REFI LL LI QUI D CONTAI NER The present invention relates to a liquid
container, in particular to a liquid container systemw th a di spensing
mechani smwoandy/meed | i qui d di spensing system and net hodpoit/ambrgsodee | i qui d
cont ai ner. Conventionally, many |iquid products, for exanple perfune,

| i quid soap, noisturiser, etc., are sold in containers equipped with a
delivery nmechani smthat dispense a controlled anbunt of the content of the
cont ai ners, the nbst conmon beiREFIEL RIOPIDEORIAINER Whi ch, when pressed,
delivers the product in its original liquid form or in the formof mst or
foam The design of the container and delivery nmechanismis central to such
a product, as tHee gestdmtti cshofnttien contaliaertofa ehi gdeal ¢ontcusteom amd a

wel | - desi g i spensi y o} d . &eS i he
product, btr}%jreﬁisu,r es t%gtét%e@?{ﬂi%%@%%%%ﬁﬁ%%%ﬁhgﬁggu% S@IC%I%?%%H%S

del i vered tdHe 1®or 30 L desi FaBte fotFRCMHOWeY e Y S Fom| gn@fgphod of

i nconvesi enis iy dihe us@rid ocdddsport a liquid product in its "standard
pack" contai ner when travelling, for overnight stays, or, especially for

perfunme and after-shave, rry the product in handbags or briefcases. In
some cases, it Q?%Ufed%e]ﬁf?clg]ey'i rﬂjacféysip]bll%u]f rp?ﬁu%%%'r X tFEHHEPOTt a product
in its stangarithnesackl,idwurd exaapl enddectausesof, restr) cironscidrposed on hand
baggage for_air_ it I T er.o 0 . ferri an
amoant of He T4 Ur A prOGi e o 15 O o ey ertar e To 5 SharTore
cont ai ner, aWi@H isl kAt iacvhven ende teonthentuser | tlamdecottaimeesul tsein

spi Il agg OmEONtARMH 1100k n &0 SHE REQHUCE Sy i RY oL, e possi bl e for
the user to transfer the content, fromthe o,rlq%lena_l cont ai ner to anot her
cont ai ner, For-EXahpt iR 1 oriyital Torfdidertigukbal et anr the E¥nt ent
is to be dispensed rasstrist Ofark oamiandaciurer sciod ddoeh thor odugt s may
provide th%@livery mechanism is central to such a product, as the
aesthetics of the container often draw in custom, and a
15 well-designed dispensing system not only adds to the
aesthetics of the product, but ensures that the optimal
amount of the liquid content is delivered to the user in a

desirable form.

However, it 1is often inconvenient for the user to
20 transport a liquid product in its “standard pack” container
when travelling, for overnight stays, or, especially for
perfume and after-shave, carry the product in handbags or
briefcases. In some cases, it would even be impossible for
the user to transport a product in its standard pack, for
25 example because of restrictions imposed on hand baggage for

air travellers.

The user often resorts to transferring an amount of the
liquid product from its original container to a smaller
container, which is an inconvenience to the user, and often

30 results in spillage or contamination. For some products,
it may not be possible for the user to transfer the content
from the original container to another container, for
example 1f the original container is sealed and the content

is to be dispensed as mist or foam.



products in smaller "travel packs", but it may not be costeffective to

i ncorporate the sane delivery nmechanismused in a standard pack into the
smal | er, wodopmwssessarily cheaper, travel pack. The diPSTGRANNF01HE

del i very nmechani sm between the standard pack and the travel pack of a
product is undesi rabI e for the manufacturers, especially for |uxury brand
products for whic ackaging is an inportant aspect of the product.

Mor eover , traveMa e e st ign! Hiel ot st @l et ¥ arr P okde t'eken use, and so

are vast ef WrQfudes ol cas: 1144 V0BBATA (4o ealy,di selpsesna: devi cesf or
applying a ligquid Kpﬁ‘aOdUCt ising a recep acI e for contajning the
liquid, and@&$Enoimanie thrﬁcfr?g%?ﬁ‘?egutr St‘:ﬁ“% ?%ﬁ%@%l%%‘%ﬁ‘%?%n‘éﬁe%n t he

recept acl e. erna etp;r.ﬂndmtd et eivend {Isticimasl @ spongesOrna@cdebdyifor

appl yi ng th ea qe | S h useadc]g\n thin the renovabl e unit. Wen the renovabl e
unit is pos ODned i 1he rpecep’t acle, the application el enent can be | oaded
with the liquid from the receptacle by actuating a suitable nmechani sm such
as a punp. Howeler ditdvrearermovablfe dmitvesfy timecldevi e oftwS 066674 is only

able o et smmllc amhuitel dhedi quld mradicl, dhgii ed, by the

application e enent as descri bed el n e renovable unit is only
capabl e of Udesizdpie cfaqli ose NBHEGVETUT @i S ere $BRE apbl ¥ c30 T ohuekeYent i s

| oaded, theddruigh-oMdded nevi tabl oh gvaped ey asndapa Ugesr iy fifde o
hi n1her elf in situations where the rem)vabl e u S CEerrpved and taken

away fdP I dtler™pgtiEation WHHSUTS The UBET rRé %. Hiak IR Her T i Y d
pr oduct hasirﬁyammCatm arortdrecaappluoat iand edenerd Jastadil been | oaded.
Al so, desi | s kind do not solve the problem of incorporating a
di spensi ng unl(% such as a spray, in a travel fixture. It is therefore
desirable to provide a |liquid container that can accommobdate travel

requi rements, WH |78 afiaiar i igweslt laghl ofl aysssour cbesv iarrl iresarvi yignd he

consistency iQfyid product, comprising a receptacle for containing the
15 liquid, and a removable unit configured to be removably
positioned on the receptacle. An application element (such
as a sponge or a felt) for applying the liquid is housed
within the removable unit. When the removable unit is
positioned on the receptacle, the application element can
20 be loaded with the liquid from the receptacle by actuating

a suitable mechanism such as a pump.

However, the removable unit of the device of US 7066674
is only able to retain a small amount of the liquid product
limited by the application element. Thus, as described

25 therein, the removable unit is only capable of a few
applications. Moreover, after the application element is
loaded, the liquid will inevitably evaporate, and a user
may find him/herself in situations where the removable unit
is removed and taken away for later application without the

30 user realising that the liquid product has evaporated or
the application element has not been loaded. Also, designs
of this kind do not solve the problem of incorporating a

dispensing unit, such as a spray, in a travel fixture.

It is therefore desirable to provide a liquid container

35 that can accommodate travel requirements, while minimising



products, which is sinple and convenient to use. The present invention
provides a two-part liquid container systemthat conprises a parent

cont ai nerwbap1ogomtedi ni ng the mai n reservoir of |iquid ardTaBefwdshmbl e
child container for containing and di spegsing liquid, which can be attached
to the parent container for normal use, drawing liquid fromthe parent
container, or for refilling, and can be detached fromit for eas

transport. 35 0HE f3hettsSO e Hresene e Fvent Pon- e ovdesseeeent @l ner system

for 1iquids;rddiedusdi ngn eoiparend 160N akMer caided &bt | 6o cont ai ner; the parent
container provides a first cavity for confining a liquid, and is configured
to couple detachably to the child container for refilling the child

container thro Py IpErt g PIHe: Pt eht " EomRE nettI9HE chil d

cont ai ner pravidies:na second davt tyorfori confd nbdagedt | ¢t Al nandfeonpri ses a
di spensigng echani sm fore dispensing. |iaui de fy om the, second. cavi Ly, Lhrough
di spensé openi hg, an a TI'lid transter asse ﬂ/, preferably P nicT udt ng a

val ve assemlidd famicointenl fong-dntguimifid owd réhspdes pag ehi qebnt avimechint o

the child contaiderthnough-a nelibl - apening »ithe, fisst yalye assenbly is
configured to forma channel between the first cavity and the second cavity

to all ow | iGUAHTY o Ghgh HHEN parenta tont aFper2 iR eoupy et ore hel £hid d

contai ner. athe &ontad nesc synsd@ntfan thercd ncd audesc sam@yabt e part which, in
one direction of travel, urges liquid fromthe parent container to the

child ntai ner, coupling of the child container, to the rent container
adi nd0r o Mot o RS TroVHEt & AT S0 B T CaUSE B amgtint of 1 | qui d
to pass fraomrthelfdar sty caan tfo i ntiopt ks secondidiawy ty, pensut | agn thatet he
child contajper.is fill 0 ct t r ai ner, The

novi ng par ?ﬁya b%%%rébl%%e%g{&aﬁc"nn{%’e Eg%lg%lgt 'cocgrftgalalnlg% Qﬁﬁ%é%§eﬁ erably
further corprisesay¥testioni ngmeainsinthatr Stored anéstoreegi foreedasoliquid

i s expelledouple detachably to the child container for refilling the

15 child container through a supply opening in the parent
container. The child container provides a second cavity
for confining a liquid, and comprises a dispensing
mechanism for dispensing liquid from the second cavity
through a dispense opening, and a fluid transfer assembly,

20 preferably including a valve assembly, for controlling
liquid flow from the parent container into the child
container through a refill opening. The first wvalve
assembly is configured to form a channel between the first
cavity and the second cavity to allow liquid flow when the

25 parent container is coupled to the child container. The
container system further includes a movable part which, in
one direction of travel, urges liquid from the parent
container to the child container, coupling of the child
container to the parent container leading to movement of

30 the movable part so as to cause an amount of liquid to pass
from the first cavity into the second cavity, ensuring that
the child container is filled when connected to the parent

container.

