenge g@%rn%zvgycg}ﬁ &Y. 9l e 18 PR 89 83 B%’El’ifaddles the = _ 13

Screw on C osur e
Trigger  body7neck 32, alidgttle upper arm 68 ldtraddfpsitige pump- 18

Val ve rrerrbe'?:ylmder D, suﬁ*?giéht(ﬁl?afééke beﬁﬂﬁt%F?Xﬁd%%db?Hﬁeﬁ%nner

Shr oud 20 The arrangenent e parts
whi ch they the PoERciKEd indemanth iR pants 6% ook themppentafmonot he

fol l owi ng daddiowpithen required\RAHMAIBE L the upper arm duri
PCT/ EP95/ 04343 4-p fﬁ% Screw- on

closure 12 PPSRBELE8q 9 S HFRAAIFA erkor tqﬁtrﬁﬁFgﬂﬁ?nt%#%al screw
thread 22 seprgaz)idoy afhitdte igactsl €8 of spenseipes @rmihed eigmy be

attached to gp‘grgggg, % e%trg:aq._%ﬂﬁ Helols I& ca{gr%gea% % qabe n%é q%éd Product,

for exanple | iquid’cleaner for wn
conventlonaPrmaﬁarl§n@hé#¥ﬁ(iWPQRk°%§uﬁﬁ1the parts 68a, 69A at the

elbow 70 are arranged generally transversely of the
spring. _ | : |
As shown clearly in Fig.2, at the back of the
pumping chamber 38 the body 13 is arranged to provide an
annular outlet passage 86 which is concentric with, and
outsxde,.the entry passage 36. This outlet passage
' communicates via a port 88 with a further passage %0 which
~is formed by the body along the dispenser barrel 92
(Fig.l). B
The passage 90 Supplies product under pressure to
the nozzle 19, which is snap-engaged by a bead 94 onto the
free end of the body. The nozzle, whlch is mouldod from
polypropylene, has a central core 96 which is an
interference fit in the body, and an offset dispensing
orifice 99. A swirl chamber (not shown) is associated
with the dispensing orifice_so as to give a desired spray
pattern. o |
: Thé arrangement of the valve member 15 and its
cooperation with the bédy 13 are apparent from Figs. 4 and

&



or descri bed. At its top end the closure 12 has a | arge opening 23
surrounded by a frustoconical flexible flange 24 which extends to its

free edge 25vdeenyeasdl y and inwardly  towards the interior ofpcyiiboshagsr €.
The body 13 is noul ded from pal ypropyl ene. It has a hollow tube-Ilike

mouth which is externally fornmed with a  peripheral enlargenent 28. A
frustoconi cal upper surface 30 of the enlargenent is engaged by the free
edge 25 of the flange 24 to hold the hqogdy captive in the closure when
the closure is fitted to a bottle. For the initial assenbly of the

cl osure on the body the flange 24 has sufficient flexibility to allow it

to snap over the yhiN HHIRMRHe /1SR idibdt LEEhSI0M A t FRoROPLd & ONe £ honE
in Fig.l. The%gxi 13 extends bel ow t he enlargenent 28 as. a

hol | ow spi got &B WRigh 8 F Ve dIETIRES el | FRET 2 ehRgenRPteRF $R9t he
bore of the botidwe tretheseAl@rawiss, ﬂr&asfagwenﬁe:ﬁﬂser bmlytndnsm@aiumdnla

di aneter at a ted r n_or_neck 32 ge r.ec gul ar
cross-section. %& %ﬁ%?ﬁé%ﬁ?(ﬁé¥%$ Q %ﬁxﬂﬂﬁﬁrlq%a. %% m%5§ £%§ the ri ght
hand si de of Flagrmamyhebyf)cﬂiynon;: fugrdead tha\ndészgmetimma'rAmEMiEX‘M i Bt ois he
bott om end of I} ‘#Q%H%E% f t se
of the dlspeﬁﬂ%r f%e bottom e d)aﬁ¢FE%H ﬂ%ﬁ ?%%t%f@ +& it
product at theq&hRL%ﬁ(ﬂkkqﬁahiﬁtWR9Qh1¢§Rﬁﬂﬂs #ﬁﬁ#ﬁﬂ th?m?%ﬁi@%%éYlg a

‘pol ypropyl ene @Hd Wais®ll. The jund¥Eidrs &ff 6EHd YoSLOWHL E1) ﬁugschﬁfcaﬂ@I 6B,
above WO 96/ 14 PCT/ EP95/ 04343

- 5- t he toﬁugﬁc?%’%g%é’ydlapt%aﬂ ROREiMel Bh communicates  with the
entry passage 36 for 'Imec)uasujrh]malhqmrq:n nignperferdes SdSntddl sdotheanbké i s

fored W thin Suip SUIDAN exdf A oo Sl hde ] 961 0echoupyet ¥

and forwardly spenser at” an a
is |ocated at tlH-@-t op teri# dfoitned Mﬁﬁ?@lltm@e giidesdinmetent of

becone appar entghd %lﬁ&&atﬂf Rur @i %@Sfpeﬁ@xélaéﬁs al 1 OWRGe ! SelaiCt
flow fromthe entr pass e to thb s |ng chanber%ét%g not in the

reverse direc® %ﬁpﬁﬂ I'm ARLERESHgL20
The forward (| m&:@ee&n(ﬂm‘m i ha'l'mlrarm aﬁfmrﬁare%llys S-sheped anga ¢ fweg pi st on

10 T pushf1tied A0 CPRANIS Oy chESIPEArAL A0 AN ol & UAA SBoPBILAY 2

fluid-tight seg
122 and 124 and a generally c1rcumferent1a11y extending

central portion 126. Because of their bent shape and
substantial flexibility, the arms present little
resistance to movement of the dome perpendicularly to the
plane of the base..

As is apparent from Figs. 6A and 6B, the collar
portion 114 provides the means by which the valve member
15 may be held captive in the body 13. For that purpose
it is received and held in an inwardly facing,
complementary groove (not referenced), which is formed in
the body. The dome 116 is then accommodated at the opén
front end of the entry passage 36, and likewise the skirt
112 is accommodated within the outlet passage 86. In the
relaxed condition of the valve member, that is to say,
when no-pressure of produét is exerted upon it, the dome
engages a seat 130 (Fig.6B) provided by the inner wall 132
of a double-walled tubular structure 134 by which the
entry passage 36 and the outlnt ‘passage 86 are separated



The trigger 17 (Fig.2), by which the piston may be reci procated, is

noul ded from pol ypropyl ene. It has a front plate 42 which is suitably
cont our ecwb®s/14988 fi ngers of a user of the dispenser 10, peifkpsé6li8aP! at es
44 ext endi ng backwardly (i.e.. to the right in Fig.l) fron1' t he front

pl at e. Thr ee generally paraIIeI webs are forned within the

trigger 17, they extend backwardly fromthe front plate 42 and are
integrally attached to the side plategg44 al ong their side edges. Two of
t hese webs, denoted 46 and 48,  provide the trigger with a backwardly open
socket in which the front end of the spring 18 can be snap-engaged. The

L hird web, fesmtefeSanothelrnt eghairiespondiagtlie]d wha &kfﬂritmencﬁigeé iavi ng"
inge 52 to

xtensi |ch p-.en I Iston 16 so
as to lie aFBﬁ&ﬁ?ﬁeseagehgg é?lgAéfwPhg % %F% dég(% lﬁhénrlgger 17 is
pivotal l'y na&heedahtsurﬁacep0§n&he bwtemrwam&'uxkséhtm&(ﬂubuﬁxm one :

t I ' - . d
br oj ect's ouppBGELYLLOM aseRgR1sideel! Betcd aBRRAMRSORRIP ap-engaged

- 6- r espRERIGBEREcOEsEResyalgenBembe Ly with dfs Sead Ji3d &F dB6 I the

body. Spaceda@aalecbfngokmdg 82sefd @galihetsipteduct Fiew @agle fdhe bosses
into the rec ﬁgs 58 _wh i s bein fltt nto posi tion.
n

The arrange ﬁfaPRE°BF§F5ﬁ fémﬁng%Fngeﬁ8§§§ e  he punp

cylinder 40dasgenséeh.the trigger extension 54 are best seen in Fig.6A

The piston is rmu.kﬂgdsf&gmi olai gl g‘gqﬁ leo}ﬁetp%%%r}%[p e! s general ly

cylindrical. an exterior tubu ar skirt reS|I|en Ilps
152, 154 atcliBPeddevesr tbeabrly andagerained il pesisdes bycyauitadle The

skirt is Caiﬁté?'nb]] BokRAaithbast siiehn@s theMhold diOlo®y GRHilgHated © 156 by.

