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COMPACT LI QUI D CONTAI NER

The present  i nvent i on rel at es  t o a l i qui d cont ai ner ,  i n 
par t i cul ar  t o a l i qui d cont ai ner  syst em wi t h a di spensi ng 
mechani sm,  and t o a l i qui d di spensi ng syst em and met hod of  
usi ng t he l i qui d cont ai ner .  5 

Convent i onal l y,  many l i qui d product s ,  f or  exampl e 
per f ume,  l i qui d soap,  moi st ur i ser ,  et c . ,  are sol d i n 
cont ai ner s equi pped wi t h a del i very mechani sm t hat  di spense 
a cont r ol l ed amount  of  t he cont ent  of  t he cont ai ners,  t he 
most  common bei ng a pump mechani sm whi ch,  when pressed,  10 
del i ver s t he produc t  i n i t s  or i gi nal  l i qui d f or m,  or  i n t he 
f orm of  mi st  or  f oam.   The desi gn of  t he c ont ai ner  and 
del i ver y mec hani sm i s  c ent r al  t o such a pr oduc t ,  as  t he 
aest het i c s of  t he cont ai ner  of t en draw i n cust om,  and a 
wel l - desi gned di spensi ng syst em not  onl y adds t o t he 15 
aest het i c s of  t he product ,  but  ensures  t hat  t he opt i mal  
amount  of  t he l i qui d c ont ent  i s  del i vered t o t he user  i n a 
desi rabl e f orm.  

However ,  i t  i s  of t en i nconveni ent  f or  t he user  t o 
t ransport  a l i qui d produc t  i n i t s   s t andar d pac k  cont ai ner  20 
when t r avel l i ng,  f or  over ni ght  st ays ,  or ,  espec i al l y f or  
per f ume and af t er - shave,  carry t he product  i n handbags or  
br i ef cases.   I n some c ases,  i t  woul d even be i mpossi bl e f or  
t he user  t o t r anspor t  a produc t  i n i t s  s t andard pack,  f or  
exampl e because of  r es t r i c t i ons  i mposed on hand baggage f or  25 
ai r  t ravel l ers .  

The user  of t en resor t s  t o t ransf err i ng an amount  of  t he 
l i qui d pr oduct  f r om i t s  or i gi nal  cont ai ner  t o a smal l er  
c ont ai ner ,  whi ch i s  an i nconveni enc e t o t he user ,  and of t en 
resul t s  i n spi l l age or  cont ami nat i on.   For  some product s,  30 
i t  may not  be possi bl e f or  t he user  t o t ransf er  t he c ont ent  
f r om t he or i gi nal  c ont ai ner  t o anot her  c ont ai ner ,  f or  
exampl e i f  t he or i gi nal  c ont ai ner  i s  seal ed and t he c ont ent  
i s  t o be di spensed as mi st  or  f oam.  
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Manuf ac t urer s of  l i qui d produc t s  may provi de t he 
product s i n smal l er   t ravel  packs  ,  but  i t  may not  be cost -
ef f ec t i ve t o i ncorporat e t he same del i very mechani sm used 
i n a st andar d pack i nt o t he smal l er ,  and so nec essar i l y 
cheaper ,  t ravel  pack.  5 

The di scr epanc y of  del i very mechani sm bet ween t he 
st andar d pac k and t he t ravel  pack of  a produc t  i s  
undesi r abl e f or  t he manuf ac t urers ,  espec i al l y f or  l uxur y 
brand produc t s  f or  whi ch packagi ng i s  an i mpor t ant  aspect  
of  t he pr oduct .   Moreover ,  t ravel  packs by desi gn are not  10 
i nt ended f or  l ong- t erm use,  and so are wast ef ul  of  
r esourc es .  

US 7066674 ( L Oreal )  di sc l oses  a devi ce f or  appl yi ng a 
l i qui d pr oduct ,  c ompri s i ng a recept ac l e f or  c ont ai ni ng t he 
l i qui d,  and a removabl e uni t  c onf i gured t o be r emovabl y 15 
posi t i oned on t he recept ac l e.   An appl i c at i on el ement  ( suc h 
as  a sponge or  a f el t )  f or  appl yi ng t he l i qui d i s  housed 
wi t hi n t he r emovabl e uni t .   When t he removabl e uni t  i s  
posi t i oned on t he recept ac l e,  t he appl i c at i on el ement  c an 
be l oaded wi t h t he l i qui d f rom t he recept ac l e by ac t uat i ng 20 
a sui t abl e mec hani sm such as a pump.  

However ,  t he r emovabl e uni t  of  t he devi c e of  US 7066674 
i s  onl y abl e t o r et ai n a smal l  amount  of  t he l i qui d produc t  
l i mi t ed by t he appl i cat i on el ement .   Thus,  as  desc r i bed 
t herei n,  t he r emovabl e uni t  i s  onl y capabl e of  a f ew 25 
appl i cat i ons .   Moreover ,  af t er  t he appl i cat i on el ement  i s  
l oaded,  t he l i qui d wi l l  i nevi t abl y evaporat e,  and a user  
may f i nd hi m/ hersel f  i n s i t uat i ons where t he removabl e uni t  
i s  r emoved and t aken away f or  l at er  appl i c at i on wi t hout  t he 
user  real i s i ng t hat  t he l i qui d produc t  has  evaporat ed or  30 
t he appl i cat i on el ement  has  not  been l oaded.   Al so,  des i gns 
of  t hi s  ki nd do not  sol ve t he probl em of  i ncorporat i ng a 
di spens i ng uni t ,  such as a spray,  i n a t ravel  f i xt ure.  

I t  i s  t heref or e desi rabl e t o provi de a l i qui d c ont ai ner  
t hat  can acc ommodat e t ravel  r equi rement s ,  whi l e mi ni mi s i ng 35 
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wast age of  r esources  and pr eservi ng t he consi st ency of  
product s,  whi c h i s  s i mpl e and conveni ent  t o use.  