The moving part may be implemented in the child

35 container, which preferably further comprises a restoring



fromthe second cavity by the di spensing nechanism Wen the child
container is separated fromthe parent container, dispensing of |iquid
causes t hwogenoeesavity to contract, the noving part becmgBorvseised t o,
or formng part of the wall of, the secopd cavity. Wen the parent
container and the child container are coupl ed together again, the restoring
means rel eases the restoring force so as to expand the second cavity to the
ori gi nal stRR&!S Uyt hgs thee hovi tRe partnbakkr ¢ % sliamiid als pospel oad
thereby drawtdig diguiabdn@mdhe: § igstecavitypdmd ond heesecondcavityn

Al ternatively, the vin art may be inpl nted 1n the r[?arent cont ai ner,
whi ch furt het® ¢ohprd se& Ih‘?ﬁujasto?e%%%%??%tt}b?é%%ﬂ?i%e%o%%fél‘F‘?Fst
cavity throlighpdrei ragts HNL iofu cOUPE i s tthee pas@mid cont bt nefo ansht hecehi | d
cont ai ner, .coupl i f 1 rent container_ with the child contajner
engagi ng’ th%eac AUJ;J[%OQ? pa@srts%ntg%ynganc IH}?(?/’?%% TFquis FPO ALY s?fc%v?ty
into the setcond Tavitthe Wadnd heavinvient iWrera thavel rert "ot alneondad ner

can thus begecharged & dange nuber, @) 44 mes,dom a, P ey cont ai ner
containing liquid at atnospheric pressure. Mreover, (% I's happens

aut omat i cali§? et He TS TS ot &P togethefor Mbafii$ e5°t he coupl ed
cogt ai nerdse/sgi. aﬁ’%ﬁ Clﬂfbh hesdatsed @s/iapnid dne the fandd isai{aty@-,\/;\lu{:@fn@ %eéter
under st,andi ng .of the present_ invention,, various exanpl.es now be

expl ai r@d W I}%fpearreﬁcbea‘ﬁb tt%elta%cjorifg"alrﬁ/]i r%oﬁfrtajvﬁr?mst,h?%%%i%w%ﬂ?%ur e IA
shows a contiainiel Syst eémea epresentdwnig a frirstt renbostanehtcofithe present
invention; Figure IB shows a line drawing of the container systemof Figure

| A; Figure 2 s nain, b he i system of Figure |B;
Fi gure 3 shows Q\tqhv%%%%gc l%ér]tr}i’o(r)ltq%ef q{{%\;elr}l oﬁ%oa[e}%tﬁg% e}sybs elﬁnporﬂer%rbtuer%ej 1'B; Fi gure
4 shows a détond@odigrgminer, which further comprises an actuator

assembly that pressurises the first cavity through the

15 action of coupling the parent container and the child
container, coupling of the parent container with the child
container engaging the actuator assembly and driving liquid

from the first cavity into the second cavity.

With the invention a travel or “child” container can
20 thus be recharged a large number of times from a “parent”
container containing liquid at atmospheric pressure.
Moreover, this happens automatically whenever the two are
coupled together. Meanwhile, the coupled container system

can be used as a unit in the familiar way.

25 For a better understanding of the present invention,
variocus examples will now be explained with reference to

the accompanying drawings, in which:

Figure 1A shows a container system representing a

first embodiment of the present invention;

30 Figure 1B shows a line drawing of the container

system of Figure 1A4;

Figure 2 shows the main body of the container system

of Figure 1B;

Figure 3 shows the cap portion of the container

35 system of Figure 1B;



Figure 5 shows the cap portion of the container systemof Figure 4; Figure
6A shows a contai ner systemrepresenting a third enbodi nent of the present

i nvent i ornwoi2n1m@@etsdon; Fi gure 6B shows a |ine draw ng ofPCTiaB200MiSed6Rer
system of Figure 6A;, Figure 7 shows the gmin body of the container system
of Figure 6B; Figure 8 shows the cap portion of the container system of
Figure 6B; Figure 9 shows the cap portion of a container system
representlngaaﬁkﬂ”ﬁ&r%nbo@ﬁﬁ%ﬂéiaﬁﬂxFKb@m@QH}mﬁﬂﬂw a rectangul ar shape
bell ows. A first. enboq§ Qﬁg$resent |nvent| s shown in Figures | A
and 1B as a bott1%¥' (T i qU|d5%6WFhi SR8 10,° 5t iS1h %PQﬁhln body
(parent contai ner) 110 VWH3y$UEm1CﬁEEHEdeEOM,g|aSS plastlc or any suitable

material, and a refillable cap portion (child container) 120, which is
det achabl y secUrédti% the FIGYSHGdy CPIG R Imsaiis 6 e RIESHT g hrdchani sm

130, hepge a screw thread, tdaugh dnheoulethtalcso ey masera bayanedi of,
clip-on nechanism The naln boﬁy 110 shown in its isolated state in Figure
2 , has an opening (supply &‘ r1111 which is occupied by or to a val ve

112. When the maif},Rodys 11%Ho%z§eap%%tee%rfarﬂrﬂgt her GaR RO 0mel20 the val ve
112 is closed, providing a sealed cavity 113 for confining a liquid

therein. The caV|ty 113 hoFd?témt&HéETiﬂ”*Mﬁ?bh extends fromthe supply
openi ng towar ds. tom.gf th 3 tragt t d
& ot ?& s %. ¥%¥%mn&fﬁf-§§% §§ EJE% J‘ 1A ¢

cont ent fron1the caV|ty 113 roug t'he mai n
body 110 is controll ed by @fondowae ﬁéhve 118. The seallng valve 112 and

the tube 114 form a val ve assenbly providin a fronlthe caV|ty 113
Lo outside the TaH Doty 126 Gigh THe RAiveT L £3, The contal
system of Figure 6B;

Figure 9 shows the cap portion of a container system

representing a fourth embodiment; and

15 Figure 10 shows a rectangular shape bellows.

A first embodiment of the present invention is shown in
Figures 1A and 1B as a bottle (liquid container system)
100, comprising a main body (parent container) 110, which
can be made of glass, plastic or any suitable material, and
20 a refillable cap portion (child container) 120, which is
detachably secured to the main body 110 by means of a
securing mechanism 130, here a screw thread, though is

could alsc be, say, a bayonet or clip-on mechanism.

The main body 110, shown in its isolated state in

25 Figure 2, has an opening (supply opening) 111, which is
occupied by or to a valve 112. When the main body 110 is
separated from the cap portion 120 the valve 112 is closed,
providing a sealed cavity 113 for confining a liquid
therein. The cavity 113 holds a tube 114, which extends

30 from the supply opening towards the bottom of the cavity
113, for extracting the liquid content from the cavity 113
through the tube 114. Air flow into the main body 110 is
controlled by a one-way valve 118. The sealing valve 112

and the tube 114 form a valve assembly providing a passage



The cap portion 120, shown separated in Figure 3 , conprises a casing 121,
which is typically netal or plastic. The casing 121 is in several parts,
secur ed twgebtvemwgssand provi des a support structure for moUGE20L)/ASHESS
conponents of the cap portion 120 and cap be in any shape or form In
particular, it can be designed in the sane style as a sinple cap for a main
contai ner having a spray head. Wthin the casing 121, the cap portion 120
cont ai ns a ool agst bia idont &l hero i hedd orlm dfa i beddowsl A20acoqe bel | ows
forns any cald apsil e chanber or conpartnment that can be expanded to draw
in fluid through a valve and contracted to expel it through a suitable