a generally sha nt er dlate segtion 15 T p end of the core
closedl§§ gFaﬁe°§ﬁ5 E Pc&PRr A6 f@é %PGﬁlP%e % SPFESPIof  whi ch

the |nternedndtésseobtonredtendprokldetangmmfb&iab&eahbm@hg&ﬂp/ﬂbﬂ|V|ng

hi nge 164 t héh sgpegn cobgwgete%g ofi & Eh%?go ﬁ%%g ? tends in a reentrant

manner - ore In 2 i's noul ded
integrall y vmth tﬂbepagsenblwal rthtehélépeerss@d ipoganufactydiecdised at 162A

in Fig.6A byarrpegkst! UBgng 2Re ifd110wdag taesleinmsze%e&e&tl&esl-tl on
opposite a longitudinal spline 166 befor the t.ri gger, sfnix%p 54 is

inserted into t he?pi st SRec SR VESREmRE T fitedd into ¢
: 13 by inserting it along the pump cyllnder 40

and push-fitting it into its desired pos;tlon,

b) The piston 16 is push-fitted into the pump
cylinder 40 after the valve member 15;

c) The spring 18 is attached to the body 13 as
described above; _

d) With the valve member 15, piston 16 and spring.
'18 in position, the trigger 17 is snap-engaged
with the body 13, the spring and the piston as
described above; and,

at a suitable time, | _

e) The closure 12 is snap—f1tted to the body 13;

£) The nozzle 19 is snap-fitted to the body 13; and

g) The shroud is clipped onto the body 13.

.After these'assembly_operations have been completed {in an
appropriate sequence), the dispenser is ready for



trigger extension is being inserted into the piston core bet ween t he
reentrant tongue and the spline, the tongue ri des over and then engages
behi nd a ri bwid1esgh 1 s formed across the underside of theptl/EpSRa343
ext ensi on, t hereby attaching the piston firmy to the trigger 16. In
order to mnimse | ooseness of the attachnent made in this way, the
trigger extension is extended right to the back face of the piston crown
160 where its free end is forned as an_gQLargenent 170 which fits closely
bet ween t he spline 166 and the opposed wall of the piston core. The"

trigger extension therefore extends for substantially the WO

96/ 14938 attachment to a bottle by meansP6¥/ ER85cQ4242e 12. .
-7- whol e axi al th of tE Blsaon along th entral axis. The
spring 18 is varlouslé EhB%f Ph E 18pPegss! %93e5nFFary nenber

noul ded fron1popwbbedabachndgannststﬂe ateiahi of sprgagelallgoLcahsﬂaq
W th its upper éﬂ@gﬁﬁ%ﬁerraﬁ ?ﬁgﬁé aiﬂsﬁﬁg ??egk 858? 2he28 04 & Of

about . 60 to one Bow 7 et Ween em The upper armis
formed with a gehigebilrardsboagenerpte adeuaaaaamyspbﬂcacepraﬁaure iz to

be understood aghdaMifg @ham9é9h3§egr@ﬁlef pf:le@éh?le' agyteaelsm%ltta_ae%ﬁ%ohg
bending in the vertical pla shown .in Figs ch

arm 68, 69 is t%ﬁf%ﬁ%%f%ﬂesl}2ﬂa§n§m615550§98 BELEE WhEcRtEre mirror
I mages of one anoéh@éatnlBeLatpaadhetthﬁleﬁnﬁgehuaeaa& ihethespumpg. The

two parts 68A of t he upper. gr gnyerge rgs their f ee ends where
they are JOIned: ?ﬁef b§ g§e§8§8r72 r?ﬁg 8 F C8oX*8r Ve ge|8ﬁgﬁ €% m 69
are - rectilinekd, aathat apaesagandsy hportf Bée andsfarehpulpedsagEogéther
by a yoke 74. to the oBPESES g@ FEF ﬁ@ggsqshgpa"suggﬂg QHxE'hQ@Ey&h@e of

the yoke 72 of the upper arm 6 enser
snap- engaged i ntke rereaseRayl 68 pfgshe éﬁal?gmﬁﬁéﬁrﬂﬁer?é#%ﬁénéhYthé 3pde

pl ates 44 of thﬁ@war&rdﬂﬁéétianbﬁhaeﬁﬂstEénbﬁb§t96(1ﬂ8thé0d6&n%8rattaCh t he
trigger and the frln toge her for relatlve e.l owner

b gs of the SHETREESen P OTaPTERRER- A FRESERI Y o GRLAE-bAaFPLo IR 15
support the uppsrmedn 68 the uppantsheﬂaCenaﬁnEhe Ehetléﬂetoapneveats on,

and is supp éé&g&ﬁ*én@ WPLgnghgnggrgQ gglg 2) of the body, which has

the same angle © natron a paced from the punp cylinder
40 above it. The |ome@naﬁﬁbssqugaatéaleasenoﬁh&bepégnggan BY &hgageméng of

its yoke 74 undgsgepidn@ly forces the trigger back to the position shown,
by relaxation of its upper arm 68 to its unstressed
position. This movement of the trigger causes the piston
16 to be moved forward along the pump cylinder 40 in the
direction of arrow B (Fig.6B), so generating a partial
vacuum in the pump chamber 38. The dome 116 of the valve
member 15 is thereby moved towards the pump chamber on its
arms 118, so preaking the seal which had previously |
existed between the dome and its seat 130. Product is
accordingly drawn from the associated bottle to enter the
pump chamber via diptube 14, entry passage 36 and valve
mémber so as to recharge the pump chamber with product in
pre?aration for a further dispensing operation.

It will be understood that the valve member 15
provides one-way valves for both the product dispensing
and pump chamber recharging phases of operation of the
dispenser. During a dispensing phase of operation, the



flange 82 which is formed along the front face of the body neck 32. A

pair of tongues 84 projecting fromthe parts 69A of the lower armat the
el bow 70 "Eﬂgﬁb@:’% thin WD 96/ 14938 : PCT/EP95/04343

PCT/ EP95/ 04343 ' -8- apertures (not shown)
in the body 13 so as to restrain the back end of the lower armsimlarly
agai nst novenent. The spring 18 is fitted to the body 13 before the

trigger 17 or the closure 12 are fit#2d= To achieve this the | ower arm
i s pushed up and along the | edge 80 so as to engage the tongues 84 and
yoke 74 with their respective formations of the body. The |ower arm 69
straddl es tdeme bbelyisefereed bvdprhdugpppreasusresagainddl ésst seagunp

cylinder 40y 35uibigd eph Ebﬁﬁrénséa?eb99wﬂieﬁ'g%GdQEEWQS“ rebQﬁtQH”p
cyl i nder and t he Ja%arts Eger arm,t al low t ﬁe required

movenent of PR XpPeFNERe, BAr FRG. POt per at FékeHi sSemeWhrBpERSe PUMPFor t hat

pur pose, theéhambepaiditisnbeingheepnatgesnieh ?heﬁuaFertﬁéneﬁﬁrt8112 dih
t he and t he

[ t th ts_69A o ,
Sonetions of€EAwn 180 hERE:EL VaSuRRl h8a0RRs 1 ¢ SeataTng0, B0, 2RE: ol |y
transverselgesmlttmg sealipyevents preéushomnndlpassybly Rig)2fram t he back
of the gﬁ@h %'ﬁgm%hghgﬁggrlgrbﬁ gﬁéaggg ?oggrOV|de an annul ar

out | et passage 8 oncentric wth the entry passage
36. This outlet pieRbyRg Eerntihecheadspargeacfothegssapehasefubph&iepassage

90 whi ch lﬁsf@émp@lvéa biaeabndyeaizoam&helsl spemear taabﬁgh Qﬁe fing. ) .

