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Description 

This  invention  relates  to  valves  for  the  atom- 
ized  delivery  of  liquids  contained  under  pressurized 
gas,  such  as  nitrogen,  in  cans  or  other  containers. 

More  particularly,  the  valves  of  the  invention 
are  of  the  type  in  which  liquid  mixes  with  gas  in  a 
chamber  located  upstream  of  a  valving  member 
which  controls  the  delivery  of  the  atomized  product 
and  moves  within  said  chamber.  A  valve  of  this 
type  is  described  for  example  in  Italian  patent 
1,096,119  or  its  corresponding  U.S.A.  patent 
4,417,674. 

In  this  known  valve  the  valving  member  moves 
against  a  spring  in  a  chamber  in  which  the  gas  and 
liquid  are  mixed.  This  system  is  susceptible  to 
improvement  in  the  sense  of  reducing  its  gas  con- 
sumption  to  thus  maintain  acceptable  pressure  lev- 
els  even  when  the  contained  liquid  is  nearly  ex- 
hausted  and,  more  importantly,  in  the  sense  of 
providing  a  more  complete  atomization. 

According  to  the  invention,  this  improvement  is 
obtained  by  providing  for  premixing  between  the 
liquid  and  gas  to  take  place  in  a  premixing  cham- 
ber  positioned  prior  to  that  in  which  the  the  valving 
member  moves  and  separated  from  it  by  a  nozzle 
or  narrow  hole  having  a  cross-section  substantially 
less  than  that  of  said  chambers. 

According  to  a  preferred  embodiment  of  the 
invention,  separate  nozzles  or  narrow  passages  for 
the  gas  and  liquid  open  into  the  premixing  cham- 
ber. 

The  invention  will  be  more  apparent  from  the 
description  of  two  preferred  embodiments  thereof 
given  hereinafter  by  way  of  non-limited  example 
and  illustrated  on  the  accompanying  drawing,  in 
which: 

Figure  1  is  a  cross-section  through  a  first  em- 
bodiment  of  the  atomizing  valve; 
Figure  1A  is  a  cross-section  on  the  line  A-A  of 
Figure  1  ; 
Figure  2  is  an  identical  view  of  a  second  em- 
bodiment  of  the  invention. 
With  reference  to  the  figures,  the  valve  for  the 

delivery  of  liquids  in  atomized  form  comprises  a 
hollow  body  1,  1A  clinched  to  a  base  or  cap  2,  2A 
fixed  in  known  manner  to  a  can  or  other  container 
3  containing  a  pressurized  gas  such  as  nitrogen 
and  a  liquid  such  as  perfume.  In  proximity  to  its 
upper  end  the  hollow  body  1  comprises  a  flange 
4A  in  which  an  annular  channel  5,  5A  is  provided, 
bounded  on  its  inside  by  a  wall  6,  6A  having  a 
height  less  than  the  outer  wall  7,  7A. 

In  the  base  of  the  groove  5,  5A  there  are 
provided  apertures  8,  8A,  and  on  the  inner  wall  6, 
6A  there  rests  an  elastic  seal  ring  9,  9A  which  is 
compressed  on  one  side  by  the  wall  6,  6A  and  on 
the  other  side  by  the  cap  2,  2A. 

Through  the  central  hole  in  the  ring  9,  9A  there 
extends  the  hollow  stem  10,  10A  of  a  valving 
member  11,  11  A,  the  remaining  part  16,  16A  of 
which  is  housed  in  that  part  12,  12A  of  greatest 

5  cross-section  of  the  cavity  provided  axially  in  the 
body  1,  1A.  Said  part  12,  12A  is  known  hereinafter 
as  the  delivery  chamber  for  simplicity. 

The  valving  member  11,  11A  is  mobile  axially 
against  a  spring  13,  13A  resting  lowerly  on  an 

io  annular  base  recess  14,  14A  which  delimits  the 
delivery  chamber  12,  12A  and  surrounds  a  nozzle 
or  narrow  hole  20,  20A. 

In  the  rest  state  shown  in  the  figures  and 
assuming  that  the  cap  2,  2A  has  been  fixed  to  the 

75  container  3,  the  seal  for  the  delivery  valve  is  pro- 
vided  by  an  upper  annular  edge  15,  15A  of  the  part 
16,  16A  urged  against  the  seal  ring  9,  9A  by  the 
spring  13,  13A  and  by  the  ring  9,  9A  itself  at  the 
level  of  a  series  of  radial  apertures  17,  17A  in  said 

20  stem,  which  it  intercepts  in  a  sealed  manner.  The 
part  16,  16A  of  the  valving  member  11,  11A  com- 
prises  one  or  more  preferably  helical  grooves  18, 
18A  in  a  number  equal  to  the  number  of  radial 
apertures  17,  17A. 