outl et such as a spray dispenser. The bellows 122a has two openi ngs, the

| ower one of wWhiEh @I Topeni TPV ceited §51 tHe Bl | 127a of
t he bel | owscanshisecaupted dp 1) exidire tube d234, 1 whiehaexi:ends into a
val ve 124, Iloc ted in,the | ower part, of ., t he casi ngpllztl. Thi s Iﬁ% t also has
a screw’t hiedd for” 1302 Tor 'at tac i]hsg Jtrhesec%%lf%]g P1-%0 1He! n body 110.
The tube 12Z3mweritct hendlveodZies or mepvattves tassenbtey providimyi reg sead ed
passage fr i t t,i on t he
val ve 124. %rgﬁglﬁlp%géré %%n%ﬁ%_%%ﬁﬁ%p%ﬁs%@p%ﬁ?nﬁ% ok%é)?lhréz%ne)f Ih%r? 122a is
coupl ed to & pui mechaiaih U252t hust crEatith g et s ed eafit ya9% i nsi de
the bel | owsstk22a,ad Ny Whingdt & ddfiui sl Gamdie, confd nadr Wien tdies punps

mechani gm é}Z s actuated, the content of the bellows 122a 1s expel%ed
througﬂ th ecﬁﬁjefni ng, in this case as a mst. Initially the bellows is in a
filled state with liquid in the cavity 126, as shown in Figure |IB. The cap
portion 120 camitdrem hehedetzached,1 Mherttuparag ke rvalore 1124 sealsinsSiaice t he

bel | ov 1227 Lhe A Y2 ARRRTELY 429,204, Jg e e gy, ppchaniom 125
action of tdve lmwe frevtrarirem kB apdie ldecrieasge i w1 heomyel umeerof that
can be expanded toc draw in fluid through a valve and
15 contracted to expel it through a suitable outlet such as a
spray dispenser. The bellows 122a has two openings, the
lower one of which (the refill opening) located in the
bottom wall 127a of the bellows and is coupled to a
flexible tube 123a, which extends into a valve 124, located
20 in the lower part of the casing 121. This part also has a
screw thread for 130-2 for attaching the casing 121 to the
main body 110. The tube 123a and the valve 124 form a
valve assembly providing a sealed passage from the bellows

122a to outside the cap portion 120 through the valve 124.

25 The upper opening (the dispense opening) of the
bellows 122a is coupled to a pump mechanism 125, thus
creating a sealed cavity 126 inside the bellows 122a, in
which a liquid can be confined. When the pump
mechanism 125 is actuated, the content of the bellows 122a

30 is expelled through the opening, in this case as a mist.

Initially the bellows is in a filled state with liquid
in the cavity 126, as shown in Figure 1B. The cap
portion 120 can then be detached, whereupon the valve 124
seals. Since the bellows 122a, the valve assembly 123a

35 and 124 and the pump mechanism 125 form a sealed system,



i quid causes the bottom 127a of the bellows 122a to be pushed upwards into
the cavity 126 under atnospheric pressure, thus causing the bellows 122a to
col | apse.wo=o0tm49s8l | ows col | apses, an expansi on force PSTHE2Dt0/03m65N t he
bel l ows 122a as it is being conpressed. xhen it is desirable to refill the
cap portion 120, or sinply convenient to use the cap portion 120 and the
mai n body 110 as a single conbined unit, the cap portion 120 is placed onto

the mai n bodierl 10 Al st reevral d 9 of pasi thomdyl thel Seduy | Hee neehami sm 130.

Wien the cafr pO{d iQind 24182 15:PO0S1 4 | Oihe the-valye 1d2-10f $he,mai fir body 110
and the valve 124 of the cap }:?ﬁort' on 120 push ag%al nst each_ other and force

the val ve bodie<d tFHRT dat€ ibft'o- hel 1 &5 pelt e eaditest 24hus® dpeni ng up a
channel frondtel agwidnasllihoad dihe dmb e podys i ntocddepicavidy 126 of the
bel | ows .122a. This channel is seal.ed vari o -rings shown. As a
result Sf the Valve 1 Sofcﬁkhsel%%ptefb%%?]ojﬁoviszgls%% ng o%%@é Sthe davity 126
of the bel Idws 22w qol largpey, sealethaThuy; fdwecd oreedbulf tupipinin t he

bel | owsl 22%@%&%%v@dfﬁ£a§§%t aili%igﬁ thebottom 127a of the bel | ows

122a to travel down and expanding t ows 122a again, which results in
a suction force that extracts liquid fromthe cavity 113 of the main body
110 by drawi ng "Bign iif tifr claghl tatel i To veg Mel 1 181§ e athe el ¥PhokBP 110 The

l'iquid thenstamel Sddeought tihe ddbedd 4ot heo vad mest Ad 25 and- R4y, and t he
tube 123a, .into the bellows 122a. Note that, the action of the bel|lows 122a
dr awi né i Y triomahe mditf PodyP™He o meivest Hut Gati Sat 19 ak $obh as

the cap pordliated2thic wdeupieith toodshel 1 nerbb dye A= trtoutpdant et agt i on
or pronpti fro ! er.. ln thi Y,.,t he esent inventi nsures that
the cap po&?jleons %%v%%%%dhcaaﬁr}lsnrg 133562{3 swehpear%a et ycafpr am ]f%leonnaoilbn&blosdy“llo,

i s always fagditgmen ttHee uservaletlathels thve reaipn gordy onl A20d riomt he mai n body

110 again. Jthug, he dsemamddp neyer: &d e igndiersgl fnd & & taatd on where
the cap_portion 120 is , , ,
15 and force the valve bodies to retreat into the respective
cavities, thus opening up a channel from the cavity 113 of
the main body 110 into the cavity 126 of the bellows 122a.

This channel is sealed by various O-rings as shown.

As a result of the valve 124 of the cap portion 120

20 being opened, the cavity 126 of the bellows 122a is no
longer sealed. Thus, the force built up in the bellowsl22a
can now be released, allowing the bottom 127a of the
bellows 122a to travel down and expanding the bellows 122a
again, which results in a suction force that extracts

25 liquid from the cavity 113 of the main body 110 by drawing
air in through the air valve 118 in the main body 110. The
liquid then travels through the tube 114, the valves 112
and 124, and the tube 123a, into the bellows 122a.

Note that the action of the bellows 122a drawing liguid
30 from the main body 110 commences automatically as soon as
the cap portion 120 is coupled to the main body 110 without
further action or prompting from the user. In this way,
the present invention ensures that the cap portion 120,
which can be used separately from the main body 110, is

35 always full when the user detaches the cap portion 120 from



taken away on holiday, only to discover that it is enpty on arrival at the
destination. In addition, although the cap portion 120 can be used for

di spensi nyotzhw/doimai d product as a separate unit det achedTiGRrmodse2esai n
body 110, it is likely to be used nore often as a conbined unit 100 in

whi ch the cap portion 120 is coupled to the main body 110 for reasons of

conveni ence and easy storage. In this case, since the tube 114, the valve
112, the vdiie TP Al hel § ubea 123a Tk a-lehahsrel wet heesvehef tadity 113

of the mai mbodye A and, thes cavid Yod 26, Of e thee Capp POs i 0 1280 as the punp
mechani sm 125 is actuated, liquid is drawn directly fromthe nmain bodr)l/ 110,
in a mannert & I1HY P& i oiatY st & Bt TG, Fhust Ti S | €Y &°
conveni ent dmoritdie arserhd oleasstei dde: @t oduct when there is no need to detach
the cap portion 120 fromthe main body 110, for exanple, when using the

product -at ho Dur i.ng such erati the bellows 1 of _the cap portion
120 is gl way's nﬁur} I%Jdul%?n’t haelqér?%?ung hs Stglpef yca}ps Rhatst et Wigh %eu%ea%
portion 120tds dietresheid)y atspring bt aviddd-t e eathsafatdes vabvies 112 and

124 ret ur ngydhe-fespect] e,y alye, thdy S 081 9inaf s pesidi on. Sincgsthe val ves

112 and 124 are being pushed away fromtheir respective cavities 113 and

126, a tenpsiiEd Y Vauuwh |owW Preisstit eliist ckEated Wi thettavidR es, whi ch

causes any ddauich dropled sedlitedraye have femimad, om ¢ hes i pe0fceachs val ve
to be S cked back through the valves into the cavities, thus |eaving both
[

the mai'M body Lo A thHe! G pottiTHEA20 Ot o dise 4 SHoWe W'Sariant of
the first emiodilieht ,thwhereltdel bel |dws d22a (14 Rglrehd Hube Thea cap

portion 120-i.s rep b i cylinde r t, T i dy 110
of the alt gfrdn%% iave&?rag{g%ll Zb%hvgé%a?fge}{easééb&dcoi eﬁa%%ﬁgﬁ%%$ﬁ%m&f@er eof
is omtted.amEadhia a2y showrd nim giare B rtion wh®h 43 quid Bwneonfi ned,

is defined Qy-1o fash npsl2ls and @& U$t o &P -is drawn directly from

15 the main body 110, in a manner similar to a conventional
spray bottle. Thus, 1t is more convenient for the user to
use the product when there is no need to detach the cap
portion 120 from the main body 110, for example, when using
the product at home. During such operation the bellows

20 122a of the cap portion 120 is always full, until the main
supply is exhausted.