Theé passage 9 gg %ﬁs uct under essg e to, the no ﬁ which is
snap- engage® ’y“% e 5 P8¢ ha® ??e gY it 58d§nt?ﬁet 8zz1e, whi dl
i s nmoul ded bmbﬂiep@typhepghénef haéxapeaatngletubke96 abechxgssan

ot o1 Shoncind i hot & accPo0a 890:R0 BLLRCH AhBRORRLIEcBEhbEEe 2D

swirl chanber™ 'S assocCl at I'SPENSI Ng. ori |ce so as
to give a dEElm%@ apd a§ur pagt segharging -TheeaFFaﬁgen%nanéfGﬁhe val ve

menber 15 and itspr&ROPREAELPBgWLAE BBE-PRPYib]d kewaPRabeNinhEedkBbas. 4
and that the dispenser is made wholly from thermoplastic resin
materials, with the resultant advantages for
recyclability; in particdlar, it has no metal, glaSS or
- thermosetting resin in any of its components. Moreover,
the'dispenser can be readily manufaetured using purely
mechanical assembly technidues, i.e. without any need for
e.g. heat-sealing or bonding..
A second preferred dispenser is shown in Fig.8 .in a
view correspondlng to Fig.l. The difference between the
second and first dispensers is largely dlmen51onal, ‘the
general arrangement and mode of operation being unchanged.
In particular, whereas in the first dispenser the lower
arm 69 of the spring 18 is located beneath the flange 82
which is provided specially for that pﬁrpose, in the '
.second dispenser it is directly located by the pump.
cylinder 40. |
A third preferred dispenser is shown in general
arrangement in Fig.9. As with the first and second
dispensers deseribed above, this third dispenser has a
plastics screw closure 12 by.which it may be attached to



VO 96/ 14938 PCT/ EP95/ 04343
-9- 5 which show t he val ve nenber al one, and from Fi gs. 6A and 6B

whi ch ShOMIHDS9éﬁ¥é§ nenber_in operati on. Referring_ now to &piéﬁgﬂ%.43

draw ngs, the v menber is noulded froma thernoplastic

material which is marketed in Germany by Hi nont under the designation
"ADFLEX". It is.- generally cup-shaped and circular, having a base 110 and
a tubular skirt 112 which extends around the perlphery of t he base. The
junction of the base with the skirt is =lamrounded by a collar portion
114. The base 110 has an inperforate central done 116  which
projects fromit in the same directi t irt | t oi ned

n e i s
integrally to tR& SRLP¥sthraades nee "cafﬁé‘ g?ﬂtrtt eoy“’ﬂfurs CHY"h) andt %1 exi bl e
arns 118 whi chcamprlsspadad aardiwid:ri lae buﬂyve.mrﬁi@"tm ast t ardInrennegiid tir s

120 bet ween h |l d,_ havi er.al |
radi ally extenéig J‘ﬁt ?’ q'r?d (g%{lgr 7(Elfor |§ﬂ1 a"'%i'zfoﬁé'elgz? zf%b& HEoda
general ly C|rcaﬂfuhenhuakbym@dmymﬁuq}ly<ﬁpnmeﬂ qforsvidabl®6. Because of
their bent ShaEﬁe@E@gla%%ﬁ%%@QS%ne pe%@ﬁl 1§3&n#'§%é”HP%éH Yndittle

resi stance to novene r pendi cul ar y to ane of the
base. AS sembi s tagethegmasngraldy A% Cﬁ#h?@xﬂqzﬁelaﬁk94|%m 114

FL owb dgs a ge gea@ts ﬁbfs@&%p@%@éﬁ' vquaermefrfedre%émyﬂdg%ételtdwaptl\ée in
e body r at, pur,pos S received a eld.in i nwar
facing,  conp éﬁ‘?r’f? P@‘ &B et(hﬁotthrlgfdgrﬁr?cp&ﬁ RM#] "r‘FE%FﬁP t he
body. The donesék&ndsdhh@@naeamnmndatmécnmdtuppanant ﬂnumutnyufuﬁldWMng
entry passage e [ gennq t jthin the
out | et passageaggéqg iﬁ ‘@1 re axecﬁ% LI‘?'Ici‘setlon ofé? al v?rrtgogbl\g that. is
to say, when no pré‘g-gurl@ éfs procrml aded i@ flfde itrigger doheand '

engages a seat p13Q@ ghFi@.,6Bh Wi%Y @%&Mﬂﬂ&i 'Mnd@fléntlef?or #tathing

doubl e-wal | ed bular structur 134 b i ch entr assage 36 nd t he
out | et passage ﬁﬁﬂ§§ . ﬁg‘@% the flrst twglélspensers éh

REPLACENMENT SHEEIgger has a contoured front platl/-42, and backwardly
extending, spaced side plates 44. At the top of the
trigger, the side plates carry aligned circular bosses 56
arranged for attaching the piston pivotally in the body
13.

Webs 46 and 48 bridge the distance between the side
plates 44 and with the side plates provide a socket for
loosely receiving and locating the top of the spring (not
shown) for pivotal movement, whilst a further web 50 is
attached by a living hinge 52 to an extension 54 which is
likewise capable of snap-engaged retentlon in the piston
16. For that purpose the extension has an enlarged head
170, and a reduced cross-section neck 172 behind the
‘head. :

The piston 16 has an exterior tubular skirt 150 with
resilient lips 152, 154 for sealing engagement with the
pump cylinder. A central core 156 of the piston lies
concentrically within the skirt and is attached to it by a
crown 160 forming the front face of the piston.

The central core 156 is hollow and formed with a
blind hole 176 along one side of which extends a pair of
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1. A trigger punp dispenser, characterised in that the spring (18), for
the trigger (17) is generally L-shaped i'n having upper and | ower armns (68,
59) j oi newaseé/mssse|l bow (70) from which they each extend gengegkpiobsaswar dl y
of the punp dispenser, the |ower arm being attached to the di spenser body
(13) bel ow the punp chanber (38), and the upper arm being flexible and
resilient, cantilevered fromthe |ower armat the el bow, and novably
engaged at its free end with the trigger,. 2. A dispenser according to
Claim 1, characterised in that the uppér arm (68) of the spring has two
parts (68A) arranged to straddl e the di spenser body (13) bel ow the punp

chanber. ? a&d'ﬁ?é?éétléﬁﬁoi%n%t gfeehtm} QEcgaﬁb@l%r characterised
in that the free end upper arm e spring (18)_ is pivotally

attached to FReSETPRGeEOL17)RaPaRtHR éﬁnﬂﬁ@deFG@&@ﬁoﬁ‘@N“@héh@r|gger

?GSA)A d} Spﬁnﬁ@lﬁaﬁﬁﬁl@@dpéglpheﬁhal fedgthhafacher haee isd hkattd bagaye parts
of t

ends by a leg Pex aﬁ%@égsgﬁdwfﬁggPagr'nﬁﬁéksééi hf %L% %I%%gkpgbkﬂzégf are

j oi ned at thpmsh+feEteddsnb9 theebohe pskéaf7ap. it willAgdi,sgerised by

accor ding totﬁéla% i‘é‘ﬁéci%' Se‘ilh%” EQ?(Ecttlignfs' ﬁ% 3(:?;%6 bebd tHen’ e

spring (18) I'n a sock e tr Vot al novement
in cooperate to hold the. estensmnepaprceﬁfet gngheot putggérlh &beg

predeterm nezlé@slat tenthaeemr;ger,GbutAtﬁ ﬁgpeea% eceeedunaeb;ee@ Jem 5,

wh in th h th | [
a|$5ﬁ23 bog |rsé%§ %8? Eé%deﬁFGBg : |ng ﬁg)W1i?ln gg&|£b§ﬁ§E$E§£20rélng

to any clalnabiowlﬁmnstnetﬁaet that the living hlnge 52 does not move
- strictly in a straight line parallel to the central axis
of the pump chamber when the trigger is operated.

The central core 156 of the piston 16 is extended
beyond its front face at a tab 180 which enables the
piston to be oriented angularly in the pump cylinder 40
for assembly. .

In addition to 1ts modified engagement with the
piston 16, the trigger 17 of the third pump dlspenser is
also modified to improve its retention in the'body.lB at
its top end. Fig. 12 shows the body when fitted with the
spring 18, but with the other comoonents of the dispenser
omitted for clarity. Fig. 123 is a view taken on the
inclined sectional line XIIA - XIIA of F1g 12A with the
trigger fitted, from whlch 1t will be seen that the bosses
56 of the trlgger engage the recesses 58 of the body at
bearing surfaces 182 which are’doanardly and outwardly
inclined at an angle of 15° to the pivotal axis XX of the
trigger. The recesses 58 are formed by resilient side
plates 60 having convergent inside faces 186 up which the
bosses 56 ride for snap-engagement when the piston is
being fitted in the body.