I n t hei r  ear l i er  appl i cat i on PCT/ GB 2010/ 050205 t he 
i nvent ors  have di sc l osed a t wo- part  l i qui d cont ai ner  syst em 
t hat  compri ses  a parent  c ont ai ner  f or  cont ai ni ng t he mai n 5 
r eservoi r  of  l i qui d and a r ef i l l abl e chi l d cont ai ner  f or  
c ont ai ni ng and di spens i ng l i qui d,  whi ch can be at t ached t o 
t he par ent  c ont ai ner  f or  normal  use,  drawi ng l i qui d f rom 
t he par ent  c ont ai ner ,  or  f or  r ef i l l i ng,  and can be det ached 
f rom i t  f or  easy t ranspor t .   The parent  cont ai ner  provi des  10 
a f i r st  c avi t y f or  c onf i ni ng a l i qui d,  and i s  c onf i gured t o 
c oupl e det ac habl y t o t he chi l d cont ai ner  f or  r ef i l l i ng t he 
chi l d c ont ai ner  t hrough a suppl y openi ng i n t he parent  
cont ai ner .   The chi l d cont ai ner  provi des  a second cavi t y 
f or  c onf i ni ng a l i qui d,  and compr i ses  a di spens i ng 15 
mechani sm f or  di spensi ng l i qui d f rom t he second cavi t y 
t hrough a di spense openi ng,  and a f l ui d t r ansf er  assembl y,  
pref erabl y i nc l udi ng a val ve assembl y,  f or  c ont rol l i ng 
l i qui d f l ow f r om t he parent  cont ai ner  i nt o t he chi l d 
cont ai ner  t hrough a ref i l l  openi ng.   The f i r st  val ve 20 
assembl y i s  conf i gured t o f orm a channel  bet ween t he f i rst  
cavi t y and t he second cavi t y t o al l ow l i qui d f l ow when t he 
parent  cont ai ner  i s  coupl ed t o t he chi l d c ont ai ner .   The 
cont ai ner  syst em f ur t her  i nc l udes  a movabl e par t  whi c h,  i n 
one di r ec t i on of  t ravel ,  ur ges  l i qui d f r om t he parent  25 
c ont ai ner  t o t he chi l d cont ai ner ,  c oupl i ng of  t he chi l d 
cont ai ner  t o t he parent  c ont ai ner  l eadi ng t o movement  of  
t he movabl e part  so as  t o c ause an amount  of  l i qui d t o pass 
f r om t he f i r st  cavi t y i nt o t he second cavi t y,  ensur i ng t hat  
t he chi l d cont ai ner  i s  f i l l ed when connect ed t o t he par ent  30 
c ont ai ner .  

The movi ng par t  i s  pref er abl y i n t he chi l d cont ai ner ,  
whi ch pref er abl y f ur t her  compr i ses a rest or i ng means t hat  
st ores a rest or i ng f or ce as  l i qui d i s  expel l ed f r om t he 
second cavi t y by t he di spensi ng mec hani sm.   When t he chi l d 35 
c ont ai ner  i s  separat ed f r om t he par ent  c ont ai ner ,  
di spens i ng of  l i qui d c auses  t he sec ond c avi t y t o c ont ract ,  
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t he movi ng par t  bei ng connect ed t o,  or  f or mi ng par t  of  t he 
wal l  of ,  t he second cavi t y.   When t he parent  cont ai ner  and 
t he chi l d cont ai ner  ar e c oupl ed t oget her  agai n,  t he 
rest or i ng means rel eases t he rest or i ng f or ce so as  t o 
expand t he sec ond cavi t y t o t he or i gi nal  s t at e,  urgi ng t he 5 
movi ng part  back t o i t s  i ni t i al  pos i t i on,  t hereby drawi ng 
l i qui d f r om t he f i r st  cavi t y i nt o t he second cavi t y.  

Wi t h t he ear l i er  i nvent i on a t ravel  or   chi l d  
c ont ai ner  can t hus be rec harged a l arge number  of  t i mes  
f r om a  parent   c ont ai ner  c ont ai ni ng l i qui d at  at mospher i c  10 
pressur e.   Mor eover ,  t hi s  happens aut omat i cal l y whenever  
t he t wo are coupl ed t oget her .   Meanwhi l e,  t he c oupl ed 
cont ai ner  syst em can be used as  a uni t  i n t he f ami l i ar  way.  

A f i r st  aspect  of  t he present  i nvent i on pr ovi des a 
compact  di spenser  f or  l i qui ds ,  c ompr i s i ng a bowl  or  t ray-15 
shaped r i gi d c ont ai ner  wi t h an open f ace,  t he c ont ai ner  
havi ng a ref i l l  openi ng,  and a di spense openi ng,  t hese 
openi ngs bei ng l ocat ed wi t h a spac i ng f r om each ot her ;  
wherei n t he open f ace of  t he bowl  i s  c over ed by a 
def ormabl e membrane t o f orm a c l osed di spense c avi t y 20 
adj acent  t o t he ref i l l  openi ng,  t he vol ume of  t he cavi t y 
bei ng r educed as  t he membrane i s  def ormed i nwar dl y so as t o 
empt y t he cavi t y,  wher ei n t he di spenser  i s  a f r ee- st andi ng 
cont ai ner  whi c h can be connec t ed t o a suppl y cont ai ner  by 
way of  t he r ef i l l  openi ng,  and separat ed f rom i t  agai n,  and 25 
t he ref i l l  and di spense openi ngs  ar e suc h t hat  i f  t he 
di spenser  i s  appl i ed t o t he suppl y cont ai ner  by way of  t he 
ref i l l  openi ng,  wi t h t he cavi t y i ni t i al l y empt y,  when t he 
membrane i s  subsequent l y al l owed t o spr i ng back t o i t s  res t  
shape i t  draws  l i qui d f rom t he parent  i nt o t he cavi t y,  30 
whi l e when t he di spenser  i s  separat ed f r om t he suppl y 
cont ai ner  t he ref i l l  openi ng i s  c l osed by a val ve.  

The present  i nvent i on represent s  a f ur t her  devel opment  
of  t hi s  i dea and i s  concerned wi t h a chi l d cont ai ner  as  
c l ai med i n c l ai m 1.   Here t he movi ng par t  and t he rest or i ng 35 
means c an be one and t he same,  namel y a membrane whi c h 
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par t l y def i nes  t he cavi t y i n t he chi l d c ont ai ner  (  second 
cavi t y ) .   The f ormer  appl i cat i on does  di sc l ose a membrane 
embodi ment ,  namel y i n Fi gur e 9.   However ,  here t he 
membrane 127c  i s  so t o speak radi al    t hat  i s ,  ac ross  t he 
di rec t i on of  l i qui d f l ow f r om t he i nl et  t o t he out l et  of  5 
t he ( chi l d)  cont ai ner .   Thi s means t hat  i t  has  t o be 
penet rat ed by or  c onnec t ed t o t he t ube or  needl e 123c .   As  
a consequenc e,  i n t he f i r st  pl ace,  manuf ac t ure and 
mai nt enance of  a seal  i s  not  easy,  and i n t he second pl ace,  
t he membr ane s  f r eedom t o move and f l ex i s  c ons i derabl y 10 
c onst rai ned.   I n t he present  i nvent i on,  by cont rast ,  t he 
membrane hel ps  t o def i ne a cavi t y adj acent  t o t he ref i l l  
openi ng;  t hat  i s ,  t he membr ane i s  not  penet rat ed by t he 
l i qui d as  t he cavi t y i s  bei ng f i l l ed f rom t he mai n 
cont ai ner .  15 

I f  t he cavi t y i s  of  a si mpl e shape,  wi t h no sharp 
angl es or  r ecesses ,  t he membrane,  i f  suf f i c i ent l y el ast i c ,  
can def or m so as  t o empt y t he cavi t y vi r t ual l y compl et el y,  
r educ i ng wast e and al l owi ng a compac t  f ormat  of  t he c hi l d 
cont ai ner .   Moreover ,  t he seal  i s  easy t o make,  bei ng 20 
f i xed,  and no sl i di ng par t s  are nec essar y.  