When the cap portion 120 1is detached, a spring provided
to each of the valves 112 and 124 returns the respective
valve to its original position. Since the valves 112

25 and 124 are being pushed away from their respective
cavities 113 and 126, a temporary vacuum/low pressure 1is
created in the cavities, which causes any liquid droplets
that may have remained on the tip of each valve to be
sucked back through the valves into the cavities, thus

30 leaving both the main body 110 and the cap portion 120 dry.

Figure 4 shows a variant of the first embodiment, where
the bellows 122a (in Figure 1) in the cap portion 120 is
replaced by a piston/cylinder arrangement. The main
body 110 of the alternative mode is the same as before and

35 so a description thereof is omitted.



There are two openings into the cavity 126 - a di spense opening at the top

which is sealed by a punp nmechanism 125, and a refill opening in the piston
127b. A wibvettaws®abl y, including an extensi bl e tube of PogldBeR/GBEBS and a
val ve 124, seals the refill opening in tdge piston 127b, and provides a

channel into the cavity 113 of the main body 120 as descri bed above. The
pi ston 127b, seal ed against the wall of the casing 121 by one or nore
0-rings, can sl#detfreely2 @l optthe el dgwie the vasilngeil 21l dekpahdi ng or
contracti ng-de; cay) tys 128¢i Ao §REI Ng 22004 s1p] aged 4 nsidesthergavity 126
agai nst the top of the casing 121 and the piston 127b. Wen liquid is
expel | ed frofthetavity A28 HT ohpresisihigcd et puhp® 1258 $heP9iston 127b
i s pushed upvatidsy i nitd stomoviihen cayidyal2d wpderpahprospdiesn Csipressur e.
As a result he bellows 123b is. stretched and e spying, 122b is
conpr es ed.a%ean ]f%%l@apo%%%ril%n”izﬁl? PEoupt e]déf%' t H ‘ﬁ%ﬂﬁe boas-110Y” t he
val ve 112 ofnt¢helimd mibodyt didilahe tikiee vaf vee L24voflihe zap portion 120
push agai nsf, £ach o} heto and fior os, 1hey valyes,d ot elreal; Jbe 1D ona

a channe e of the

respective cavities, thus opening | between t cavity 113

mai n body ahePtHETavi thAPsl ofnthel kA portY ohl AsC deskes i e dbeve. L ahe
force that wasgdudpdp dvbide conpressed spring 122b can be rel eased,
pushi ng the piston 127b down and expandi ng the cavity 126, thus draw ng
liquid fromthe main body 110 into the cavity 126 of the cap portion 120.

The bel'Pows 1230%hdst S Yuif4 G entdd! Shat 92 et That 9% E¥erts virtually

no force onddiengisStorol2te asr ttherpi GtomeoNressesidd . fHes ey AP&id, Since
t he tube 1]’c4hethejhlvao|f’et 112, the valve 124 a(gld the bellows 123b fornmed a

channel between the Cavity 36T the naiirbody? 110 and-thet ¢adi tyF 126 of
t hecap portdaonitli20,24¢ he actpomoaflite spromrd22inaldmyshensavesy thag t he
cavity 1265&%fﬂ§@%§u§&9ﬂ9%%jgﬁ%iééﬁing 121 and the piston 127b.
16 When liquid is expelled from the cavity 126 by compressing
the pump 125, the piston 127b is pushed upwards,
diminishing the cavity 126 under atmospheric pressure. As
a result, the bellows 123b is stretched and the spring 122b

is compressed.

20 When the cap portion 120 is coupled to the main
body 110, the wvalve 112 of the main body 110 and the
valve 124 of the cap portion 120 push against each other
and force the valves to retreat into their respective
cavities, thus opening a channel between the cavity 113 of

25 the main body and the cavity 126 of the cap portion as
described above. The force that was built up in the
compressed spring 122b can be released, pushing the
piston 127b down and expanding the cavity 126, thus drawing
liquid from the main body 110 into the cavity 126 of the

30 cap portion 120. The bellows 123b has a sufficiently small
diameter that it exerts virtually no force on the

piston 127b as the piston compresses it.

Here, again, since the tube 114, the valve 112, the
valve 124 and the bellows 123b formed a channel between the
35 cavity 113 of the main body 110 and the cavity 126 of the



maxi mum vol une. When used as a conbined unit 100, liquid is drawn directly
fromthe main body 110 as the punp nechani sm 125 is actuated, ensuring that
the cap pwotzom9igB i s al ways full when coupled to the marGH0OUNSILS. A
third enbodi nent of the present inventiqg is shown in Figures 6A and 6B as
a bottle 200, conprising a main body 210 and a cap portion 220, which can
be detachably secured to the main body 210 by neans of a screw nechani sm
230-1 and Z3® POITHI® edbditentaTarpbec B ailte taphen®dfl A sectonmlys ype, where

the noving Jrenhers o Lavidy ek ed sidd e mal s (Pasanidq cantai ner rather
than the child container. The main body 210, being a reservoir_for the main

quantity of™4FidHm, v | ATBTYUEd 45 maE digsd Wit arl bpeni @iyt ¢ suppl y
openi ng) 2lls &Gealediyed mal e haota shawd N detad |shdhgumeck s

surrounded by .an .annul cylinder onpr essi on chamber) 217 having

Chr oughonol S BT s A S GO TR G T 1y DLFE A movabl e par
in the formaoftimilston L6 WwasydS ifitleld whitro d¢deplesd itnderh€Ivgispri ng- | oaded
upwar ds by a, gpring 216 surround the neck, and Orings are placed around
the piston 215 to seal any gaps between the piston 215 and the cylinder

217. A s in previous enbodinents, the valve 212 holds a tube 214, which
ext ends al ong thé Nigrytelstd i tred In sy EEEN L jiquiad i re onf i e nin he

seal ed cavigigulkd endiidewalye A and tde tubg 214 forms val ve assenbly
t hat prqvi des azdg@ssage for liquid to be extracted fromthe cavity 213
al ong t'fe til%jé R DR Fhe AR 2427 1 ¢RI sitsiRfe EaHE Bl n body
210. I n the«separdatted $atme ishawyy t4e p st D1 s b ased ta-tdre drop of
the cylind 217 the spri 216 at t.hel evel_ of the valve 212._The piston
215, the s%hozngjzjl f%a%gj t?qe cy lisnc?g}abaéjtf‘}“efngcr M 8n baectsuaajtcgrtoas}%eer%y% whi ch
encircl es second type, where the moving member or cavity wall is in

the main (parent) container rather than the child

15 container.

The main body 210, being a reservoir for the main
quantity of liquid, shown in Figure 7, has a neck with an
opening (supply opening) 211, sealed by a valve 212 not
shown in detail. The neck is surrounded by an annular

20 cylinder (compression chamber) 217 having through-holes
217-1 and 217-2 that open into a cavity 213. A movable
part in the form of a piston 215 is fitted into the
cylinder 217, spring-loaded upwards by a spring 216
surround the neck, and O-rings are placed around the piston

25 215 to seal any gaps between the piston 215 and the
cylinder 217.

As in previous embodiments, the valve 212 helds a
tube 214, which extends along the length of the main
body 210. Liquid is confined in the sealed cavity 213, and
30 the valve 212 and the tube 214 form a valve assembly that
provides a passage for liguid to be extracted from the
cavity 213 along the tube 214 through the valve 212 to the
outside of the main body 210.

In the separated state shown, the piston 215 is biased
35 to the top of the cylinder 217 by the spring 216 at the



t he opening 211. Figure 8 shows the corresponding cap portion 220, which is
formed as a rigid conpartnent 222. The conpartnent 222 has a first opening
(refill openorgp4®eal ed by a one-way val ve 224, a punp RETIGBWEMSERS-1 is
arranged in a conventional way to spray4hiquid fromthe cap portion 120

t hrough a nozzle 225-2. The conpartnment 222 forns a cavity 226 for
confining a liquid. The conpartnent 222 has a recess which forns a

screwt hr eddstt r ededshi23 XV atlthe Bota am mh of L 3.het leappoimd ohl @ 200d

form ng pardyofc.a jseeur ing nechanismcihen t hes cap, por tion-220,d s-pl aced on
the main body 210, the screw receptor 230-2 at the bottom of the cap

portion 220 &P <G eeld onto the screw 230-1 on the neck of the bottle,
thus forcing the piston 215 into the cylinder 217, while holding the cap
portion 220 on Hikgraia edys 2H: cheasdoreliddd d=p ddated Jav t hewcantre

f th Wi d . 230-2, and exte as tube fromthe it
226 1t LR MGG O Che oo FHCadi t decss. 236: 2 R AT Rapt dort | on
220 is screwed contio sttheopriimdodye 210, ddwenivel vesarlddibey 224ns-vwaisert ed
into the vajygassenbly 2ig oledhie Ml mhedy 210, faqiag 2 seal ed channel

between the cavity 213 e mal n body 210 and the cavity 226 of the cap
portion 21O tactiedn WofY tihe Siistont 215 hst Ham jtd1epustie d WovikP e ot esses

the air or ddidgh insidde the oyld nderm2lbn@d fdie: pressiyised, air or
liquid 213 of the main body 210 through the

ushes intq the cavit
t hr ougHBhoIC@sVlfjé’?-zf é;r{dDIZfﬁ%ﬁmclﬁl% 3 NcrBES ng Hhie PFEEUTETH 14re Rty
213. The i ncreasesd wHir@ssigrend m tder Gaidne 2k afeddrss e -body 2D forces
liquid up t t ybe 4,. through the valv and 224, and.into the cavity
226 of the b'éitptogﬂoreﬁ%é ! f@\%@?ﬂg R e g EHGEhiRT e ng
mechani sm 23Ul i@ ezraindays results in the piston 215

When the cap portion 220 is placed on the main
15 Dbody 210, the screw receptor 230-2 at the bottom of the cap
portion 220 can be screwed onto the screw 230-1 on the neck
of the bottle, thus forcing the piston 215 into the
cylinder 217, while holding the cap portion 220 on the main
body 210.