Fig.l1l2B is an enlargement of the rlnged area in
'Flg 12 and showing further detall of the sprlng 18 and its
engagement in the body 13. 1In Fig.l2B one of_the.tongues



characterised in that the second yoke (74) of the spring (18) is |ocated
adj acent the front end of the punp chanber (38) of the di spenser and
carries an ?l%c?ﬂgisng limt stop (192) for providing a limt jerpmépgRBt of
t he piston Inits punp chamber recharging direction. 8. A dispenser
according to any claimof clains 4 to 7, characterised in that the spring
(18) has formations (84) |ocated adjacent its el bow (70) and snap-engaged
in the body (13) for holding the parts (69A) of the | ower arm (69)i movabl e

on the body. 9. A dispenser accordingl$e any preceding claim
characterised in that the spring (18) -is noul ded from pol yacet al
REPLACEMENT SHEET -19- 10. A trigger punp

di spenser, whi%h dfasthe pspminhabdesh¢es) ahtl bsushaprengaged hbmbegh(as)
associated th ] i Jde e ENG~ i QN t Len
(116, 112) ar %%%%é%‘n"fvﬁﬁﬁﬁ% OB E o fn  EroBl malbEE PO bEMEne
through the v nerths BHEARRFL4gR80akonghighrthenspring ésoperadi ng

with a seat (150)cieats ovhile sn@peengygaménNe ¥REnt BRei 8peinkl 9w Bathgt 0 the

punp chanber, the outer portion (112). cooperating with a seat (136) to
provi de a one- r%F |E&!$§ﬁ ?W@Yoh?l 15?1 30PF3th from the punp chanmber, and
the apertures (120) X dfeature pfirthefspathgol8tdf théethiand pumpet fl ow

ths, ch teri ' t . (15) _f ]
Por i on (114 Tpeaas iifln 16 B¢ BrOBIRE| 14/ ke BLRQE ibCatEB3p8ers
(13), the forn’eﬁiﬂ)rﬁqqmﬂ%%imlqhs@b@é@cbﬁe\ia‘t’ilv%ly pbt leenyolie B4t ef

|0<ir2 E) ion (112) e i1&wtﬁrﬁeesmdpi@§mv_nerwoeazh OBe(\lﬁc@e:\ﬁgﬂgo%gQrgﬂ?” ures
(120) on 1 te W05 S0 KA NS0 o[ b rReLoPELthonec [ S22y J10) oD 09
according to (e nodifer chimbeimgipesithionhaf the pasvenskatifl36y pampt he
O e By " s £l TE SO AP TEIRG obdble L RECUMGEdp o g8 o0 0T
to the punp cirudstuck 3sgchaxreinig, sthekeubvhen bhae|ptstoetmpeegigagier the
projecting foryeddld inPfadEoPUIP the spring 18.
Fig.l3 shows the shroud 20 when fitted to the body

13. The shroud has two pairs of transversely spaced spike

formations 194, 196 extending in parallel relation and

inclined with the angle at which the shroud is presented

to the body for fitting. The spike formations are formed

with hooks 198, 200. When the shroud is fitted to the

body, the spike formations 194 ride along the underside of

first flanges 202 formed on the body, until their hooks

198 engage behind end edges 204 of the flanges under the

biassing action of cam faces 206. The spike formations

196 similarly ride along the top surfaces of second

flanges 208 until their hooks 200 move behiné end edges

210 of those flanges under the biassing action of

projections 212 of the body.

In a preferred method of assembling the third

dispenser the pump cylinder 40 is lubricated with a

lubricating oil, and the valve member 15 and,

subsequently, the piston 16 are push-fitted into it. The

spring 18 is snap-engaged onto the body 13, after which

the trigger 17 is assembled to the spring and to the body



chanber (38) to a free end which is in surrounding relation to the inner
fl ow path and provides the valve seat (130) for the inner portion (116) of

t he val vevopgri@ss ( 15) . _ ép,m,,h,, A

di spenser according to claim10 or clai m 11 characteri sedP| nt glﬂt%“'ishe

val ve nenber (15) is generally cup-shaped, havi ng a base (110) fornmed with
a done (116), a tubular skirt (112) extending peripherally fromthe base in
the sane direction as the done, the alg rtures (120) being forned in the
base around the done, and the formati (114) being disposed at the
junction of the base with the skirt, the dome providing the inner portion

116) of t h

(116) of (0% WS PUIR. (ARl id sl 180 FERY 01 Skt Ol phesioLh on
di spenser ftée lm@pamﬂlrmrp@%mm%sa%y ckor alrmptmnwaut@eto be

di spensed, tﬂ%éﬁ'éi&éﬂszmmtl% extensiSRNELNCMen €h&i Ni ng body (13)

conprising a cyllnde 4 |ston 6) the cylinder definjng
t herewi th §RRR gﬂ() ’dgﬁap ptthﬁ) &h‘g é’éﬁ k&‘a‘gfbtb%i *‘gb’:%%%ﬁ%g a¥+ERr act ed
position ata mmbﬂidatm@mﬁjerlmmmaimm sfo:potshélmﬂelmgeaual ume and

an i nser t eogil a0 Al Vﬁe‘&% e HEBELBEUES AogeensPosiiaon of

| esser vol UnE; n7) cartT e y and’ toupled with

t he pi stonda-mlmarit‘iedme) %ﬁ%l&@$%qum{rmapm%@¥¢melthoh at
which the pjdedn is in the retracted position and a depressed position at
which the piston is in the inserted position and noved back to the starting
posi tion; a spring nmeans (18) coupled with surfaces of the body and
trigger for biasi ng the trigger towards its retracted position;



-21- an inlet port (36) and outlet port (86) defined by the body and
adapted to be in comunication with the punp chanber; an inlet valve
portion (1ll6woskpabsyd to close the inlet port when liquid to becfirpiapisgd
is in the punp chanber and the piston is noved fromthe retracted position
to the inserted position as the punp chanber decreases in volune, the inlet
val ve being adapted to open the inlet port when the liquid to be di spensed
is drawn into the punp chanber through t4%e inlet port as the punp chanber
vol une i ncreases when the piston is noved fromthe inserted position to the

retracted position; an outlet valve portion (112) adapted to open the
outl et port mheqc£Q yunp chanber decreases in volune-as the liquid therein
i s dispensed thr outl et port and adapted to cl ose when the punp
chanmber increases increases vol une; the inlet valve and outlet valve

portions formng, part,of _a unitary valve menber (15 avi.ng _,nmean % 14) for

connecting the vhtve Hrehb299¢5 ?“%pb§a§?enser,pgé§5 & ﬁﬁéﬁgd(%§,§5 JEdg%‘lened

by surfaces of t&erimgly(i®y foppehaettnfiggerdi(l@st isggeherblayi d-shaped in

di spensed out fromthe oué ort.and eventualliPinto a seuggtengischarge
rd

let p
pattern; a THI3Fe5%96ORn BRAEIBEIYPPEF BRfelPMRY ARBS) | be
dispen?ed)f;on1tﬁ@i?aﬁsagﬁaﬂgagBOWnKmothﬂrsﬁlehiedhdheyhaagh Bgtéﬁﬁn; g
means (12 or coupling. t 0 0 -t hbe,_cont ai ner,,having_a a ace; an
Vot means (2) (OSRCHAELN ERFYREAReOEoHRS: HORPnB4AREneT e Lhe, EvEEPLR:
-23- ] chalr act erkb@ﬁdgi?%tﬁ@lﬁeahﬁodth"@eﬂﬁﬁehﬁe%gbhﬁ qfL3pl baubwsm?tl ggimpl
and the val ve nenber s gener y cup-shaped, , havi a. base
formed with a dof® é%)?3%)tuﬁﬁsafﬁngPngliﬁ Q?PBﬁdFngbQEFpﬁB ally from
the base in the pag®l léfiert cont BbetbfedofBomapret UbREr( 22f) atothededbollhe
base around the done, tqg done-grOV|drng the inlet vaLve.Eortlon §116) for
the inlet port (38Y BAPPLE eRyRFedrdbi dFAgirRe 8OF Witharhe S5ioP8R-(112)

f or

2. A dispenser according to Claim 1, characterised in
that the upper arm (68) of the spring has two parts (68A)
arranged to straddle the dispenser body (13) below the
pump chamber. '

3. A dispenser according té Claim 1 or Claim 2,
characterised in that the free end of the upper arm (68)
of the spring (18) is pivotally attached to the trigger

{17) at a predetermined location on the trigger.

4. A dispenser according to claim 2, characterised in
that the.two parts (68A) of the upper arm (68) of the
spring (18)'are.joined at their free ends by a.first yoke
(72) and the two parts (69A) of the lower arm (69) are
joined at their free ends by a second yoke (74).

5. A dispenser according to claim 4, characterised in
that the first yoke (72) of the spring (18) is located in
a socket of the trigger (17) for pivotal movement in

_—
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the outlet port (86), and the apertures adapted to comuni cate sequentially
with the inlet and outlet ports. 14. A dispenser in accordance with claim
13, char a%0@6/14938l i n that the cylinder (40) has an axi s an®CI/EPMSI®BB4DUL er
end and an inner end, the body (13) having concentric inner and outer
tubul ar structures concentric with the axis at the cylinder inner end, the
inlet port (36) extending through thel8mner structure (134) and the outl et
port (86) extending through the outer structure outside the inner

structure; the done (116) cooperating with the inner structure (132)
and bei ng adapted to nove axially for opening and closing the inlet port
(36), the skigdidthibd) 8 the oOREF@dt NGt VA thrddecé Anbhedt 1§64 HE8naNd being
adapted to nmove radially for opening and closing the outlet port (86).