25  The  narrow  hole  20,  20A  connects  the  delivery 
chamber  12,  12Ato  a  premixing  chamber  21,  21  A. 

In  the  embodiment  shown  in  Figure  1,  the 
premixing  chamber  21  has  the  shape  shown  in  the 
cross-sectional  view  of  Figure  1A,  defined  by  a  flat 

30  wall  30,  a  wall  31  in  the  shape  of  a  circular  arc 
extending  through  more  than  180°,  and  a  groove 
32  which  extends  parallel  to  the  axis  of  the  body  1 
to  open  (via  a  slot  33)  into  the  gaseous  environ- 
ment  of  the  container  3  when  this  latter  is  in  its 

35  substantially  erect  position  for  use. 
The  premixing  chamber  21  is  bounded  lowerly 

by  the  upper  end  of  a  tubular  insert  34  rigid  with 
the  body  1  and  provided  in  said  end  with  a  nozzle 
or  narrow  hole  35  coaxial  with  20  and  leading  to 

40  the  premixing  chamber.  The  tubular  insert  defines 
with  its  outer  wall  and  the  groove  32  a  channel 
through  which  the  gas  can  reach  the  premixing 
chamber  21  . 

A  usual  dip  tube  37  is  mounted  on  the  tubular 
45  insert  34,  which  abuts  against  a  step  36  on  the 

body  1  . 
The  cross-sectional  areas  of  the  nozzles  20 

and  35  and  of  the  groove  32  are  substantially  less 
than  those  of  the  chamber  12  and  21. 

50  It  is  interesting  to  note  that  in  the  described 
delivery  valve  of  the  invention  the  groove  32  can 
be  obtained  by  frontal  forming,  which  enables  pas- 
sage  cross-sections  (in  the  part  in  which  the  groove 
is  bounded  by  the  insert  34)  of  0.2  mm2  to  be 

55  obtained,  which  would  otherwise  be  obtainable  only 
by  laser,  ie  by  additional  operational  means  and 
processes.  Grooves  of  different  cross-section  can 
be  obtained  merely  by  changing  the  forming  pin.  It 
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is  important  to  note  that  a  relationship  exists  be- 
tween  principally  the  cross-sectional  areas  of  the 
nozzles  20,  35  and  the  channel  formed  by  the 
groove  35,  such  that  by  varying  these  a  very  low 
gas  consumption  through  the  groove  35  can  be 
obtained.  Specifically,  the  passage  cross-sections 
of  the  nozzles  and  groove  are  chosen  so  that  this 
latter  is  the  smaller  and  the  nozzle  20  has  a  greater 
cross-section  than  the  nozzle  35.  For  example  the 
cross-section  of  the  nozzle  35  could  be  0.3  mm2, 
that  of  the  nozzle  20  could  be  0.35  mm2  and  that  of 
the  groove  32  could  be  0.2  mm2.  It  can  be  as- 
sumed  that  on  delivery,  a  Venturi  effect  is  created 
by  the  liquid  under  pressure,  with  the  result  that  a 
small  quantity  of  gas  is  drawn  through  the  groove 
32  and  mixed  with  the  liquid  fraction  in  the  premix- 
ing  chamber  21,  the  gas  and  liquid  then  emerging 
into  the  further  chamber  12  in  which  intimate  gas- 
eous  state  mixing  takes  place  by  the  effect  of 
expansion.  In  the  chamber  12,  pressure  energy  is 
transformed  into  kinetic  energy  with  the  result  that 
the  mixture  gains  velocity  in  passing  to  the  delivery 
knob  50. 

The  embodiment  shown  in  Figure  2  also  com- 
prises  a  premixing  chamber  21  A  to  which  however 
the  gas  flows  via  a  narrow  radial  passage  60,  the 
cross-section  of  which  is  less  than  that  of  the 
nozzle  20A.  The  premixing  chamber  has  a  lower 
larger-diameter  portion  with  the  frusto-conical  con- 
necting  part  61  acting  as  a  total  or  partial  sealing 
seat  for  a  ball  62  which  is  retained  in  the  chamber 
12  by  an  inserted  cup  63  provided  with  axial 
grooves  64  for  liquid  passage.  The  cup  is  retained 
in  situ  by  the  dip  tube  65  and  an  inner  shoulder  66 
on  the  body  1A. 