20 The valve 224 is situated in the centre of the screw-
threaded recess 230-2, and extends as a tube from the
cavity 226 into the hollow of the screw-threaded recess
230-2. As the cap portion 220 is screwed onto the main
body 210, the valve or tube 224 is inserted into the wvalve

25 assembly 212 of the main body 210, forming a sealed channel
between the cavity 213 of the main body 210 and the
cavity 226 of the cap portion 210.

The action of the piston 215 as it is pushed down
compresses the air or liquid inside the cylinder 217, and
30 the pressurised air or liquid pushes into the cavity 213 of
the main body 210 through the through-holes 217-1 and
217-2, thus increasing the pressure in the cavity 213. The
increase in pressure in the cavity 213 of the main body 210
forces liquid up the tube 214, through the valves 212
35 and 224, and into the cavity 226 of the cap portion 210.



bei ng pushed into the cylinder 217, and so the act of coupling the cap
portion 220 to the nmain body 210 ensures that the cavity 226 is al ways
filled towOtsimetdsdum vol une. In order to ensure that tReTEGROPANSHION 220
is not overfilled when it is being couplked to the main body 210 while
filled or partly filled with liquid, the main body 210 is provided with an
air valve, which is configured to seal an air vent if the pressure in the
cavity 213 is dter®ndtmaladiev@l @t sdahing quid Jeclpushed into the cap

portion 22QG,aMemhiidm imaot, fadd-o bty ald %@ut.@u;_n%é hei gayity 213 if the
pressure increases as a result the cap portion 220 being full, so that the

risk of spid9dye RIS ddrfadiy @ tHE S cont &i r%?dl%oetifﬂ?n%t%eﬁf. Mbr eover ,
the sane aidowdlivey (ald eraatiome] yora mctrtd et o Iiv/eair\/&)ocﬂﬁ ToNfé gt esls t 0

al |l ow air ta t cavity as t | Stol 1 ushed out of the
cyl i nde 21@1 i {}hee Csap\’}lltr?’g% 50 At as‘& 32]5}[28(5 t? he" ¢ cadlity 713" ?churp‘n%r mal

at nospheric pressure. The piston 215 constitutes the noving part that urges
liquid fromthemarmstsr donteaisnare ttdlatthethﬂﬂdap qonttaiavers 2@ hicugiptvari ant s,

e.g. nmenbrang.,afyr rm{% .3 ar regar ded
as part of theﬂaﬂr\/va631%%e e lchvll%ty 213. hﬁe tuébq%ﬁ%&%g %g?ve 212
and the val®he 124 ¥lorafl & T hairel Y blek Vflﬁél cavatid 21 ofmate main body

210 and thegayidyn 226 gQifO\flhfécPavpthpratﬂ ani 2268 1 schythat whenpt hegdevice is
used as.a conbi ned unit, 200, &u‘fg}ls dr awn dlrect}h%/ fromthe maln body

270 a6 1Phe TPUTS HecHA S D ' GRS RS B et 1 ¥ LheS provi ous
enbodi ment a tﬁﬁma:]hdra&t]eratstwkm&:rerﬂm@sd tfmtpaé”teedtaammrﬂh@rba’a’gio i s al ways

full, or goéd %evxul 4 hc ane nc}/1JT If_ndl r Vprtlhlow airqucg coupl ed
(0]

to the mai r‘Il)Qnr One ‘Aadvant age pi’s ype arrangerre s |s %hat the
parts can beawmtde 20f3 rign-Tresaatiases uet aJlHCWﬂEtﬂ'S a4 owsrahel ¥ s tdamy

container tQ, sty 0Qf KQsiMe iUl ds; & the risk of spillage and/or
15 damaging either container is eliminated. Moreover, the
same alir valve (alternatively a second air wvalve) 1is
configured to allow air into the cavity 213 as the piston
215 is pushed out of the cylinder 217 by the spring 216, so
as to restore the cavity 213 to normal atmospheric

20 pressure.

The piston 215 constitutes the moving part that urges
liquid from the parent container to the child container,
though variants, e.g. membrane arrangements, are
conceivable. The piston 215 can be regarded as part of the

25 wall of the cavity 213.

Again, the tube 214, the valve 212 and the valve 224

form a channel between the cavity 213 of the main body 210
and the cavity 226 of the cap portion 220, such that when
the device is used as a combined unit 200, ligquid is drawn

30 directly from the main body 210 as the pump mechanism 225
is actuated. As explained in the previous embodiment, this
characteristics ensures that the cap portion 220 is always
full, or at least filled with one cylinder’s worth of

liquid, when coupled to the main body 210.



di sadvant age of such piston-type arrangenents is the increased
manuf acturing accuracy and the nunber of parts (therefore costs) required.
I n conparweanio/@49sal | ows can be made out of plastic, an@éCiGERIASIBENMANd a

high |l evel of precision . In the enbodi qgnts descri bed above, the nain body
of the container system has not been shown or described as a stand-al one
di spenser. However, it should be apparent to those of ordinary skill in the

art that, if itoriss afbsitEe 1% R spEnserne Ui thigamtie i thaodyhe

separ at el y dd.0m the, cap peid ion. ndor-example hdcdhe wap-porii Ofsishe
m spl aced, 1iqujid can be dj s%nsed fromthe majn body by dabbing, if the

openi ng i n iHe TP Byt S Hot t S e TE P EE VR, LU HYS pushitig t he val ve

down, or catipdddigaritheyeyadveswdit tpzaswqume oamatarpgémemog anyciet her suitable
nmeans. further var ant enbodi nen pe.i s shown in

Fi gure Cerreeasaen R lt%acc%i’1 O aebcrﬁlijia?ccy %nétﬁ%h%‘ﬂn]?%y %o §Hnet wal | of
t he casi ng t2te oft aree @w@)orlt&@nlrl@ﬂ) The mmmdeﬁlb@@w&aﬂamy 126

where |iquigd irs, £onfin ﬁ%élh? Cﬁt’&a oelg_l_ ) dlég%%‘ur%j aty 13(2%}'2 P@\ﬁep

val ve 124 and at the other end a punp 125 ragm 'S sea
around a ceéntF&Al=&Xial tube or needl e 123c conducting liquid fromthe base
region of the cap, at the valve, to the upper region. As liquid is expelled

from the cavityrnl26,Dyerddie) Pam: 28 s dhig <l apiiagm didd Gnd dbup into
t he caV|tyCFJ¥]6 under, at nospheri ¢ aEsressure thus stretchi ng it. en the cap

porti o120 1% CBUH BT & ¥ HE Tt BERP ot PHE 37 r &S entu meht? t he
val ves 124 sarnchdH2 qareo\d idkep en sseal ed{@,tt&rmel forshdwpd dbd oagtpSaaLV@tt freely

bet ween the .cavit n ho and t caV|t 26. of

portion 12%h aﬁﬁ o&v/a n]béjr 1(tgaIic;i\;]ap}ﬂﬁllagmriq#c to rgt ¥hse Jt%elcst of ec1e e]I Ckfalpe
force, drawinglidmgrise i ntanichel wavithe I@6LFdrod npdpaiatyg 1t hier pn esent

i nvention hag, been dascribed ipdhe context- 9 & ol ner, systemm th a

mai n
15 liquid can be dispensed from the main body by dabbing, if

the opening in the main body is not sealed by a valve, or
by pushing the valve down, or coupling the valve with a

conventional pump, or any other suitable means.