15. A di spendd¥®h@®Taccordance with claim 14, characterised in that the
means (12) for connecting the valve nenber (15) to the body (13) includes a
circunferentially extending formation, and the outer. structure includes a

ci rcunf er ent i€al | y Ao HISRANTET i 3GRETAINT 69 rfgl 3FBove WheretBethengirat

formation. yoke (72) of the spring (18) is formad wifl®- 14Pephiiplastic
manual | y operable trigger pu di spenser for use_and incorporation on a
cont ai ner fo@hﬁgﬁﬁQjQQ§§ﬁ§d?@@éﬁ?&is%kﬁnﬁ¥¥ﬁ¥ﬁﬂimPYﬁm%mﬁation: a -
conponent retaining body (13) conprising a cylinder (40) having an axis;
a piston (16) in the cylinder defining therew th a variable volunme punp
chanber (38) ’adapfe@HSPRAFIAGLIA IR 11 P8 ¢t 2L vplaimend ERafber

assunes a fi cHiaRRtidrdidedlin a1 U aINFe oKl Ao kESET4 Plo POShE | §Br BhgWhi Ch
t he chanber assunmes a second position of |esser vol ung; a trigger (1

carried by sdild)bddy arptshAdRrGerh the Hrenbrerde hdehe Ul be '

digitally mowegmryedm @et ajf itk RESddd i Atagili S £ 1\es PASt Qs tandifnghe
retracted position and a depressed posjtjon at_ which the piston is in the
i nserted posilifgit HFEROVEE bddE t(RFARANGr3 | hirit to movement of the

'pistqn {16) in_its pump chamber recharging direction.

8. A dispenser according to aﬁy claim of.claims 4 to 7,
characterised in that the épring (18) has formations (84)
located adjacent its elbow (70) and snap-engaged in the
body {(13) for holding the parts (69A) cf the lower arm
(69) immovable on the body. .

9. A dispenser according to.any_preceding claim,
characterised in that the spring (18) is moulded from
polyacetal. '

10. A_trigger_pump.diSpenser,.which_has a ﬁnitary valve
member (15) having inner and outer portions'(116, 112)
arranged one within the other with apertures (120} formed .
through the vaive member between them} the inner portion
(116) providing the one-way valve for the inlet flow path
and the outer portion (112) proViding the one-way valve
for the outlet flow path, characterised in that the
N\\
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posi tion; a spring nmeans (18) coupled with the body and trigger for

biasing the trigger towards its retracted position; an inlet port (36)
and outl et Rpdbei48s defl ned by the body and adapted to be 'nPE‘Q‘iF&WMS%“O“
with the punp chanber; an inlet valve (116,130) adapted to close the

i nl et port mhen,lqu|d to be dispensed is in the punp chanber and the
piston is noved fromthe retracted position to the inserted position as the
punp chanber decreases in volune, the ialst val ve being adapted to open the
inlet port when the liquid to be dispensed is drawn into the punp chanber
through the inlet port as the punp chanber

- 24- vol une increases t.h i ston is nmoved f t,he rted position
to the retracted® (’J'gl \A{]ﬁr}o) lﬂleat%i/acf ea(% %3‘%} a’&é?%oa‘% open
the outl et portowha@ttmaqmmnmuﬂsanber decreases in volunme as the liquid
therein is dispensed through the outlet port and adapted to cl ose when the

punp chanber increases in vol une; passage neans (88,90) defined by the
body for cooperatli.nga muﬁpénsénuaddurdﬂnuntbtciéﬁmcﬁcuxnhﬁmhcnérisemnime

outl et port and_even |y ..nt.o _a sel ect i-schar.ge tern; nozzl e
(19) on the bodﬁ‘lagrttgﬁ Sgﬁlﬁd: HF HiYui @d][% bcép}fkg%e YF IR hel bk ske
means into the mlbaahed @rﬁi:bzxrmgfai tf.em its intesivr () fded toupigaget he
body to the container in heads and means (2) for -
comuni cat i ng t fe G 51 %Yga‘dt‘%dt‘ga ‘f#‘f%eseaﬁwrbl élﬂt{]é) characterised in
that the spring neans (18) is generally L- shaped I n.side el evation, having
one arm (69) anchoreq tq the body anot her dé 68) flexjbl
one, 1 (69) Anghored L e oo, (13, and enathet (el Lot e,
p: votal ly CﬁUpl Gz@lxa\M ttlhet Rea lfvid wht (f1|3167) 1sA &pmwrb rtw@camkamerwth
claim 16, characterjs | t.he | e arm t spring a
(18) T 5 ocar cd SHEGRE RE Ghd B E oA Lk RS Sen @ﬂe%‘b e vres en e
body bel ow the WWﬂc%d@&d&ﬂHes a valve seat for engagement by the inner
portion (116) of the valve member (15).

13. A dispenser according to any claim of claims 10 to
12, characterised in that the valve member is generally
cup-shaped, having a base (110) formed with a dome (116),
a tubular skirt (112) extending peripherally from the
base in the same direction as the dome, apertures (120)
formed in the base around the dome, and a formation (114)
disposed at the junction of the base with the skirt and
attaching the valve member to the dispenser body (13),
the dome providing the one-way valve for the inlet flow
path and the skirt providing the one¥way valve for the
outlet flow path, and the apertures forming a part of
both flow paths.

14. A dispenser according to claim 13, characterised in
that for providing the one-way valves for the inlet and
outlet flow paths the dome (116) and the skirt (112)
respectively engage inner and outer surfaces of a tubular
wall structure (134) of the dispenser body.
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18. A dispenser in accordance with claim 17, characterised in that the
flexible arm (68) has two bifurcated armparts (68A, 68A) constructed and
arranged WO 96/14938 *25-  to straddber/kpssnaydsi nder
(40), and the one arm (69) has two bifurcated armparts (69A 69A)
constructed and arranged to straddie the body (13) below the cylinder.

19. A dispenser in accordance with claim 18, characterised in that the body
(13) has an inclined plane | edge (80) apprOX|nater parallel to the
cylinder (40) axis and the parts (693 69A) of the one arm (69) rest on and
are supported by the | edge one on either side of the body bel ow t he

cyl i nder. 20, An all plastic manual ly operable trigger punp di spenser

for use and i n@gﬁgﬁlon on a container for liquid to be dispensed
conprising imto TRFRSer ac%°€6ﬁ58n§ﬁta9¥t§lﬁﬁﬁg°50§}aém§)l@o#pr|3|ng

a cylinder (40), charact@issed {A6khkp the ¢xhiBdgLnAeti N8y E§ Eﬁ%Lh a
vari abl e vol u hanmber (38) adapted to_assune a retracte osition at
whi ch the chéﬁﬁ@f §%ﬁ%%% the | PUP ,oR&FPBR §P8) akgeavdpPaatiandasnthesert ed

position at \Wdaah dhetledapiamy csstpes. a second position of |esser voluneg,
t he piston having a distal end and a proxinml end, a trigger (17)
carried by said body and coupled with the piston and adapted to be

digitally moves, frmmaalstpuas@gcm&nﬁapnyaép&basbetEhﬁgé g hp in the
retracted po(itlon and dSPressed position at which is in the
i nserted p05|ﬁﬁﬂ?ﬁﬁﬁfr£kﬁa $2cAY ol RFRIROER £ Y gasatcgntalner gozpring

means (18) Cqm@uiﬂﬂMdfbé*HtiEEhbédmlééﬁﬁ&@%lﬁ&rlﬁ'@éhﬂgnggfoﬁt'gger

towards its retractednpomtlon '
onent retalnlng body comprising a cylinder;

"a piston in the cyllnder defining therewith a
variable volume pump chamber adapted to assume a
retracted position at which the chambef assumes a first .
position of large.volume'end an inserted position at
which the chamber assumes a second p051tlon of lesser
volume;

a trigger carried by said body and coupled with the
piston and. adapted to be digitally moved from a starting
position at which_the piston is in the retracted position
and a depressed position.at which the piston is in the
inserted position and moved back to_the'starting
position;_ | |

a spring_means-coupled with surfeces of the body and
trigger for biasing the trigger towards its retracted
position; _ _

an inlet port and outlet port defined by surfaces of
the body and adapted to be in communication with the pﬁmp
chamber;. |

an 1nlet valve adapted to close the inlet port when
liquld to be_d;spensed is in the pump chamber and when
the piston is moved from the retracted position to the

inserted position as the pump chamber decreases in

- .
-_—
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- 26- an inlet port (36) and outlet port (86) defined by the body and
adapted to be in comunication with the punp chanber; ~an inlet valve
(116, 130) adW9%6d4938 cl ose the inlet port when liquid to be diRTEPISE4IS | n
t he punp chanber and the piston is noved fromthe retracted position to the
i nserted position as the punp chanber decreases in volune, the inlet valve
bei ng adapted to open the inlet port when the liquid to be dispensed is
drawn into the punp chanber through the izlet port as the punp chanber

vol une i ncreases when the piston is noved fromthe inserted position to the
retracted position; an outlet valve (112,136) adapted to open the
outlet port. wherdlimeyurghes ey eV dSeing Nndapte® B dben | tiggli thiderein

i s dispensed through the qutlet, port .and adapted to,c) ose when, the punp
chanber incr easé’?l"igcn ‘“b.’(ﬂ%ﬁ%{e ellqpulrfi)v%fbﬂée p‘girost%e‘b?eq HES | FF YT \ARGR @h%l
outl et valve beigighgd@Hander aihrough ity Molete panbeds higtyé NSump actsahiosr

connecting the valve nenber to. the body; ) assage neans (88,90) defined
by the body for YOJoHE ARCREATEHITRRR | THE (S TOR HY HOVeR TFYBCHRRA out

fromthe outl et ipEdrtad gttty 8o itHO retfd@tde sk Seiwmige pattern; :
a nozzle (19) on the. body for directing the liquid to be dispensed fromthe

passage means into t A Sid@tedah @ BdaREehiteopen the Qutkel 1p9re gyhen:
coupling the bodhd umie Ml Nedediteddis ai NOPSIBRAE Eas e liqui@nt neans