The membr ane c an be made of  any sui t abl e mat er i al ,  such 
as  rubber  or  synt het i c  rubber ,  provi ded t hat  i t  i s  pr oof  
agai nst  t he l i qui d used,  and i n par t i cul ar  t he sol vent ,  i n 
t he case of  a f ragranc e.  25 

The cavi t y c an be i n t he f orm of  a shal l ow cyl i nder ,  
wi t h t he l ar ge  drum  f ac e,  or  one of  t hem,  oc c upi ed by t he 
membrane st r et ched acr oss  i t ,  and t he l i qui d ent er i ng and 
l eavi ng more or  l ess  ac ross  t he di amet er .   As  t he cont ai ner  
i s  empt i ed,  t he membrane i s  sucked i n unt i l  i s  covers  t he 30 
f l oor  and s i des of  t he cavi t y.   The edge of  t he drum 
opposi t e t he membrane shoul d be rounded of f ,  t o al l ow t he 
membrane t o l i e f l at  agai nst  t he r i gi d i nner  sur f ace of  t he 
cavi t y.   I n general ,  i f  t he cavi t y has  a shape i n whi ch one 
f ace i s  l arger  t han t he ot her  or  ot hers,  i . e.  a l arge f l at  35 
f ace,  t hat  f ac e shoul d be occupi ed by t he membr ane.  
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Al t ernat i vel y t he di spenser  can be spher i c al ,  hal f  
bei ng r i gi d and t he ot her  hal f  bei ng t he membrane,  whose 
rest  conf i gurat i on i s  a sphere,  l i ke a squash bal l  hal f .   
The membr ane i s  def ormed i nwardl y bef ore t he cont ai ner  i s  
appl i ed t o t he parent ,  t o suck up a def i ned quant i t y of  5 
l i qui d.  

A second aspec t  of  t he pr esent  i nvent i on provi des  a 
cont ai ner  syst em f or  l i qui ds,  i nc l udi ng a parent  cont ai ner  
and a c hi l d cont ai ner ,  i n whi ch t he parent  cont ai ner  
provi des a s t orage cavi t y f or  c onf i ni ng a l i qui d,  and i s  10 
c onf i gured t o coupl e det achabl y t o t he c hi l d cont ai ner  f or  
r ef i l l i ng t he chi l d cont ai ner  t hrough a suppl y openi ng i n 
t he par ent  c ont ai ner ,  and t he chi l d cont ai ner  i s  a di spense 
cont ai ner  ac cordi ng t o any precedi ng c l ai m.  

A t hi rd aspect  of  t he present  i nvent i on pr ovi des a 15 
c ont ai ner  syst em f or  l i qui ds,  i nc l udi ng a parent  cont ai ner  
and a c hi l d cont ai ner ,  i n whi ch t he parent  cont ai ner  
provi des a s t orage cavi t y f or  c onf i ni ng a l i qui d,  and i s  
c onf i gured t o coupl e det achabl y t o t he c hi l d cont ai ner  f or  
r ef i l l i ng t he chi l d cont ai ner  t hrough a suppl y openi ng i n 20 
t he par ent  c ont ai ner ;  t he c hi l d cont ai ner  compr i ses  a 
ref i l l  openi ng,  whi ch i s  kept  c l osed by a val ve unl ess t he 
di spenser  i s  c onnec t ed t o t he parent  cont ai ner ,  and a 
di spense openi ng,  t hese openi ngs  bei ng l oc at ed wi t h a 
spac i ng f rom each ot her ;  and a di spense cavi t y adj acent  t o 25 
t he ref i l l  openi ng,  whose vol ume i s  r educed as  l i qui d i s  
di spensed,  t he ref i l l  and di spense openi ngs bei ng suc h t hat  
i f  t he di spenser  i s  appl i ed t o a sui t abl e parent  cont ai ner  
by way of  t he ref i l l  openi ng,  wi t h t he c avi t y i ni t i al l y 
empt y,  a res i l i ent  c omponent  draws l i qui d f r om t he parent  30 
i nt o t he cavi t y;  i n whi ch t he connec t i on bet ween parent  and 
chi l d c ont ai ners  i s  magnet i c .  

The t er m  compri s i ng  as  used i n t hi s  spec i f i cat i on and 
c l ai ms means   consi st i ng at  l east  i n par t  of  .   When 
i nt erpr et i ng s t at ement s  i n t hi s  spec i f i c at i on and c l ai ms 35 
whi ch i nc l ude t he t erm  c ompr i s i ng ,  ot her  f eat ures  besi des 
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t he f eat ures  pref aced by t hi s  t erm i n each st at ement  can 
al so be present .   Rel at ed t erms suc h as  c ompr i se  and 
 c ompri sed  ar e t o be i nt er pret ed i n a s i mi l ar  manner .  

For  a bet t er  underst andi ng of  t he present  i nvent i on,  
var i ous  exampl es  wi l l  now be expl ai ned wi t h ref erence t o 5 
t he acc ompanyi ng drawi ngs ,  i n whi ch:  

Fi gure 1A shows a c ont ai ner  syst em represent i ng an 
embodi ment  i n PCT/ GB 2010/ 50265;  

Fi gure 1B shows a l i ne dr awi ng of  t he cont ai ner  
syst em of  Fi gure 1A;  10 

Fi gure 2  shows t he cap por t i on of  a c ont ai ner  syst em 
i n t he Fi gur e 9 embodi ment  of  t he ear l i er  
appl i cat i on;  

Fi gures  3A and 3B  show an embodi ment  of  t he present  
i nvent i on;  15 

Fi gures  4 and 5 show a di f f erent  embodi ment ,  wi t h t he 
di spense val ve on t he membr ane;  

Fi gure 6 shows  a var i ant ;  and 

Fi gure 7 shows  a f ur t her  embodi ment  i n bot t l e f orm.  

The gener al  sc heme t o whi ch t he present  i nvent i on 20 
r el at es  i s  shown i n Fi gures  1A and 1B as  a bot t l e ( l i qui d 
cont ai ner  syst em)  100,  compri s i ng a mai n body ( parent  
cont ai ner )  110,  whi ch can be made of  gl ass ,  pl ast i c  or  any 
sui t abl e mat er i al ,  and a ref i l l abl e cap port i on ( chi l d 
cont ai ner )  120,  whi ch i s  det achabl y secured t o t he mai n 25 
body 110 by means of  a secur i ng mec hani sm 130,  here a screw 
t hread,  t hough i t  c oul d al so be,  say,  a bayonet  or  c l i p- on 
mechani sm.  