A further variant to the embodiment of the first type

20 is shown in Figure 9, where an elastic diaphragm 127c is
attached to the inner wall of the casing 121 of the cap
portion 120. The diaphragm defines a cavity 126 where
liquid is confined, and the cavity 126 is sealed at one end
by a valve 124 and at the other end a pump 125. The

25 diaphragm 127c is sealed around a central axial tube or
needle 123c conducting liquid from the base region of the
cap, at the valve, to the upper region. As liquid is
expelled from the cavity 126 by the pump 125, the diaphragm
127c is pushed up into the cavity 126 under atmospheric

30 pressure, thus stretching it. When the cap portion 120 is
coupled to the main body 110 of the first embodiment, the
valves 124 and 112 provide a sealed channel for liquid to
travel freely between the cavity 113 of the main body and
the cavity 126 of the cap portion 120, allowing the

35 diaphragm 127c to release the stored elastic force, drawing

liquid into the cavity 126.



body and a cap portion. However, those of ordinary skill in the art wll
appreci ate that the present invention can be inplenented in many other
ways. Forwexamploegedt he bel | ows 122a or the spring 122b &00/GH20100030%627b i n
the first and second enbodi nents may be qyepl aced by any suitable restoring
means. The main body of the container systemis not necessarily arigid
body, the cap portion can instead be an independent refillable container,
for instance orE% hatmr hcklonsums Pefi9nts inventshop, handoedre di spensing

mechani sm meys Hoto e B SPHAYCPUD:t N8y becgnsauhdt PUiPen foam di spenser, or
any ot her mechani sm Moreover, in the first and second

ui t abl e di spensin
enbodi mentzD CgaYtaHb% |f?%%r3eon1t }il%w%\fﬁrne‘&}é%%%r‘ﬁff%?d%lﬁ"ér}’m?]ﬁlbbdy 110
to have a vaaivtehel]&it msbhlagbﬂsneecsiqo@é yclopeniing diddsetthei vabivei d24cof the

cap portio oper ed er_neans such as_a_ sj npl rotrusion of
t he I’T’B.Iltflj bg)del%%i r?—% (?/Cgrrh abI¥¥/ Ve enibl es t hel ner " Jo%ly f%é’be used as a
st and- al onéDe'Jd]abb?erl'ZZQA %M%t@@m@ylmdar@dﬂpmmeﬂﬁe jr ovireled for the

mai n body 'flf@@'éﬁﬁisé%éﬂéf%ﬁﬁbdfﬁ@h@%rmﬁfpiou éﬂ&: i, body 110 is not

necessarily sealed by the air valve 118 out an air valve
there is a Tislelofe |eakeyel A" By apUiatToH d@o@‘hemf i i CMENIRET The

mai n body Wsdf@n fiexidd eqemla@ﬂ@ Sead ey Q@M@psubé ec b asdF €1 HAg%zahi ch
can be nple (g as a cl osed SY. stem #é;t:#f se, as the_liquid content
i s bei ng ex]tr} c%ae 4% o tHE TR Grfb%yre 75 s ?%tiajr%elf'o F¥bl ace the

vol unme of tihestextaacired thauitdie consequenttef 1 hes mai na b&ttdyp,coérhcapts}eé under
at mospheri i T V, n, for

provi di ng gdpr)sirﬁ%ejle% e gl%kfa&fé}n qﬁ%} qﬁ?odt Erfo uc%% Liﬂadngkg’l soap The
mai n body &ftite B | aite Plovrsoreo %tamd@ﬁww‘rwﬁf%ﬂﬁ a single unit,

and can be év%ér[’gdl apendetgonti@l ners. For exanple, the refillable portion
can be a sta al one consuner product such as |uxury noisturiser,

15 Moreover, in the first and second embodiments, although
desirable, it is not necessary for the main body 110 to
have a valve 112 to seal the supply opening 111; the
valve 124 of the cap portion 120 may be opened by other
means such as a simple protrusion of the main body 110.

20 However, the valve enables the main body to be used as a
stand-alone “dabber”. A separate spray head can however be
provided for the main body if desired. Similarly, the air
vent in the main body 110 is not necessarily sealed by the
air valve 118, although without an air valve there is a

25 risk of leakage and/or evaporation of the liquid within.

The main body may be flexible, such as a sealed
collapsible plastic bag, which can be implemented as a
closed system. In this case, as the liquid content is
being extracted from the main body, no air is let in to

30 replace the volume of the extracted liquid; consequently
the main body ccllapses under atmospheric pressure. This
can be used as a cost-saving option for providing spill-

free refill of a liquid product such as liquid soap.

The main body and the refillable portion do not

35 necessarily form a single unit, and can be two independent



and the main body can be kept at specialist shops where the owner of a
refillable portion may purchase refill. O her delivery systens nay be used
in the reVol2bei9edsportion to all ow automati c or act uat e®CIGBr0TAISE®SE Or
shot rel ease of the content, for exanpl gsin place of di shwasher tablets.
Note al so that a contai ner systemin accordance with the present invention
is not restricted to cylindrical shapes, but can be nade into any desirable
shape. Fi gu@Udihons arrkexerphelof Bhdet¢dbnsloble eevanygoh arashapeat hat

can be used widdL 2 &ectaNgilAL - Shape, caps PO thom \ FoF, agst bet i esLpason the
parent container would correspond. The present invention thus provides a

two-part | i3t dtedrtad hdtOdy stdm Porkednt af nPRC kbt o sPRtiRT nghare i §uf d
product, whiwte €ofpri sesf a1 thisSpenss ngi €onhay nelir thade cadr bel used as a
single conmbined unit with a supply container during normal use, but can

I b d t f th I t ai t , I nt
ot “the Plaul o pRatcr SoUTa, M Prostie ThEHt] on: phigyi Mot ST aef 11 onal
conveni encedoridmet ¢ onsumerauondatc tde @t spensd ngl contal eese | sratmays
full when ii.is.heing delachedtiomehe. supply conlalier, . as Lang.as, the

supply container 1s not enpty. reover, I'qui d” product runs out,
only the supptdeteontainer is required to be replace while the dispensing

contai ner, often nore expensive to manufacture, can be retained. In this

way, both the gensunersanddie, il actidr efy saly Say e Gast$alye ceNser vi ng
raw mat ﬁl’l als in the manufacturing process,” wth an additional advantage to

t he marnlf actitf &7 At TWned™ of S tHe" pradfuict Clotd prorott Wyl b¥emd | oyal ty
by encour agimgpddie wanstirerbd anaontimaldyy puschasel ¢ ephasenment for enpti ed
supp! v, contA QRS FANRL 3n ALONSALNSE SYSLEMLC0: 2000 fgr, L] aui ds.
shape that can be used with a rectangular shape cap
portion. For aesthetic reason the parent container would

15 correspond.

The present invention thus provides a two-part liquid
container system for containing and dispensing a liquid
product, which comprises a dispensing container that can be
used as a single combined unit with a supply container

20 during normal use, but can also be used separately from the
supply container to carry a small amount of the liguid
product around. The present invention provides an
additional convenience for the consumer in that the
dispensing container is always full when it is being

25 detached from the supply container, as long as the supply
container is not empty. Moreover, when the liquid product
runs out, only the supply container is required to be
replace while the dispensing container, often more
expensive to manufacture, can be retained. In this way,

30 both the consumer and the manufacturer can save costs by
conserving raw materials in the manufacturing process, with
an additional advantage to the manufacturer or brand owner
of the product of promoting brand loyalty by encouraging
the consumer to continually purchase replacement for

35 emptied supply containers.



parent container (110, 210) and a child container (120, 220) , in which

the parent container (110, 210) provides a first cavity (113, 213) for

confi ni ngwea 20iogiw3 and is configured to coupl e detachalpcy/arrotonsomhi | d
container (120, 220) for refilling the dfild container (120, 220) through a
supply opening (111, 211) in the parent container (110, 210), and the
child container (120, 220) provides a second cavity (126, 226) for
confining a liquid, and conprises a di&péNdSi ng mechani sm (125, 225) for

di spensing liquid fromthe second cavity (126, 226), and a fluid transfer

assenbly (1123ap 133baihe4, s234knf Qnoeontbalh! EBQ Itllqwl@sflqwcwh@ntgh% child
container (120, 2 t hrou a refl |1 ﬁenl n form ng a channel between

the first cavi P?r?TziSCO?ié ngRd (thE s&¢Bhd2BEv Rt §h€i§6w§’2'é)mt36 alESw
liquid flow whenoy heipawanthcontai ner (110, 210) is coupled to the child
contai ner (120, 220); wherein the container stem (100, 200) includes a
movabl e part (127%Tle mrtﬁntlzcmtaz%ar whi b, ?ﬂ)r/p lorfer @i ¥4t ionf ofst r avel |

urges liquid fromdhe parent, coniainer c(c;lnl@ml%;l@)a to dipes chidg contai ner
(120, 220), this m)verrent be%%ln brougﬁ{ about co? in of the chjld