(2) for comunicating the container headﬁpace wi th the anbient;

- 27- char act &Me&&dn i & SRS ]G | REUL AheRutl ¢ RREF 254 AR 54)

attached theret @ Py1ddd WHih NHK U ) ciditb &P U S b dd ihevdlehon (16),
and-the spring neans is generally L-shaped in side el evation, having

18). )
one arm (69) anchor ed¥ ¥ HE DAL YA BB RR A l¥e Rty 3 1 mEY
resilient and capllivewRindksd MUl dddrsd #Mconnecting the valve member

to the body:

passage means defined by surfaces of the body for
cooperating in dirécting the liquid to be dispensed out
from the outlet port and eventually into a selected
discharge pattern;

a nozzle on the body for directing the liquid to be
dispensed from the passage means into the éelected
discharge pattern;

means for coupling the body to the container having
é_headspace; and |

vent means for communicating the container headspace
with the ambient.

17. A dispenser in accordance with claim 16, wherein the

cylinder has an axis and an open outer end and an inner

end, the body having concentric inner and outer tubular

collars conentric with the axis at the cylinder inner

end, the inlet port extendihg through an inner collar and
" the outlet port extending through an outer collar.

i




and having a free end (72) pivotally coupled with the trigger.

REPLACEMENT SHEET WD 96/ 14938

PCT/ EP95/Wé36/34938 -21- VO lp&iEpokifdad NI et
val ve bei ng adapted to open the inlet port when the liquid to be

di spensed is drawn into the punp chanber through the inlet port as the
punp chanber vol une i ncreases when the piston is noved fromthe

i nserted position to the retracted position; an outlet valve
adapted to open the outlet port when22- the punp chanber decreases in
volune as the liquid therein is dispensed through the outlet port and

OB ol S OOF A0 05 PP SRBRERCLIGAERSES R X8, Whpin che,

inlet valve and o VE being a unrtary va e

for connecti mplve nethver neadefirsttandheebody; portions pathagpertanss
defined by s b fo ‘ e LRg i .k ecting, the |liquid
to be di spen?égﬁgeﬁf ﬁgt‘%ér]%nm ?ﬁ%’.nbuﬂq%t f%ggg éﬁ%kgg‘énﬁﬁgﬁgif‘ﬁt ghﬁ sel ected

gischa&ge|mnim&et-valve fon thezimlenh portbaug the décendipg;thﬁnliquid to
pattern: - ProviEd heBIELFL TORIG" RO ERE SRLEEL Parre ROV o

headspace; arapparatus adeptedabs ¢ommunivatecaegugntheltgnwathethbeadspace
with the anbi ' ser in accordance with claim 16, wherein
t he cylirméﬁE?Eﬁﬁeﬁl%g?%égﬂgggﬁgbpen outer end and an inner end, the
body having concentric inner and outer tubular collars conentric with
the axis at t cyl i nd L. rs the inl. rt_extending thr h an
i nner coll ar “and ‘A ##é%%é%?ﬁtl%o?¥g€§?%ﬂﬁ?ngkﬁhrgga%maxkbuVQngbplgﬁg

valve member is generally cup-shaped, having a base

formed with a dome, a tubular skirt extending
peripherally from the base in_thé séme direction as the
dome, apertures formed on the base around-the dome, the
dome providing the inlet valve for the inlet port and the
skirt providing the outlet valve for the outlet port, and
the apertures adapted to communicate sequentially with

- the inlet and outlet ports. ' '

20. A dispenser in accordance with claim 19, wherein the
éylinder has an axis and an open outer end and an inner
‘end, the body having concentric inner and outer tubular
collars concentric with the axis at the cylinder inner
end, the inlet port extending through an inner collar and
the outlet port extending through an outer collar;

the dome cooperating with surfaces of the inner
collar and being adapted to move axially for opening and
closing the inlet port, the skirt cooperating with
surfaces of an outer collar and being adapted to move
radially for opening and closing the inlet port.

T
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WD 96/ 14938 - PCT/ EP95/ 04343

-22-- 18. A di spenser in accordance with claim 16, wherein the

val ve nenberwbas/1493gst and second portions with apertures PCAET®8/04343
between them the first portion providing the inlet valve for the inlet
port and the second portion - providing the outlet valve for the outl et
port, and the apparatus adapted to conmuni cate sequentially with the
inlet and outlet ports. 19. A di spenser in accordance with claim 16,
wherein the val ve nenber is general23~ cup-shaped, having a base

formed wth a done a tubul ar skirt extending peripherally fromthe
base in the samey

I rect ert the.ba e
around t he done, L he(i\x CilscPo Sep‘{]ojvr} cﬁcn r&%pcf I"gtﬂ?/as% (r;‘:?(dp[ EIFRFEY DoTt
-and the ski rstklp:rtmhads rag1 timnenutdred amdv:es fcwnid:ml canid etth@omd afidthe

out 1 ot ports, - Sty IR A& HEada bl araehSel Tafe, ol

t he ~cylinder has an aX|s and an open outer end and an i nner end,

t he body havi ng goncenty.i ¢ inner and oute tubul col £rs concent
with the axis at he%cﬁlﬁ%ee} Fhndt accc’r#ﬁf‘c? HE *m%&a’p‘?) % exXURPRE the
t hrough an i nnemeand zﬂorambnnecﬁxhﬁg ciHe etalpos tmernddean di ¢ Ot Hd riooid an out er

I f of th LI
and bel ng adapt SRR @ ALY GESHANT Shron et o Y e Ee

port, the skirt rd®opeidatineg sMﬁﬁaces sfirdmcasted Sl it ein€Dhd@s and bei ng
adapted to nove

WD 96/ 14938 circurmafdelraelrlt'.yz.alcfl.r Oepxetm $ ﬁagndre:clzeosssl %J Er?%er]%i the rib.
-23-
23. An all plastic manually operable trigger pump
dispenser for use and incorporation on a container for
lquld to be dispensed, cbmprising in combination:

a component retaining body comprising a cylinder
having an axis; '

a piston in the'cylinder defining therewith a
variable volume pump chamber adapted to assume a
retracted position at which the chamber assumes a first
position of large volume and an inserted position at
which the chamber assumes a second .position of lesser
volume;

A trigger carried by said body and coupled with the
piston and adapted to be digitally moved frem_a starting
position at which the piston is in the retracted position
and a depressed position at whicn the piston is in the
inserted position and moved back to the starting
position;

a spring means coupled with surfaces of the body and
trigger for biasing the trigger towards its retracted
position; . | . |

the spring means being generally L-shaped in side
elevation, and having one arm anchored to the body and

e A
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21. A dispenser in accordance with claim 20, wherein the skirt has an

I nner end and is conical and the end of the skirt is biased agai nst
surfaces wbgsn4ssst er coll ar. 22. A dispenser in accor Gfipaposbdslas cl ai m
21, wherein the means for connecting the val ve nenber to the body
includes a radially extending circunfrentially extending rib and the
surfaces of an outer collar includes a circunferential ly extending
recess for receiving the rib. . 23. An all plastic manually operable
trigger punp di spenser for use and24ncorporation on a container for
liquid to be dispensed, conprising in conbination: a conponent

retaining bo éﬁﬁgyi | i?%. d : L N n L 54 pj on in
the cyli nderc%‘e I ni'ng Iﬁgﬁlgevm ié;' efeﬁlﬁlf?%g# eQI\I/%I %%ﬁet%h%eﬁﬁgngggma a%t ed
to assune a finsftamn ahgpdwving atfnge ceénd eivobably ecwphed withr st
position oflfygyﬁﬁgm unme and an inserted position at whi ch t he chanber

assunes a secon osition of |esser vol une; ' A trigger carried by
sai d body and coupiredniieth vakve agaptes bmdcloagt the t bnbet dpgit avhennoved

froma starti : I o | eh, | LS r

position &nqg;uédd%gj?eﬁsigd&'%%%%nm%%ﬁ%% % ﬁeﬁpélﬂg?%&f sgllt‘é\a‘?%gg .