The mai n body 110 has an openi ng ( suppl y openi ng)  111,  
whi ch i s  oc c upi ed by or  c onnec t ed t o a val ve 112.   When t he 30 
mai n body 110 i s  separ at ed f r om t he cap port i on 120 t he 
val ve 112 i s  c l osed,  provi di ng a seal ed cavi t y 113 f or  
c onf i ni ng a l i qui d t herei n.   The cavi t y 113 hol ds  a 
t ube 114,  whi c h ext ends f rom t he suppl y openi ng t owar ds  t he 
bot t om of  t he cavi t y 113,  f or  ext rac t i ng t he l i qui d c ont ent  35 
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f r om t he cavi t y 113 t hrough t he t ube 114.   Ai r  f l ow i nt o 
t he mai n body 110 i s  c ont rol l ed by a one- way val ve 118.   
The seal i ng val ve 112 and t he t ube 114 f or m a val ve 
assembl y provi di ng a passage f r om t he cavi t y 113 t o out si de 
t he mai n body 110 t hrough t he val ve 112.  5 

The cap por t i on 120 compr i ses  a cas i ng 121,  whi ch i s  
t ypi cal l y met al  or  pl ast i c .   The casi ng 121 i s  i n sever al  
par t s ,  secur ed t oget her ,  and provi des  a suppor t  st ruc t ure 
f or  mount i ng t he component s  of  t he cap por t i on 120 and can 
be i n any shape or  f or m.   I n par t i c ul ar ,  i t  can be desi gned 10 
i n t he same st yl e as  a si mpl e cap f or  a mai n cont ai ner  
havi ng a spr ay head.  

Wi t hi n t he c as i ng 121,  t he cap port i on 120 cont ai ns  a 
col l aps i bl e cont ai ner  i n t he f orm of  a bel l ows 122a.   The 
bel l ows  f orms a col l apsi bl e chamber  or  c ompar t ment  t hat  can 15 
be expanded t o draw i n f l ui d t hrough a val ve and cont ract ed 
t o expel  i t  t hrough a sui t abl e out l et  such as  a spray 
di spenser .   The upper  openi ng ( t he di spense openi ng)  of  t he 
bel l ows  122a i s  c oupl ed t o a pump mechani sm 125,  t hus  
c reat i ng a seal ed cavi t y 126 i nsi de t he bel l ows  122a,  i n 20 
whi ch a l i qui d can be conf i ned.   When t he pump 
mechani sm 125 i s  ac t uat ed,  t he cont ent  of  t he bel l ows  122a 
i s  expel l ed t hrough t he openi ng,  i n t hi s  c ase as a mi st .  

I ni t i al l y t he bel l ows i s  i n a f i l l ed st at e wi t h l i qui d 
i n t he cavi t y 126,  as shown i n Fi gure 1B.   The cap 25 
por t i on 120 can t hen be det ached,  whereupon t he val ve 124 
seal s .   Si nc e t he bel l ows  122a,  t he val ve assembl y 123a 
and 124 and t he pump mechani sm 125 f orm a seal ed syst em,  
when l i qui d i s  expel l ed f rom t he cavi t y 126 by t he ac t i on 
of  t he pump mechani sm 125,  t he decr ease i n t he vol ume of  30 
l i qui d causes t he bot t om 122b of  t he bel l ows 122a t o be 
pushed upwar ds  i nt o t he c avi t y 126 under  at mospher i c  
pressur e,  t hus  causi ng t he bel l ows 122a t o c ol l apse.   As 
t he bel l ows col l apses,  an expansi on f orc e i s  bui l t  up i n 
t he bel l ows 122a as  i t  i s  bei ng compressed.  35 
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When i t  i s  des i rabl e t o r ef i l l  t he cap por t i on 120,  or  
s i mpl y conveni ent  t o use t he cap por t i on 120 and t he mai n 
body 110 as  a si ngl e c ombi ned uni t ,  t he cap por t i on 120 i s  
pl aced ont o t he mai n body 110,  and sc rewed i nt o posi t i on by 
t he sec ur i ng mechani sm 130.   When t he cap por t i on 120 i s  i n 5 
posi t i on,  t he val ve 112 of  t he mai n body 110 and t he 
val ve 124 of  t he cap port i on 120 push agai nst  each ot her  
and f or ce t he val ve bodi es t o r et reat  i nt o t he respec t i ve 
cavi t i es,  t hus  openi ng up a channel  f r om t he cavi t y 113 of  
t he mai n body 110 i nt o t he cavi t y 126 of  t he bel l ows 122a.   10 
Thi s  channel  i s  seal ed by var i ous  O- r i ngs as  shown.  

As a resul t  of  t he val ve 124 of  t he cap port i on 120 
bei ng opened,  t he cavi t y 126 of  t he bel l ows 122a i s  no 
l onger  seal ed.   Thus,  t he f or ce bui l t  up i n t he 
bel l ows  122a c an now be r el eased,  al l owi ng t he bot t om 122b 15 
of  t he bel l ows  122a t o t r avel  down and expandi ng t he 
bel l ows  122a agai n,  whi ch r esul t s  i n a suc t i on f or ce t hat  
ext ract s l i qui d f r om t he cavi t y 113 of  t he mai n body 110 by 
drawi ng ai r  i n t hrough t he ai r  val ve 118 i n t he mai n 
body 110.   The l i qui d t hen t ravel s t hrough t he t ube 114,  20 
t he val ves 112 and 124,  and t he t ube 123a,  i nt o t he 
bel l ows  122a.  

Not e t hat  t he ac t i on of  t he bel l ows  122a drawi ng l i qui d 
f r om t he mai n body 110 commences  aut omat i c al l y as  soon as  
t he cap por t i on 120 i s  coupl ed t o t he mai n body 110 wi t hout  25 
f ur t her  act i on or  prompt i ng f r om t he user .   I n t hi s  way,  
t he present  i nvent i on ensur es  t hat  t he c ap por t i on 120,  
whi ch c an be used separat el y f r om t he mai n body 110,  i s  
al ways f ul l  when t he user  det aches t he c ap por t i on 120 f rom 
t he mai n body 110 agai n.   Thus,  t he user  wi l l  never  f i nd 30 
hi m/ her sel f  i n a s i t uat i on where t he cap por t i on 120 i s  
t aken away on hol i day,  onl y t o di sc over  t hat  i t  i s  empt y on 
ar r i val  at  t he dest i nat i on.  