contai ner (120, Z20)"1Bt%e parsiP ko ea’tar%?ak(llgl/ i P @ an
amount of 1iquid tl@@assdr ovt he firisincavtid yct(ﬂ;tich c&w:lﬁa)lrimtt o(1dw, second

cavity (126, 226) nsurin that th chil d .cont er |sf|IIed
when connected to Ztﬁﬁestg]aﬁoe constuapp r Cipleﬂ)ngl rh g A COZ\;?% et system
(100) according terdainmrl thheerJlCh) trencehi | d cont ai ner (120) contains the

novi ng part (127a 127h, , and further corrprl ses_a restoring neans
(122a, 122b, 1%78"§ cﬁh@t% 3 st ord g 40t c LTI F 1% |led from
t he second CaVItyxﬁmZQ) S, 226) for confining a liquid, and

comprises a dispensing mechanism (125, 225) for
dispensing liquid from the second cavity (126, 226),
and a fluid transfer assembly (123a, 123b, 124, 224)
for contrelling liquid flow into the child container
(120, 220) through a refill opening, forming a channel
between the first cavity (113, 213) and the second
cavity (126, 226) to allow liquid flow when the parent
container (110, 210) is coupled to the child container
(120, 220);

wherein the container system (100, 200) includes a
movable part (l27a, 127b, 127c, 215) which, in one
direction of travel, urges liquid from the parent
container (110, 210) to the child container (120, 220),
this movement begin brought about by coupling of the
child container (120, 220) to the parent container
(110, 210) so as to cause an amount of liquid to pass
from the first cavity (113, 213) into the second cavity
(126, 226), ensuring that the child container (120, 220)
is filled when connected to the parent container
(110, 210).

2. A container system (100) according to claim 1, wherein
the child container (120) contains the moving part
(127a, 127b, 127c), and further comprises a restoring

means (122a, 122b, 127c¢) for storing a restoring force



that when the child container (120) is disconnected fromthe parent
container (110) dispensing of liquid causes the second cavity (126) to

cont ract ,weandio/osea t he parent container (110) and the ekiriagB2oovmisedcaer
(120) are coupl ed together again, the rédtoring means (122a, 122b, 127c)

rel eases the restoring force so as to expand the second cavity (126) to the
original state, thereby drawing liquid fromthe first cavity 2113) into the
second cavity eizé}qugd ipa espealn f§9§téﬁﬁ(i©9?“ﬂo?aVﬂﬁM|dé Phel @di ng a

par ent contaln@ﬁa£1%Qénaegeacﬁmnhdcgﬁeg@heer (12280) i swhekebAnthecpakent,

cont ai ner (110 rovides a first ca r confining.a liquid, and
is configured %BchﬁﬁFEtdEPﬁEﬁéBF§ ﬁ&agﬁed&ﬁéﬁﬂséaﬂtaﬁnéﬁq $9072¢8RS
refilling the cheldeCOﬁﬁabaeﬁt912®26uhtoughnarsupplyndpenheg €k21) in the

parent container (110 nd _t he ntai ne 20 rovide econd
vty (126 (GF7COnT AP AT 4STa) afd Earperecd GoBPaRbRE: no2AichaN sm
(125) for expetbup@eﬁlqugdthﬁgnﬁghenserﬁdreaVDtyn91@6¥nEhKé@éh,alaﬁbpense

openi ng, and alﬁbgﬁtr¥@g§§e§8§ﬁgbk¥séé%§a %g§ée é34gsf95 ggggﬁelkheg

liquid flowinto e chi contai ner (12 hr ou a refill opening,
fornmng a chanﬁ@FOB@tﬁé@hchélﬁﬁPsFOc§VPt9r€Q18§ aﬁHaFﬁe §E€6ﬁ€ycaV|ty

(126) to allowskh@Quhd flgwiwhencthhenparenttcentatnern1(2i0ints epupled to
the child container 120ét a g gg seal the refill opening when the

cont ai ners (1166C3§6)03V ¥eg fted, wherein the child container (120)
further conprises a restoring neans (122a, 122b, 127c) for storing a
restoring3force asntiefued Egsexpelled) ffon1nh3u$éeomdc¢aMEhg €12B)yensuch

that, when the ghiLdagontaifer (420) cLs geparatedoLr ompblie BALEDT cont ai ner

(110 ) ,dispensing o _ causes e second cavit contract,
and when t he par eahecpRt-ahferohti@heanditbe ghikddes a first

cavity (113) for confining a liquid, and is configured
to couple detachably to the child container (120) for
refilling the child container (120) through a supply

opening (111) in the parent container (110), and

the child container (120) provides a second
cavity (126) for confining a liguid, and comprises a
dispensing mechanism (125) for expelling liquid from the
second cavity (126) through a dispense opening, and a
first valve assembly (123a, 123b, 124) for controlling
liguid flow into the child container (120) through a
refill opening, forming a channel between the first
cavity (113) and the second cavity (126) to allow liguid
flow when the parent container (110) is coupled to the
child container (120}, and to seal the refill opening

when the containers (110, 120) are separated,

wherein the child container (120) further comprises a
restoring means (122a, 122b, 127c¢) for storing a
restoring force as liquid is expelled from the second
cavity (126), such that, when the child container (120)
is separated from the parent container (110),dispensing
of ligquid causes the second cavity (126) to contract,
and when the parent container (110} and the child

container (120) are coupled together again, the



contai ner (120) are coupl ed together again, therestoring neans (122a, 122b,
127c) releases the restoring force so as to expand the second cavity (126)
to the orwgQiznsl09gd6at e, thereby drawing |iquid fromthe PCraiB208Mi50365(113)
into the second cavity (126). 4 . A cont'&iner system according to claim 2
or 3, wherein the second cavity (126) is defined by a bellows. 5. A
cont ai ner systemaccording to claim4 , wherein the bellows that defines
the second cavireytCI26y M&apési(lliént, ldePas it/sel redeagsnsttincut e t he

restoringmgeanﬁeeiggabg @@@cﬁrgobsblQwsﬁ&@a@@nmggs%@@o%@d%gg?kgn$gg%nic
pressure when liq i s.expelled fromthe second cavity t he

di spensi ng necﬁgngbﬁ1€f2§f%aé ?gﬁtSOnﬁéﬁﬁg y39§?§ﬁpﬂcé&ﬂgﬁﬂgfFG%bFQ@n12 or
3 , wherein théisecondvdiayi t(y13126ntios tdef iseednby caviaitst an2@i27b) . 7 . A
cont ai ner system according to any of clains 2 to 4 and 6 , wherein the

br eseur e viten T GoEG L Bur el Prs e oottt v ™ T2ey By ere
di spensi ng nechiasi sacengsyavgty Aleont aisndefdystielmvaecbedilpgst.o claim 2 or

3, wherein the second cavity (126) is defined by an el astic di aphragm

(127c) thaf stretches;achosssthe chibdqqont ainen 4(120), wwg!rgﬁ It sel f
constitutes the noving part “and the restoring neans, the |apﬁragn1(127c)
i s arranged toPstéPESef ﬁéyd§§lpﬁsi§h6eﬁﬁﬁoﬁgsﬁéﬂlﬁﬁtdlﬁﬁé d€écond cavity

(126% U?ggg)aLﬁE?EmQéb@,pE©$§@rQtﬁﬁhﬁ?tbi@%EE;E%u@?prFe@eﬁﬁ@Fﬁh@etSecgnd
cavi e ensin ani , and rel eases e store
energg by expaﬁaﬁﬂa ?hz EéCoﬁgdggéﬁtge?gégf %ﬁeﬁoﬁﬁéeﬁﬁanPng8ﬁtainer (110)
is coupled to theoebhkdicoptaknere( ¥2e), ltihereby sdeawendechbi duod them t he
first cavit LN - nd,.cavi - 9. i.per t

Irs vVily (%%géPBCFQVHQ§2§?ggé ?gm%hgydg%%%ésipgiﬁe%ﬂg%§lR (1%% .

em
according to any o ai s erein transfer ‘assenbly

(123a, 123b, 124) includes a valve (124) effective to seal the child
6. A container system according to claim 2 or 3, wherein

the second cavity (126) is defined by a piston (127b).

7. A container system according to any of claims 2 to 4
and 6, wherein the restoring means (122b) is a spring,
which is compressed under atmospheric pressure when
liquid is expelled from the second cavity (126) by the

dispensing mechanism (125).