i nsert ed posithiepisttbmuledideak fron hthetetragted position; to the a
spring neans ; b | r;for biasing
the trigger tl%l\%éé?lc}:?ﬁ ;%ségrle%?%%?%%%ﬁé &)@%lﬁym@gp dec{‘%%%gs]plﬁi ng nmeans

bei ng gener altolumeshdpeal imlet dealve dheing i atgpted tavopen obize aimliabchor ed
to the body %@t when \@egqutﬁ?f’& to be dis_pensgcéAfJ'_.s drava’rho'%té? ‘;dl}%] ‘

PCT/ EP95/ 043
fl exible, regunperthamizer ditrdwgterthe fimbet port &$rthe spumpndhémlvéng a
free end piv I | t e lol=) P ' t | ve adapt ed
to cl ose theQ’itca'ldér{e g‘gl%e\?ﬁ%eérl]g %?Ill q%llg%g@%é%%nd% ssp%on%%% #Lg&?ntl%{%e punp

_charrber and ﬁﬁerted hpeo 51 tSitaon s ttm'eﬁetfrmrtedhq_ameiti&mhed_ posi ti on to t he
e o, Do o i SR P R £R8 £55 50 "tne SELHE pdbE LALS'
the pump chamber decreases in volume as the liquid '
therein is dispensed through the outlet port and adapted
to close when the pump chamber increases in volume;

'passage meéns defined.by surfates of the body for
cooperating in directing the liquid td-be dispensed out
from the outlet port and eventually into a selected
discharge pattern;

a nozzle on the body for directing the.liquid to be
dispensed from the passage means into the selected
discharge pattern;

o means'for coupling the body to the container having
a headspace:; and | B ' | |
vent means for communicating the container headspace

with the ambient.

24. A dispenser in accordance with claim 23, wherein the
flexible arm of the spring means is located above the one
arm, the one arm being anchored to the body below the

cylinder.
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p6rt when the liquid to be dispensed is drawn into the punp chanber
through the inlet port as the punp chanber vol une i ncreases when the

piston is noywerbellues® t he inserted position to the retractec&,@ﬁf%g}ﬂms

an outlet valve adapted to open the outlet port when t he punp chanber
decreases in volune as the liquid therein is dispensed through the
outlet port and adapted to cl ose when the punp chanber increases in

vol une; passage neans defined by surfaces of the body for
cooperating in directing the Iiquid to-pe- di spensed out fromthe outl et
port and eventually into a sel ected di scharge pattern; a nozzle
on the body for directing the liquid to be di spensed fromthe passage
nmeans into the sel ected di scharge pattern; means for coupling

the body to the Zont gi neispéyééd in @cé@ﬁdéﬂ@@@ewlaﬂdclam 24, Vﬁﬁéréﬁﬁ”&héor
connunlcatlng t he contalner ad%ﬁ?ce . wWith the anbie
di spenser in acclol o Pifperated: aem Pa?FéxFBPétéPﬁFSQ gRd

spring neans is 4 eatiqst a&wvgtﬂwdp@ethe @ymnaé@ ogfidatAebghagachased to
t he body bel ow the §J|Ind%§ WO 96/ 14938
PCT/ EP95/ 04343 tWwo bifurcated arm parts constrygted and aﬁganﬂ?ﬂlgﬁenser

in accordance Wi § i £d 6N RHfe w%y%é\lé‘hethe cyiexdbke arm has two
bi furcated arm parts constructed and arranged to straddle the cylinder,

and the one arm has two bifurcated arm parts constructed and arranged

to straddl-e 2de bodyi fedovet hen CobédE@ince with28lafmdpSPENABEei the
accordance with claim25, wherein the body has an inclined plane_| edge

appr oxi mat el y pdedy dias ‘an ipghined plere Ledge spprresimptelynPrEaliedn

and is SUPPAd Bthd Ve End€dUkis and 2e éRedhimPLastiConmanal ¥
operabl e trigger punp di spenser for use and incorporation on a
contai ner for Supported by the ledge.

27. An all plastic manually operable trigger pump
dispenser for use and incorporation on a container for
liquid to be dispensed, comprising in combination:

a component retaining body comprising a cylinder;

a pistoh in the cylinder defining therewith a
variable volume pump chamber adapted to assume a
retracted position at which the chamber assumes a first
‘position of large volume and an inserted pcsiticn at
which the chamber assumes a second pcsition ¢f iesser
volume, the.piston having a distal end and a proximal
end; ' -

a trigger carried by said body and coupled with the
piston and adapted to be digitaily moved from a starting
position at which the piston 1s in the retracted position
and a depressed position at which the piston is in the
inserted position and moved back to the starting
position, the trigger having a pivotal extension attached
thereto by a living hinge and being coupled with the
piston; '
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liquid to be dispensed, conprising in conbination: a conponent
retaini ng body conprising a cylinder; a piston in the cylinder
def i ni ng Wa86/e4838 h a ~variable volume punp chanber adapPeu/EPos/mssine a
retracted position at which the chanber assunes a first - position of

| arge volume and an inserted position at whi ch the chanber assunes a
second position of |esser vol unme, the piston having a distal end and a
pr oxi mal end; a trigger carried by said body and coupled with
t he pi ston and adapted to be di®frally noved froma starting

position at which the piston is in the retracted position and a

~ depressed positiog ggr%:gc&efa%% RHARd Syildh 9t faced B ) tph and

noved back to the s i on, trigger having a plvota
ext ensi on attasbegr forthéﬁéﬂggbﬁh@IﬁnAQﬁgnnuqyanﬂﬁiuﬁﬁrnptnnqﬁsﬁivuth t he
pi ston; Thi 8§QE§5nHas Been WD 96/ 14938
PCT/ EP95/ 043 - 26- : a spring means
- coupl ed with surfabeindett persoapdapgitlett pogqerder@netd gt mpnfecas igfjer
towards its r d o'y rt
defi ned by sE?%a@é§9oPnd QB%EEgga;oagg l&aptﬂgb@b ﬂ%ﬁ?’connuﬁ#%%ﬁﬁgj W th
;Ee punpI cga?beg, ah inlet valve adaptgglto close the inlet port -
en i qui o.he. e | u r e
pi ston is noved f?om ﬂ%ger gt%feLagt éga%os:a[elt%nqiogéh ¥ lq’lrr}%e\r,\{b%(}tp&sﬁe[}} on as
t he punp chahbquldetpehsedlnspensedoIlt;m;,n ttihe ipaimpt chaimoe theingy weapt ed t o
open the inl I IR N fo the
punp chanberg{ﬂﬁ 8 EB%‘h rvlé% (‘)"Irr?’maghtteh x%%r% %%%%lﬁoq{weﬂ% ncreas
when the pi smaertedopedlfcnom talse the mm@m demreasashdmn et ract ed
posi tion; an tlet yva d e A
~the punp chalr éum échgseﬁlle\ré \l\/r\é;iv% %@ﬁ% ta%lagﬁ%’& tt% %lh%l gtlthﬁioﬁ's lc? spensed
t hrough the pqrteWhpurth&ndlaua@tea be ﬁaspamaedMuawdﬁaququQﬁwmmer

i i ef bod
}gfreasgzobg})&ﬁ#ng rn Slrl’ Jec(r:lf s%geel :Ig’ﬁi:% g’o Ijl:')cg % 2%16?1 ‘%“ 3?1 ?“fbef"hgm ?hg
outl et port aqaumeemnuabpyesnybea Shleepiston idi soivadydnoat tidven; a
nozzle on the,RodyYehopoditeeh! B8 the 'He¥¥adk®d Risition;

an outlet valve adapted to opeq the outlet port when

-the.pump chamber decreases in volume as the liquid
therein is dispensed through the outlet port and adapted
to close when the pump chamber increases.in volume;
passage means defined by surfaces of the body for
cooperating'in directing thelliquid to be dispensed out
from the outlet port and eventual;y into a selected |
discharge pattern:;

a nozzle on the body for directing the llquld to be
dispensed from the passage means into the selected
discharge pattern; ' _

means for coupling the body to the container having
a headspace; and '
| vent means for communicating the container headspace
with the ambient.
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dfspensed fromthe passage neans into the sel ected di scharge pattern

means for coupling the body to the container: having a headspace; and
vent neans fywg 9§49y NI cating the container headspace Wt h tpeebebbas -
WD 96/ 14938 PCT/ EP95/ 04343