The  purpose  of  the  ball  62  is  to  prevent  or 
reduce  gas  consumption  when  the  container  3  is 
used  inverted  instead  of  upright,  which  is  its  cor- 
rect  position. 

On  pressing  the  delivery  knob  50A  with  the 
container  upright,  the  depressed  knob  50A  allows 
the  liquid  to  pass  from  the  dip  tube  65  through  the 
axial  grooves  64  and  into  the  premixing  chamber 
21  A  to  reach  its  upper  narrow  region  in  which 
mixing  takes  place  with  the  gas  which  enters 
through  the  narrow  passage  60.  The  gas/liquid  mix- 
ture  is  throttled  by  the  nozzle  20A  and  passes  into 
the  chamber  12A  in  which  further  intimate  mixing 
takes  place. 

Under  these  conditions,  which  are  those  under 
which  the  container  is  normally  used,  the  ball  62  is 
in  the  cup  63,  but  on  inverting  the  container  the 
ball  becomes  positioned  against  the  conical  seat 
61  by  gravity.  In  this  case,  access  to  the  chamber 
12A  can  occur  only  via  the  passage  60,  where  the 
liquid  is  present.  Thus  only  liquid  can  reach  the 
chamber  12A,  via  said  passage.  However  by  pro- 
viding  narrow  passages  on  the  frusto-conical  sur- 

face  61  it  is  possible  for  a  certain  small  quantity  of 
gas  to  enter  the  chamber  21  A  through  the  dip  tube 
65,  the  mouth  of  which  is  now  within  the  gaseous 
region  of  the  container. 

5  The  invention  also  evidently  covers  an  embodi- 
ment  in  which  the  delivery  valve  of  Figure  1  is 
provided  with  a  ball  with  the  same  purpose  of 
reducing  or  excluding  gas  consumption  if  the  con- 
tainer  is  incorrectly  used  inverted.  For  this  purpose 

io  it  is  sufficient  to  use  the  ball  arrangement  shown  in 
Figure  2. 

Claims 

is  1.  Valve  for  the  atomized  delivery  of  liquids  con- 
tained  under  pressurized  gas,  such  as  nitrogen 
in  cans  or  other  containers,  comprising  a  body 
(1)  and  a  valving  member  (11,  11  A)  and  in 
which  liquid  is  mixed  with  gas  in  a  chamber 

20  (12,  12A)  positioned  upstream  of  the  valving 
member  (11,  11  A)  which  controls  the  delivery 
of  the  atomized  product  and  moves  within  said 
chamber,  characterised  in  that  premixing  be- 
tween  the  liquid  and  gas  takes  place  in  a 

25  premixing  chamber  (21,  21  A)  positioned  prior 
to  that  chamber  (12,  12A)  in  which  the  valving 
member  (11,  11  A)  moves  and  separated  there- 
from  by  a  nozzle  or  narrow  passage  (20,  20A) 
having  a  cross-section  substantially  less  than 

30  that  of  said  two  chambers. 

2.  Valve  as  claimed  in  claim  1  ,  characterised  by  a 
ball  (62)  for  totally  or  partially  interrupting  the 
connection  between  the  premixing  chamber 

35  (21,  21  A)  and  a  dip  tube  (65)  when  the  con- 
tainer  (3)  is  used  inverted. 

3.  Valve  as  claimed  in  claim  1  or  2,  characterised 
in  that  separate  nozzles  or  narrow  inlet  pas- 

40  sages  (32,  35)  for  the  gas  and  the  liquid  open 
into  the  premixing  chamber  (21). 

4.  Valve  as  claimed  in  claim  2,  characterised  in 
that  the  premixing  chamber  (21  A)  comprises  a 

45  region  of  reduced  diameter  which  is  connected 
to  the  narrow  passage  (20A)  opening  into  the 
chamber  (12A)  in  which  the  valving  member 
(11  A)  moves,  the  connection  between  said  re- 
gion  and  the  dip  tube  (65)  being  partially  or 

50  totally  interruptable  by  the  ball  (62). 

5.  Valve  as  claimed  in  claim  3,  characterised  in 
that  the  narrow  inlet  passage  (32)  for  the  flow 
of  gas  to  the  premixing  chamber  (21)  is  a 

55  groove  which  extends  within  the  body  (1)  par- 
allel  to  its  axis  and  is  partly  delimited  by  an 
insert  (34)  containing  the  narrow  passage  (35) 
for  the  liquid. 