I n addi t i on,  al t hough t he c ap por t i on 120 can be used 
f or  di spensi ng t he l i qui d produc t  as  a separat e uni t  35 
det ached f rom t he mai n body 110,  i t  i s  l i kel y t o be used 
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more of t en as a combi ned uni t  100 i n whi ch t he cap 
por t i on 120 i s  c oupl ed t o t he mai n body 110 f or  r easons  of  
c onveni ence and easy s t or age.   I n t hi s  c ase,  s i nce t he 
t ube 114,  t he val ve 112,  t he val ve 124 and t he t ube 123a 
f orm a channel  bet ween t he cavi t y 113 of  t he mai n body 110 5 
and t he c avi t y 126 of  t he c ap por t i on 120,  as  t he pump 
mechani sm 125 i s  ac t uat ed,  l i qui d i s  drawn di rect l y f rom 
t he mai n body 110,  i n a manner  s i mi l ar  t o a c onvent i onal  
spray bot t l e.   Thus,  i t  i s  more conveni ent  f or  t he user  t o 
use t he produc t  when t her e i s  no need t o det ach t he c ap 10 
por t i on 120 f r om t he mai n body 110,  f or  exampl e,  when usi ng 
t he product  at  home.   Dur i ng such operat i on t he 
bel l ows  122a of  t he cap por t i on 120 i s  al ways f ul l ,  unt i l  
t he mai n suppl y i s  exhaust ed.  

When t he cap por t i on 120 i s  det ached,  a spr i ng provi ded 15 
t o each of  t he val ves 112 and 124 r et urns t he r espect i ve 
val ve t o i t s  or i gi nal  pos i t i on.   Si nce t he val ves  112 
and 124 are bei ng pushed away f rom t hei r  r espec t i ve 
cavi t i es 113 and 126,  a t emporary vacuum/ l ow pr essure i s  
c reat ed i n t he cavi t i es ,  whi ch causes  any l i qui d dropl et s  20 
t hat  may have remai ned on t he t i p of  eac h val ve t o be 
sucked back t hrough t he val ves  i nt o t he cavi t i es,  t hus 
l eavi ng bot h t he mai n body 110 and t he c ap por t i on 120 dry.  

A var i ant  t o t he f i r st  t ype i s  shown i n Fi gure 2,  where 
an el ast i c  di aphragm 127 i s  at t ached t o t he i nner  wal l  of  25 
t he cas i ng 121 of  t he cap por t i on 120.   The di aphragm 
def i nes  a cavi t y 126 wher e l i qui d i s  c onf i ned,  and t he 
cavi t y 126 i s  seal ed at  one end by a val ve 124 and at  t he 
ot her  end by a pump 125.   The di aphragm 127 i s  seal ed 
around a cent r al  axi al  t ube or  needl e 123c  conduc t i ng 30 
l i qui d f r om t he base r egi on of  t he cap,  at  t he val ve,  t o 
t he upper  regi on.   As l i qui d i s  expel l ed f rom t he 
cavi t y 126 by t he pump 125,  t he di aphragm 127 i s  pushed up 
i nt o t he cavi t y 126 under  at mospher i c  pr essure,  t hus 
st ret chi ng i t .   When t he cap por t i on 120 i s  c oupl ed t o t he 35 
mai n body 110,  t he val ves  124 and 112 pr ovi de a seal ed 
channel  f or  l i qui d t o t ravel  f r eel y bet ween t he cavi t y 113 
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of  t he mai n body and t he cavi t y 126 of  t he cap por t i on 120,  
al l owi ng t he di aphragm 127 t o r el ease t he st ored el ast i c  
f or ce,  dr awi ng l i qui d i nt o t he cavi t y 126.   Thi s 
c or responds t o Fi gurer  9 of  t he ear l i er  appl i cat i on.  

The present  i nvent i on uses t he same pr i nc i pl e but  wi t h 5 
a di f f erent  chi l d cont ai ner .   An embodi ment  i s  shown i n 
Fi gures  3A and 3B.   The chi l d c ont ai ner  or  c ap port i on 220 
i s  i n t hi s  pur el y arbi t rary exampl e i n t he shape of  a 
shal l ow c yl i nder  or  pi l l box,  f l ui d ent er i ng at  t he si de of  
t he cyl i nder  ( whi ch coul d be at  t he bot t om i n normal  use)  10 
vi a a r ef i l l  openi ng 222 and exi t i ng di agonal l y oppos i t e at  
a di spense openi ng 224 vi a a push- but t on pump 225.   These 
i t ems c an be s i mi l ar  t o t hose i n ot her  embodi ment s .  

The chi l d cont ai ner ,  havi ng t hi s  pi l l box or  drum shape,  
has  t wo l arge f aces  of  whi c h one i s  vi si bl e i n t he dr awi ng.   15 
The f ar  f ace i s  sol i d i n t hi s  embodi ment ,  but  t he vi s i bl e 
f ace i s  c onst i t ut ed over  most  of  i t s  area by a c i r cul ar  
membrane 227 hel d i n pl ac e by an O- r i ng 228a l yi ng i n a 
groove i n t he cyl i nder  wal l  and i t sel f  pressed by a seal i ng 
r i ng 228.  20 

The cavi t y 226 bet ween ref i l l  and di spense openi ngs  i s  
t hus bowl - shaped.   Pref er abl y,  t he bot t om edge of  t he bowl ,  
i ndi cat ed general l y by t he dot t ed l i ne 226a,  i s  not  a shar p 
corner  but  i s  rounded,  so t hat  when t he cavi t y i s  evacuat ed 
t he membr ane c an l i e c l osel y agai nst  t he sol i d wal l s  of  t he 25 
cavi t y.  

I n oper at i on,  t he chi l d c ont ai ner  220 i s  f i l l ed by 
connect i ng i t  t o t he parent  cont ai ner  ( not  shown here) ,  t he 
nat ural  r es i l i ence of  t he membrane 227 ser vi ng as  a 
rest or i ng means t o suc k t he l i qui d i n,  provi ded t hat  t he 30 
chi l d c ont ai ner  i s  i ni t i al l y evacuat ed ( Fi gure 3B)  so t hat  
t he membr ane l i es  of  t he f l oor  of  t he cavi t y.   The 
di spenser ,  onc e f i l l ed as  shown i n Fi gur e 3A,  c an t hen be 
used wi t h t he chi l d cont ai ner  i n s i t u on t he parent  
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cont ai ner .   I n t hi s  case,  t he membr ane pl ays  no s i gni f i cant  
par t  i n t he operat i on of  t he devi ce.  