-27- 28. A dispenser in accordance with claim 27, wherein the

ext ensi on and pi ston have interengaged projecting surfaces providing a
snap-| ock engagenent . 29. A dispensgy_in accordance with claim 28,
wherein the projecting surface of the piston is provided by a tongue
hi nged at the proximal end and extending toward the di stal end and the

projecting surfage of ﬁngi | igﬁg by, .a ral epdi ng
rib. 30. Aagi'spé\‘ngel(ras_pfgr%I accoﬁgaéncts:ceorvfniﬁgéél arm Zé&vd}u:ér& flmjt‘%légﬁ {'ﬁé
pi ston incl udes extemstiocal and Ppisitbra hdws eth thserdaged project imgopen

proxi mal end, a qqﬁy te _ oggg en proximl end
for a substanti%ﬁlr i;%te%?(]?e lq%ﬁ'? dt ea%ilscﬁéz}f C s%%ﬁ%rg%)' along the central
axi s. 31. A dispenser in accordance with claim 30, wherein the
extensi on and piygt on hayve. | e ' i : s providing a
snap- | ock engagezstr;ént ;A ?&%aégseerrenﬂ?tgﬁé:%%rg&c% i‘sr}%t%u?féja%éa%ﬁ’ t‘ﬁ‘é_g%?g? oﬁmias
'ILDLOVijqe'? Iby | dricgregid ny rgerfate td@ftpi't@)@iﬁltc;]mnﬂs b exded donga t borg 'u(’jied
e distal en ec e, 0 S ovi de
by a laterally ggglgnegfr?%r &‘:}be. %f&ﬁ%l nd a%l?& p%%?ﬁ“gﬁniﬁél‘%%/ao% éabl e
‘trigger punp ddistiadnsard fagrd Ushee b jeminppraurfocomf thetexbension is

retai ning body BBRIACEch P b a1y ORI b (0 Te oY1 nder

defining therewith a vari abl e vol une punp chanber adapted to assune a
retracted positiQp-a i ch the chanber assunes aifirft. position.of
| ar ge vol une an& an i Rﬁfﬁﬁﬁn%ﬁ<ﬁ$$ﬂr ance with claim 27, wherein the

piston includes a central axis and a closed distal end
and an open proximal end, and the extension extends
through the open proximal end for a substantial distance

up to the distal closed end along the central axis.

31. A dispenser in accordance with claim 30, wherein the
‘extension and piston have interengaged projecting
surfaces providing a snap-lock engagement; and

the projecting surface of the piston is provided by
a tongue hinged at the proximal end and extending toward
the distal end and the projecting surface of the
extension is pfovided by a laterally extending rib.

32. An all plastic manually operable trigger pump
dispenser for use and incorporation on a container for
liquid to be dispensed comprising in combination:
a component retaining body comprising a cylinder;
a piston in the cylinder defining therewith a
variable volume pump chamber adapted to assume a
retracted position at which the chamber assumes a first

_position of large volume and an inserted position at

T .
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- 28- whi ch the chanber assunes a second position of |esser vol une,

t he pi st owoyaniyssg a di stal end and a proxi mal end; PCT/EP9S/043dg Er
~carried by said body and coupled with the pi'ston and adapted to be
digitally noved froma starting =~ position at which the pistonis in the
retracted position and a depressed position at which the piston is in

t he i nserted position and noved back to the starting position, the
trigger having a pivotal extension-zg<ached to thereto by a living hinge
and being coupled with the pi st on; a spring nmeans coupled with

surfaces of t tri_gger for bi asing the tri owards its
retract ed B&§B‘t %ﬁ‘ amber 3%% erfé’é'ﬁg cﬁg%ﬁs a#? %X shaped in
si de eIevabuuﬁe,amﬁehpusm@nommvmngiﬂuﬁnyﬁzitéhdfﬁhdxxhprﬁthalanother
armflexible,  resilient and cantil evered fromthe first armand having a
free end p|v8 grly coupled with trigger; an inlet port and

outlet port deflnadtbﬁggemf@aﬂrnﬂa bytduidnhbdyﬂuhdutnupﬂbd(wifhlthe
comuni cation,with t hanber t valve adapted to
close the i P&t Bor tanahgﬁia%lén% %L? (Shlgelttﬁlslpveﬁ%oevﬁfs&%“ tthe§ Rhamber
and Wneg pbellﬂtI.ShOBﬁl s:mm\hecthfernb@mstttw ried riactigck mﬁa}md (pdélftulm

i nserted positi,on gs_the p er decreases.in . volunme nl et
val ve being SBQpFeaePSe§E§ﬁhEﬁ %m & f%\ﬁﬂﬁ13¥ﬁ¥qqcﬁﬁcF¥o%H%

di spensed lslﬂeéw&ednb@shht&on apid o TiRICK o Ut tdta ey port as the
punp chamber vol unme i ncreagses when the piston is myved fromit

i nserted posPPP&RiPE 1 kBS &LiQGEEd RFYING G pivotal mt%}sl:@ggattached ‘
PCT/ EP95/ 04343 thereto by a living hinge and b¥kng coupled with the

piston; _

a spring means coupled with surfaces of the body and
trigger for biasing the trigger towards its retracted
position:; -

the spring means being generally L-shaped in side
elevation, and having one arm anchored to the body and
another arm flexible, resilient and cantilevered from the
first arm and having a free end pivotally coupled with
trigger; :

an inlet port and outlet port defined by surfaces of
the body and adapted to be in -communication with the
pump chamber:; ,

an inlet valve adapted to close.thé inlet port when
liQuid to be dispensed is in the pump chamber and when
the piston is.moved from the retracted position to the
inserted position as the pump chamber decreases in
volume, the inlet valve being adapted to open the inlet
port when the liquid to be dispensed is drawn into the
pump chamber through the inlet port as the pump chamber
volume increases when the piston is moved from the

inserted position to the retracted position;

- \
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an outl et valve adapted to open the outlet port when t he punp chanber
decreases in volune as the liquid therein is dispensed through the
outl et port wodeadssst ed to cl ose when the punp chanber i ncreeaABa®s/o4843
vol une; the inlet valve and outlet valve being a unitary val ve
menber havi ng nmeans for connecting the val ve nenber to the body;
passage neans defined by surfaces of the body for cooperating in
directing the liquid to be di spensed out fromthe outlet port and
eventually into a selected : 'dischargejattern; a nozzle on the
.body for directing the liquid to be | spensed fromthe passage neans
into the sel ected | SR td.Leriy r i d
aq{ a&ﬁe\gagh;ee éha%%edd to 5@&93%%? o&@i@’& %(rgrf h@h@lq y

to the container having space; neans f

comuni cati ng t kheconme whanher decreasesiin vokumebaenthe liquid. A

di spenser in acgqr e Wt ' : [ [ K

provi ded for pe(r{:%-etq%qg‘g ﬁ\%]éﬁ p%%%eég%hm%kl?r%?o%?%%{]mn?ﬁﬁ?%aﬁgd
cont ai ner to regicenilsise hthen the enwichdmber qglncreasds ih spelemee; which is
drawn from the co i [ nt.erd [.nt o er _thr e

i nl et port. 34. r{k‘%dirlgg)leéné;e‘rﬁgli‘gé a%ﬁ%r%%%gm&gﬁgﬁg%f \\.?#g?aeﬂ% t he
cont ai ner has awvadcie anethbiche hesaiTyy frarco ufd T nepnmechionly thetvalve member

cont ai ner bei ng- R & cted with the container neck. WO
96/ 14938 £o BEY; PCT/ EP95/ 04343
- 30- 35. A di sperrsssage aEotsiatetined oy | sunf82es vt rthe kody £droud

o enon e ¢ h Ao S, SRS LR PERLg o pd% HESRTTgEE TT
t ube coupl ed w thranhehe dulviest puortofandieevamiyually into a selected ‘
discharge pattern; ' '

a nozzle on the body for directing the liquid to be
dispensed from the passage means into the selected
discharge pattern;

means for coupling the body to the container having
a headspace:; and

vent means for communicating the container headspace
with the ambient.

33. A dispensef in accordance with claim 32, wherein air
network means are provided for permitting the paséage of
air from the ambient into the container to replenish the
volume of the liquid to be dispensed which is drawn from
the container interior into the pump chamber through the

inlet port.

34. A dispenser in accordance with claim 32, wherein the
container has a neck and the means for coupling the body
to the container being a cap connected with the container

neck.
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35. A dispenser in accordance w1th claim 32, whereln a
shroud embraces the sprayer and is coupled with the body.

36. A dispenser in accordance with claim 32, wherein the
body has a lower end and a dip tube coupled with the
lower end of the body.
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