8. A container system according to claim 2 or 3, wherein
the second cavity (126) is defined by an elastic
diaphragm (127c¢) that stretches across the child
container (120), which itself constitutes the moving
part and the restoring means, the diaphragm (127c¢) 1is
arranged to store energy as it is being pushed into the
second cavity (126) under atmospheric pressure while
liquid is expelled from the second cavity (126) by the
dispensing mechanism (125), and releases the stored
energy by expanding the second cavity (126) when the
parent container (110) 1is coupled to the child
container (120), thereby drawing ligquid from the first

cavity (113) into the second cavity (126).



cont ai ner when the two containers are separated. 10. A container system
according to claim9 , further including an el ongate connecti ng neans
(123a, 128bpotvavwsen the val ve (124), and the second caPCT¥GE20BEPR02631. A
cont ai ner system according to claim10, ®herein the connecting means (123a)
is a flexible tube fixed at one end to the valve and at the other to the
movabl e part. 12. A container systemaccording to claim1l, wherein the

fl exi bl e tlube Pscanésnnect coAtEE R6RSTAinZafo 83y Afceredinger $pstlem

according to clakme1Q, cwherein gt ke seerrectisRgeans 10523) 1032 124)

substantially rigid tube slidably coupled to the novable part. 14. A

cont ai ner systéﬁgQBQSFd?n§a98eaﬁ§23$ 8¢5Fﬁ§1§8t501§?aahép§iﬁhﬂH@ par ent
cont ai ner (110kpohunther eampricsestaosecondivielrse zasserbbyattd2) for sealing
the supply opening (111 ). 15. A contai ner system according to any of

clains 9 t0 14, wherei.n _the v%lve asse Iie% resi r%trude from
5 5g ohe t

l.iently p
their respedtive08859éPﬁér§¥ and ?ﬁgoéoﬁﬁﬁi ﬁﬁe@pa¥gﬁt ¢ént ai ner (110)

and the di spensecéontaonen gl2opacsusesnehs ihir seaval Vé2a8sseiBly)(123a,
123b, 124) andpthgesgcend vahve assembl w112 ec%hr%gkfitltgtqltz%ﬁ;'.r

respective containers until the containers are decouple A cont ai ner
system (200) according to claim1 , wherein the parent container (210)
conpri ses ltthe AoVPR§IPERE E2E5FM agRATARNEh ties Caapar tOof WART&ENUADSY
assembly (215, c346ec21h)Y heknpressukisingat heckibst eawkt ¥:&243htt Breugh
the action of cogpllng t he Earent contabner %210% anaﬁthe chi.l d cont ai ner
(220), such th&['€olfl Fh§ VAdVHafedt 2Loht'5i AEPSELTE) Thet ACVRELEhPRAT -
cont ai ner (120) engages the actuator assenbly (215, 216, 217) and drives
liquid frdam.t ha tbnshiaavi bysE2h3hckptraihbhetseecondmcavit yhe226h +hd7. A

container system.(200)L {nekuding 8 RALERY on bellows (122a).

13. A container system according to claim 10, wherein the
connecting means (123) is a substantially rigid tube

slidably coupled to the movable part.

14. A container system according to any of claims 9 to 13,
wherein the parent container (110) further comprises a
second valve assembly (112) for sealing the supply
opening (111).

15. A container system according to any of claims 9 to 14,
wherein the valve assemblies resiliently protrude from
their respective containers, and the coupling of the
parent container (110) and the dispense container (120)
causes the first valve assembly (123a, 123b, 124) and
the second valve assembly (112) to retreat into their
respective containers until the containers are

decoupled.

16. A container system (200) according to claim 1, wherein
the parent container (210) comprises the moving
part (215), and which is a part of an actuator
assembly (215, 216, 217) for pressurising the first
cavity (213) through the action of coupling the parent
container (210) and the child container (220), such that



contai ner (210) and a child container (220), in which the parent contai ner
(210) provides a first cavity (213) for confining a liquid, and is

conf i gur esot201000upeBe det achably to the child container @226B2hwwosomEilling
the child container (220) through a supBfy opening (211) in the parent
container, and the child container (220) provides a second cavity (226)
for confining a liquid, and conprises a di spensing nmechani sm (225) for
expel | i ng |iquicduPlénct heeseeoratcaenty10226) LAY ougihha tdespdase openi ng,

and a fluid transtennassenbby 244)ekorneontrobkibngalsisaubd f I iowsi nba ¢t he
child container_(220) through a refill opening, form ng a channel between
the first cavity'(2237 drdVERe ld886Ad T€ali tYe( 226t 62aitEow (Kitgui d frow
when the parentheostabnar cez10) i(s2eoupl ed to the child container (220),
wherein the parent container (210) further conprises an actuator assenbly
215, 216,,.217) for pressurising t first cavity (213) through the action
gf coupli&&gthé SSPEEfHSSnﬁgﬁﬁgg 62§83 éﬁ&lPﬁéngh?I8a68ﬁ%ainer (220), so
t hat coupling thetpanent (2dAt arndr a( £hA)dwcbhttheechi(R@0¢ontiai wericfl20)
engages the actuator assenbly (215, 216, 217) and drives liquid fromthe
first cavity (21309 Mar¥He CFtohd Tavi4y0 ) 2B)Vidas. a A toHi ai ner system
(200) according teael@ar ma6s ortdyd , covherrei dy thel agi uat afnd@sseddyr {Albsq 216,

217 i i st 21 d i gn. nb (217
compr o551 on_ chanbat {SEA" HAVITY BHE or® oo ThrSudHHe B {2LA40 249 2)
into the seal ed fiafstl Idavg thhg 248) 1 dldovianigreai r (510 ) i guiadadir om g ep Xy r st

i 213) i - i o 7 | ¥st it 213
cavity (215) s Bl GRrprass! o, Ahamiel dal Hondlihd e JAg st cavity (213)

is pressurised by puéh e pisto into e conpressi on chamber
(217) . 19 A cent@idethisysteMy2)r accaydigighdiaied a nmeadnaherein

cavity (226) for confining a liquid, and comprises a
dispensing mechanism (225) for expelling liguid from
the second cavity (226) through a dispense opening,
and a fluid transfer assembly (224) for controlling
liquid flow into the child container (220) through a
refill opening, forming a channel between the first
cavity (213) and the second cavity (226) to allow
liguid flow when the parent container (210) is coupled
to the child container (220),

wherein the parent container (210) further comprises
an actuator assembly (215, 216, 217) for pressurising
the first cavity (213) through the action of coupling
the parent container (210) and the child
container (220), so that coupling the parent
container (110) with the child container (120) engages
the actuator assembly (215, 216, 217) and drives liguid
from the first cavity (213) into the second
cavity (226).

18. A contailner system (200) according to claim 16 or 17,
wherein the actuator assembly (215, 216, 217) comprises
a piston (215) and a compression chamber (217), the
compression chamber (217) having one or more through-
holes (217-1, 217-2) into the sealed first cavity (213)

allowing air or liquid from the first cavity (213) into



the actuator assenbly (215, 216, 217) further conprises a spring (216) for
returning the piston (215) to a suspended position above the conpression
chanmber (RO2P10/092%3 A cont ai ner systen1%200) accordi ng PoTAIBROWI0Sei68i s 16
to 19, wherein the actuator assenbly (2%24, 216, 217) surrounds the supply
opening (211). 21. A container systemaccording to any preceding claim
wherein the parent container (110, 210) has an air hole (118) to enable
liquid to be dEdgncPreresheoh csameavi tiy¢1(113pndntdet e rsécond cavity (126)

by drawing air chpteyt hm%l rst g@\élsrsm(léé%) btthQ'égﬁnbh%h%' bikele. (225)A
cont ai ner system accor to any precedin ai m wherein, when the ch | d

cont ai ner (1201n§?0fh?sc8%86F§§lPB FﬁémﬁéFeﬁglaéntalner (110) liquidis
di spensed by the dispensing nmechanism (125) drawing liquid fromthe first
cavity (113). wiat houtacausi rgsthe secondacavirtiyngl2s) cteieohlkaps@erdldn A

t ai t 100, 200 ' i wh th
parent cont a1 nere ﬁ%}ﬁ%%% T e o b i o e e
wi th cooperati ngspoupbi ngleechani spc(180ng230e1lpi28002)(2fl6n secaring the
child containeg,;(1204.420) st @1 bR 2PRLENL HEORLALDEL s6 110 enadlh+ (217)

20. A container system (200) according to any of claims 16
to 19, wherein the actuator assembly (215, 216, 217)
surrounds the supply opening (211).

21. A container system according to any preceding claim,
wherein the parent container (110, 210) has an air
hole (118) to enable liquid to be drawn from the first
cavity (113) into the second cavity (126) by drawing air
into the first cavity (113) through the air hole.

22. A container system according to any preceding claim,
wherein, when the child container (120, 220) is coupled
to the parent container (110), liquid is dispensed by
the dispensing mechanism (125) drawing liquid from the
first cavity (113) without causing the second

cavity (126) to collapse.

23. A contalner system (100, 200) according to any preceding
claim, wherein the parent container (110, 210) and the
child container (120, 220) are provided with cooperating
coupling mechanism (130; 230-1, 230-2) for securing the
child container (120, 220) to the parent
container (110, 210).