However ,  i f  t he chi l d cont ai ner  i s  r emoved,  a val ve i n 
t he ref i l l  openi ng 222 c l oses  and t he chi l d cont ai ner  
operat es as  a st and- al one di spenser .   As  l i qui d i s  5 
di spensed,  t he membrane i s  drawn i n t o t he bowl - shaped 
cavi t y.   I t  has been f ound t hat  t he cavi t y cam be mor e or  
l ess  compl et el y evacuat ed ( l ess  t han 1%)  as t he pump i s  
operat ed.  

When t he chi l d cont ai ner  i s  r e- appl i ed t o a par ent  10 
c ont ai ner ,  t he non- ret urn val ve i n t he r ef i l l  openi ng 222 
i s  opened and t he membrane pul l s  back t o i t s  f l at  
c onf i gurat i on,  drawi ng l i qui d i nt o t he c avi t y.  

The exampl e here has  a separat e membrane hel d i n pl ac e 
by a seal i ng r i ng.   However ,  i t  woul d be possi bl e t o moul d 15 
t he membr ane i n pl ace i n s i t u,  whi ch woul d f ur t her  i mprove 
t he robust ness  of  t he devi c e.  

A f ur t her  var i ant  woul d be t o make t he membrane out  of  
a somewhat  t hi cker  mat er i al  but  i n a  f l at - bel l ows  f orm;  
t hat  i s ,  havi ng a st epped c onst ruct i on not  unl i ke a Fresnel  20 
l ens .   Thi s  st ruc t ure woul d be capabl e of  def or mat i on i n a 
di rec t i on perpendi cul ar  t o i t s  pl ane so as  t o f ul f i l  t he 
same f unc t i on as  a st r et c hi ng membr ane.  

The cont ai ner  need not  be c i r cul ar  i n shape as  shown,  
but  coul d be any shape as  r equi red by f unc t i on or  25 
aest het i c s.   However ,  sharper  i nt er nal  c or ners  shoul d be 
avoi ded.   I n general ,  t he membrane shoul d be appl i ed over  a 
f ace of  t he cap por t i on t hat  r epresent s i t s  l ar gest  
di mensi on,  so t hat  t he membrane does  not  have t o def orm 
perpendi c ul ar l y t o i t s  f ace by more t han,  say,  hal f  i t s  30 
di amet er .  

As  wel l  as bei ng usabl e as a f ragrance di spenser ,  t he 
s i mpl e di aphragm opt i on woul d be appl i cabl e wherever  i t  i s  
desi rabl e t o f i l l  a smal l er  c ont ai ner  f r om a very l ar ge 
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cont ai ner .   For  exampl e,  i t  i s  more conveni ent  t o t rans f er  
c l ot hes  washi ng l i qui d det ergent  f r om a l arge 5-  t o 10-
l i t r e c ont ai ner ,  whi ch i s  di f f i cul t  t o l i f t  and pour  i nt o a 
washi ng machi ne,  i nt o a smal l er  hand- s i zed cont ai ner  such 
as  a det ergent  bal l ,  whi c h can t hen be put  i nt o t he 5 
machi ne.   An embodi ment  of  t hi s  ki nd i s  shown i n Fi gures  4 
and 5.  

As  shown i n Fi gure 4B,  t he bal l  has  a r i gi d hal f -
spher i c al  s i de 321 and a domed di aphragm 327 f ormi ng t he 
ot her  hal f ,  seal ed at  t he equat or ,  so compl et i ng t he 10 
spher i c al  shape.   The di aphragm 327 has mount ed on i t  a 
manual  val ve 325 as  a passi ve rel ease mechani sm.   
Theoret i c al l y t hi s  val ve coul d be mount ed i n t he r i gi d 
wal l ,  but  t her e i s  not  much room,  and t he desi gn shown i s  
more i nt ui t i ve t o use.  15 

The val ve 325 i s  made of  t wo pl ast i c  over l appi ng di sc s,  
each havi ng t wo hol es 325a l ocat ed al ong a di amet er .   The 
di sc s  are mount ed so as  t o rot at e about  t hei r  c ommon axes ,  
so t hat  when t he pai rs  of  hol es  l i ne up t he val ve i s  open 
and when t hey have no over l ap ( i . e.  at  90 )  t he val ve i s  20 
shut .  

To f i l l  t he bal l  t he user  opens t he val ve,  and squeezes  
t he ai r  out  t o t he requi r ed vol ume of  det ergent  requi red.   
He t hen c l oses  t he val ve by t urni ng t he out er  di sc ,  so t hat  
t he i nt er i or  of  t he bal l  i s  seal ed.   Thi s i s  shown i n 25 
Fi gure 4A.   The bal l  i s  t hen at t ached t o t he l arge 
cont ai ner ,  as shown i n Fi gure 5.   Thi s  at t achment  opens  t he 
ref i l l  openi ng 322,  as  wi l l  be desc r i bed,  and t he 
res i l i enc e of  t he membrane f i l l s  t he chi l d cont ai ner  320,  
t he compr essed di aphragm expandi ng so as  t o f i l l  t he bal l  30 
wi t h t he requi red amount  of  l i qui d.  

When t he bal l  i s  r emoved f r om t he parent ,  as  shown i n 
Fi gure 5 at  ( c ) ,  t he r ef i l l  openi ng 322 aut omat i cal l y 
c l oses agai n.   The di spense openi ng of  t he bal l  i s  t hen 
opened agai n by t urni ng t he val ve di sc  bac k,  so as  t o al l ow 35 
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l i qui d t o pass  f r om t he bal l  i nt o t he machi ne dur i ng 
washi ng.  

For   coar se  appl i cat i ons  such as  washi ng l i qui d,  or  
any hi gh- vi scosi t y l i qui d,  t he val ves  do not  have t o seal  
100%;  her e t he val ve i n t he ref i l l  opi ni ng can be s i mpl y i n 5 
t he f or m of  a membrane cover i ng an openi ng,  t he membr ane 
i t sel f  havi ng a smal l ,  perhaps st ar - shaped,  per f orat i on 
t hat  i s  c l osed when t he membrane i s  al l owed t o rel ax but  i s  
opened by a nose 312a of  t he connec t or  pi ece 312 of  t he 
parent  cont ai ner ,  when t he bal l  i s  appl i ed t o t he connect or  10 
pi ece.  

I n an al t ernat i ve conf i gurat i on t he val ve i n t he 
di spense apert ure coul d be heat  operat ed and st i l l  be 
seal ed when put  i nt o t he machi ne,  openi ng when i t  c omes  
i nt o cont ac t  wi t h t he war m wat er  vi a a bi met al l i c  st r i p 15 
opener  f or  exampl e,  or  j ust  by t he heat i ng of  t he mat er i al .  

I t  wi l l  be observed t hat  even t hough t he di spense 
openi ng c an be i n t he membr ane i n t hi s  ki nd of  embodi ment ,  
t he ref i l l  process  does  not  i nvol ve t he l i qui d passi ng 
t hrough t he membrane.   Thus  i n t urn t he f ul l  f l exi bi l i t y of  20 
t he membr ane c an be used f or  t he f i l l i ng process.  