3 
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6.  Valve  as  claimed  in  claim  5,  characterised  in 
that  one  side  of  the  insert  (34)  delimits  the 
premixing  chamber  (21),  which  has  a  smaller 
cross-section  than  the  insert  (34). 

7.  Valve  as  claimed  in  claims  1  and  3,  or  claims 
1,  3  and  5,  or  claims  1,  3,  5  and  6,  charac- 
terised  in  that  the  narrow  inlet  passage  (32)  for 
the  gas  has  a  smaller  cross-section  than  the 
narrow  inlet  passage  (35)  for  the  liquid,  this 
latter  having  a  smaller  cross-section  than  the 
narrow  passage  (20)  leading  from  the  premix- 
ing  chamber  (21)  to  the  chamber  (12)  in  which 
the  valving  member  (11)  moves. 

8.  Valve  as  claimed  in  claim  4,  characterised  in 
that  a  narrow  radial  passage  (60)  for  the  gas 
opens  into  the  narrow  region  of  the  premixing 
chamber  (21  A). 

Patentanspruche 

1.  Ventil  fur  zerstaubte  Abgabe  von  Flussigkeiten, 
welche  mit  unter  Druck  stehendem  Gas,  wie 
etwa  Stickstoff,  in  Dosen  oder  anderen  Behal- 
tern  bereitgehalten  werden,  mit  einem  Korper 
(1)  und  einem  Ventilteil  (11,  11  A)  und  bei  dem 
Flussigkeit  mit  Gas  in  einer  Kammer  (12,  12A) 
gemischt  wird,  die  stromaufwarts  des  Ventil- 
teils  (11,  11  A)  liegt,  das  die  Abgabe  von  zer- 
staubtem  Produkt  steuert  und  sich  innerhalb 
der  Kammer  bewegt,  dadurch  gekennzelch- 
net,  dal3  eine  Vormischung  zwischen  der  Flus- 
sigkeit  und  dem  Gas  in  einer  Vormischkammer 
(21,  21  A)  stattfindet,  die  vor  der  Kammer  (12, 
12A)  liegt,  in  der  sich  das  Ventilteil  (11,  11  A) 
bewegt,  und  davon  durch  eine  Duse  oder  eine 
enge  Offnung  (20,  20A)  getrennt  ist,  die  einen 
wesentlich  kleineren  Querschnitt  als  die  beiden 
Kammern  hat. 

2.  Ventil  nach  Anspruch  1,  gekennzeichnet 
durch  eine  Kugel  (62)  zum  vollstandigen  oder 
teilweisen  Unterbrechen  der  Verbindung  zwi- 
schen  der  Vormischkammer  (21,  21  A)  und  ei- 
ner  Tauchleitung  (65),  wenn  der  Behalter  (3) 
umgedreht  verwendet  wird. 

3.  Ventil  nach  Anspruch  1  oder  2,  dadurch  ge- 
kennzeichnet,  dal3  sich  getrennte  Dusen  oder 
enge  EinlaBoffnungen  (32,  35)  fur  das  Gas  und 
die  Flussigkeit  in  die  Vormischkammer  (21) 
offnen. 

4.  Ventil  nach  Anspruch  2,  dadurch  gekenn- 
zeichnet,  dal3  die  Vormischkammer  (21  A)  ei- 
nen  Bereich  mit  reduziertem  Durchmesser  auf- 
weist,  der  mit  der  engen  Offnung  (20A)  in 

Verbindung  steht,  die  sich  in  die  Kammer 
(12A)  off  net,  in  der  sich  das  Ventilteil  (11  A) 
bewegt,  wobei  die  Verbindung  zwischen  dem 
Bereich  und  der  Tauchleitung  (65)  teilweise 

5  oder  vollstandig  durch  die  Kugel  (62)  zu  unter- 
brechen  ist. 

5.  Ventil  nach  Anspruch  3,  dadurch  gekenn- 
zeichnet,  dal3  die  enge  EinlaBoffnung  (32)  fur 

io  den  Gaszustrom  zu  der  Vormischkammer  (21) 
eine  Nut  ist,  die  innerhalb  des  Korpers  (1) 
parallel  zu  seiner  Achse  verlauft  und  teilweise 
von  einem  Einsatz  (34)  begrenzt  wird,  der  die 
enge  Offnung  (35)  fur  die  Flussigkeit  enthalt. 

15 
6.  Ventil  nach  Anspruch  5,  dadurch  gekenn- 

zeichnet,  dal3  eine  Seite  des  Einsatzes  (34) 
die  Vormischkammer  (21)  begrenzt,  die  einen 
kleineren  Querschnitt  als  der  Einsatz  (34)  hat. 