Fi gure 6 shows a var i ant  embodi ment  of  t he previ ous  
t ype,  i n whi ch t he nat ural  res i l i ence of  t he membrane 327a 
i s  at  i t  wer e augment ed by a spr i ng 340.   The spr i ng 
ext ends  f rom t he ref i l l  openi ng t o t he di spense openi ng and 25 
urges  t hem axi al l y apar t .   The membrane 327a coul d even be 
compl et el y f l acc i d,  t hough t hat  woul d pr obabl y be l ess 
ac cept abl e f rom an aest het i c  poi nt  of  vi ew.  

I f  t he di aphragm pack i s  used t o f i l l  a st andar d 
por t abl e cont ai ner  f rom t he mot her ,  i t  woul d work i n a 30 
s i mi l ar  manner  t o t he f ragr ance pac k.   There woul d be a 
means t o squeeze/ pump/ di spense t he l i qui d out  i nt o washi ng 
machi ne drawer  and st i l l  mai nt ai n t he vacuum i nsi de.  
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Such an embodi ment  coul d work f or  any l i qui d where 
buyi ng l arger  vol umes   say over  5 l i t res -  woul d make i t  
pref erabl e t o t ransf er  c l eanl y i nt o much smal l er  manageabl e 
packs .   Li qui ds coul d i nc l ude Engi ne Oi l ,  Pet rol ,  Hai r  
Shampoos/  Condi t i oners ,  Shower  Gel s ,  Frui t  Jui c es ,  Fr ui t  5 
Jui ce Concent r at es  et c .  

By havi ng such l arge parent  packs  and poss i bl y a hi gh-
val ue c hi l d pack,  t he mat er i al  and t heref ore t he 
envi ronment al  savi ngs woul d be very hi gh.  

Fi gure 7 shows a ver si on i n whi ch t he chi l d cont ai ner  10 
i s  a ref i l l abl e bot t l e di spenser  420,  such as  c an be used 
f or  soap.   The general l y f l at  body 421 has  t wo 
membranes  427,  one of  whi ch i s  vi si bl e,  and a pump 425.   
The ref i l l  openi ng 422 i s  at t ached by a sc rew f i t t i ng on a 
connect or  pi ec e 412 of  t he bot t l e 410,  whi ch can be s i mi l ar  15 
t o t hat  of  Fi gure 5.  

Fi gure 8 shows a yet  f ur t her  embodi ment  i n whi ch t he 
connect i on bet ween chi l d and parent  cont ai ners  i s  magnet i c .   
The gener al  f ormat  of  t he c ont ai ner s  i s  cuboi d,  t he 
hor i zont al  c ross- sec t i ons  bei ng t he same,  as  i s  t he c ase 20 
wi t h many per f ume di spenser s.   The connect i on pi ece 512 of  
t he par ent  i s  a r ec t angul ar  magnet i c  pl at e,  mat chi ng t he 
general  c ont ours  and penet r at ed i n t he mi ddl e by a t ube 513 
ext endi ng f r om t he mai n per f ume cavi t y i n t he parent  510.   
Wi t h t he cont ai ners  separ at ed,  t he t ube 513 i s  c l osed by a 25 
val ve,  not  shown.  

The body of  t he chi l d cont ai ner  520 i s  of  st eel ,  wi t h a 
recess f or  t he pump 525 and a l arger  rec ess cont ai ni ng t he 
col l aps i bl e cavi t y.   The l at t er  may be i n t he f orm of  a 
bel l ows ,  si mi l ar  t o t hat  of  Fi gure 1,  or  a membrane 30 
c ont ai ner  as  i n previ ous embodi ment s .   Pref erabl y t he 
body 520 i s  not  i t sel f  ( f er ro) magnet i c ,  because ot her wi se 
i t  woul d t end t o i nt er f er e wi t h devi ces,  such as c redi t  
cards ,  t hat  ar e general l y c ar r i ed i n handbags.  
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An advant age of  a c onnec t i on syst em of  t hi s  t ype i s  i t s  
very l ow hei ght  compar ed t o,  say,  a sc rew or  cat ch 
connect i on.  

I n f urt her  embodi ment s ,  t he mai n body may al so be 
whol l y or  part l y f l exi bl e,  such as a seal ed col l apsi bl e 5 
pl ast i c  bag,  whi ch can be i mpl ement ed as  a c l osed syst em.   
I n t hi s  c ase,  as  t he l i qui d cont ent  i s  bei ng ext rac t ed f r om 
t he mai n body,  no ai r  i s  l et  i n t o r epl ace t he vol ume of  
t he ext ract ed l i qui d;  c onsequent l y t he mai n body col l apses  
under  at mospher i c  pressur e.   Thi s  c an be used as a cost -10 
savi ng opt i on f or  provi di ng spi l l - f r ee r ef i l l  of  a l i qui d 
product  such as l i qui d soap.  

I t  wi l l  be seen t hat  t he mai n body and t he ref i l l abl e 
por t i on do not  necessar i l y f orm a s i ngl e uni t ,  and can be 
t wo i ndependent  cont ai ner s.   For  exampl e,  t he r ef i l l abl e 15 
por t i on c an be a st and- al one consumer  pr oduc t  such as  
l uxury moi st ur i ser ,  and t he mai n body can be kept  at  
spec i al i s t  shops  where t he owner  of  a ref i l l abl e port i on 
may pur chase a ref i l l .  

Ot her  del i very syst ems may be used i n t he ref i l l abl e 20 
por t i on t o al l ow aut omat i c  or  ac t uat ed s l ow rel ease or  shot  
r el ease of  t he cont ent ,  f or  exampl e i n pl ace of  di shwasher  
t abl et s .  
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WHAT WE CLAI M I S:

A compact  di spenser  f or  l i qui ds ,  compr i s i ng a bowl  or  
t ray- shaped r i gi d cont ai ner  wi t h an open f ace,  t he 
cont ai ner  havi ng a ref i l l  openi ng,  and a di spense 
openi ng,  t hese openi ngs  bei ng l ocat ed wi t h a spac i ng 
f r om each ot her ;  

wherei n t he open f ace of  t he bowl  i s  c over ed by a 
def ormabl e membrane t o f orm a c l osed di spense c avi t y 
adj acent  t o t he ref i l l  openi ng,  t he vol ume of  t he c avi t y 
bei ng r educed as  t he membrane i s  def ormed i nwar dl y so as 
t o empt y t he c avi t y,  wher ei n t he di spenser  i s  a f r ee-
st andi ng cont ai ner  whi ch can be connec t ed t o a suppl y 
cont ai ner  by way of  t he r ef i l l  openi ng,  and separat ed 
f r om i t  agai n,  and t he ref i l l  and di spense openi ngs  are 
such t hat  i f  t he di spenser  i s  appl i ed t o t he suppl y 
cont ai ner  by way of  t he r ef i l l  openi ng,  wi t h t he cavi t y 
i ni t i al l y empt y,  when t he membrane i s  subsequent l y 
al l owed t o spr i ng back t o i t s  r est  shape i t  draws l i qui d 
f r om t he par ent  i nt o t he cavi t y,  whi l e when t he 
di spenser  i s  separat ed f r om t he suppl y c ont ai ner  t he 
ref i l l  openi ng i s  c l osed by a val ve.  

A di spenser  ac cordi ng t o c l ai m 1,  f ur t her  i nc l udi ng a 
pump f or  di spensi ng l i qui d f r om t he di spense openi ng,  
t he cavi t y bec omi ng mai nl y or  c ompl et el y evacuat ed as  
t he di spensi ng means i s  operat ed.  

A di spenser  ac cordi ng t o c l ai m 1 or  2,  i n whi ch t he 
r i gi d c ont ai ner  i s  general l y r ound i n out l i ne and t he 
ref i l l  and di spense openi ngs are l ocat ed approxi mat el y 
at  opposi t e ends of  a di amet er .  

A di spenser  ac cordi ng t o any precedi ng c l ai m,  i n whi c h 
t he bowl  has  a l i p def i ni ng t he open f ac e,  t he bowl  has  
a groove,  and t he membrane i s  r et ai ned i n t hi s  groove by 
a seal i ng r i ng.  
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A di spenser  ac cordi ng t o any one of  c l ai ms  1 t o 3,  i n 
whi ch t he membrane i s  i nt egral  wi t h t he bowl .  

A di spenser  ac cordi ng t o c l ai m 1,  i n whi ch t he di spenser  
i s  general l y spher i cal ,  t he r i gi d c ont ai ner  bei ng 
approxi mat el y a hemi spher e and t he membr ane 
approxi mat el y t he ot her  hal f .  

A di spenser  ac cordi ng t o c l ai m 6,  i n whi ch t he di spense 
openi ng t akes t he f orm of  a manual  val ve.  

A di spenser  ac cordi ng t o c l ai m 7,  i n whi ch t he val ve i s  
l ocat ed on t he membrane.  

A di spenser  ac cordi ng t o any precedi ng c l ai m and 
i nc l udi ng an auxi l i ary rest or i ng means ass i st i ng t he 
membrane t o ret urn t o t he f ul l  c onf i gurat i on.  

A di spenser  ac cordi ng t o c l ai m 1 and havi ng t he f or m of  
a f l at - si ded bot t l e,  one or  each f l at  si de bei ng 
const i t ut ed by a membr ane.  

A cont ai ner  syst em f or  l i qui ds ,  i nc l udi ng a par ent  
cont ai ner  and a chi l d cont ai ner ,  i n whi c h 

 t he parent  c ont ai ner  provi des a st orage cavi t y f or  
c onf i ni ng a l i qui d,  and i s  conf i gur ed t o c oupl e 
det achabl y t o t he chi l d c ont ai ner  f or  ref i l l i ng t he 
chi l d c ont ai ner  t hrough a suppl y openi ng i n t he 
parent  cont ai ner ,  and 

 t he chi l d cont ai ner  i s  a di spense cont ai ner  
ac cordi ng t o any precedi ng c l ai m.  

A cont ai ner  syst em acc ordi ng t o c l ai m 11,  wherei n t he 
membrane urges  l i qui d f rom t he parent  cont ai ner  t o t he 
chi l d c ont ai ner  when t he chi l d cont ai ner  i s  c oupl ed t o 
t he par ent  c ont ai ner ,  so as  t o cause an amount  of  l i qui d 
t o pass  f rom t he f i r st  cavi t y i nt o t he sec ond c avi t y,  
ensur i ng t hat  t he chi l d c ont ai ner  i s  f i l l ed when 
connect ed t o t he parent  c ont ai ner .  
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A cont ai ner  syst em acc ordi ng t o c l ai m 11 or  12,  wherei n 
t he chi l d i s  at t ached t o t he parent  by a magnet i c  
c onnect i on.  

A cont ai ner  syst em f or  l i qui ds ,  i nc l udi ng a par ent  
cont ai ner  and a chi l d cont ai ner ,  i n whi c h 

 t he parent  c ont ai ner  provi des a st orage cavi t y f or  
c onf i ni ng a l i qui d,  and i s  conf i gur ed t o c oupl e 
det achabl y t o t he chi l d c ont ai ner  f or  ref i l l i ng t he 
chi l d c ont ai ner  t hrough a suppl y openi ng i n t he 
parent  cont ai ner ;  

 t he chi l d cont ai ner  compr i ses a ref i l l  openi ng,  
whi ch i s  kept  c l osed by a val ve unl ess  t he di spenser  
i s  c onnec t ed t o t he parent  cont ai ner ,  and a di spense 
openi ng,  t hese openi ngs bei ng l ocat ed wi t h a spac i ng 
f r om each ot her ;  and a di spense cavi t y adj acent  t o 
t he ref i l l  openi ng,  whose vol ume i s  r educed as  
l i qui d i s  di spensed,  t he ref i l l  and di spense 
openi ngs bei ng such t hat  i f  t he di spenser  i s  appl i ed 
t o a sui t abl e parent  c ont ai ner  by way of  t he ref i l l  
openi ng,  wi t h t he cavi t y i ni t i al l y empt y,  a 
r es i l i ent  c omponent  dr aws  l i qui d f r om t he parent  
i nt o t he cavi t y;  

i n whi c h t he c onnec t i on bet ween par ent  and chi l d 
cont ai ner s i s  magnet i c .  

A cont ai ner  syst em acc ordi ng t o c l ai m 13 or  14,  wherei n 
t he chi l d cont ai ner  does not  c ont ai n a magnet .  

A di spenser  ac cordi ng t o c l ai m 1,  subst ant i al l y as  
herei n desc r i bed wi t h ref er ence t o any embodi ment  
di sc l osed.  

A compact  di spenser  f or  l i qui ds ,  subst ant i al l y as  her ei n 
desc r i bed wi t h ref erence t o any embodi ment  shown i n 
Fi gures  3A t o 8.  
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A cont ai ner  syst em acc ordi ng t o c l ai m 11 or  14,  
subst ant i al l y as  herei n descr i bed wi t h r ef erenc e t o any 
embodi ment  di sc l osed.  

A cont ai ner  syst em f or  l i qui ds ,  subst ant i al l y as herei n 
desc r i bed wi t h ref erence t o any embodi ment  shown i n 
Fi gures  3A t o 8.  