20 
7.  Ventil  nach  Anspruch  1  und  3,  oder  Anspru- 

chen  1,  3  und  5,  oder  Anspruchen  1,  3,  5  und 
6,  dadurch  gekennzeichnet,  dal3  die  enge 
EinlaBoffnung  (32)  fur  das  Gas  einen  kleineren 

25  Querschnitt  als  die  enge  EinlaBoffnung  (35)  fur 
die  Flussigkeit  hat,  wobei  die  letztere  einen 
kleineren  Querschnitt  als  die  enge  Offnung  (20) 
hat,  die  von  der  Vormischkammer  (21)  zur 
Kammer  (12)  fuhrt,  in  der  sich  das  Ventilteil 

30  (11)  bewegt. 

8.  Ventil  nach  Anspruch  4,  dadurch  gekenn- 
zeichnet,  dal3  ein  enger  radialer  Durchgang 
(60)  fur  das  Gas  sich  in  den  engen  Bereich  der 

35  Vormischkammer  (21  A)  off  net. 

Revendications 

1.  Soupape  pour  I'atomisation  de  liquides  conte- 
40  nus,  en  presence  d'un  gaz  sous  pression  tel 

que  I'azote,  dans  des  bombes  aerosols  ou 
autres  recipients,  comprenant  un  corps  (1)  et 
un  element  de  soupape  (11,  11  A)  et  dans 
laquelle  le  liquide  est  melange  a  un  gaz  dans 

45  une  chambre  (12,  12A)  positionnee  en  amont 
de  I'element  de  soupape  (11,  11  A)  qui  com- 
mande  la  distribution  du  produit  atomise  et  se 
deplace  a  I'interieur  de  ladite  chambre,  carac- 
terisee  en  ce  que  le  melange  prealable  entre 

50  le  liquide  et  le  gaz  se  deroule  dans  une  cham- 
bre  de  pre-melange  (21,  21  A)  positionnee 
avant  ladite  chambre  (12,  12A)  dans  laquelle 
I'element  de  soupape  (11,  11  A)  se  deplace  et 
qui  est  separee  de  cette  derniere  par  un  ajuta- 

55  ge  ou  passage  etroit  (20,  20A)  de  diametre 
substantiellement  inferieur  a  celui  des  deux 
chambres  susmentionnees. 

4 
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2.  Soupape  selon  la  revendication  1  ,  caracterisee 
par  une  bille  (62)  permettant  d'interrompre  to- 
talement  ou  partiellement  la  communication 
entre  la  chambre  de  pre-melange  (21,  21  A)  et 
un  tube  d'immersion  (65)  lorsque  le  recipient  5 
(3)  est  utilise  a  I'envers. 

3.  Soupape  selon  la  revendication  1  ou  2,  carac- 
terisee  en  ce  que  des  ajutages  ou  passages 
d'entree  etroits  (32,  35)  separes  pour  le  gaz  et  w 
le  liquide  debouchent  dans  la  chambre  de  pre- 
melange  (21). 

4.  Soupape  selon  la  revendication  2,  caracterisee 
en  ce  que  la  chambre  de  pre-melange  (21  A)  is 
comprend  une  region  de  diametre  reduit,  rac- 
cordee  au  passage  etroit  (20A)  debouchant 
dans  la  chambre  (12A)  dans  laquelle  se  depla- 
ce  I'element  de  soupape  (11  A),  la  liaison  entre 
ladite  region  et  le  tube  d'immersion  (65)  pou-  20 
vant  etre  partiellement  ou  totalement  interrom- 
pue  par  la  bille  (62). 

5.  Soupape  selon  la  revendication  3,  caracterisee 
en  ce  que  le  passage  d'entree  etroit  (32)  du  25 
flux  de  gaz  vers  la  chambre  de  pre-melange 
(21)  consiste  en  une  rainure  menagee  a  I'inte- 
rieur  du  corps  (1),  parallelement  a  I'axe  de  ce 
dernier,  et  est  partiellement  delimite  par  un 
insert  (34)  comportant  le  passage  etroit  (35)  30 
pour  le  liquide. 

6.  Soupape  selon  la  revendication  5,  caracterisee 
en  ce  qu'une  face  de  I'insert  (34)  delimite  la 
chambre  de  pre-melange  (21),  de  plus  faible  35 
section  que  I'insert  (34). 

7.  Soupape  selon  les  revendications  1  et  3,  ou 
les  revendications  1,  3  et  5,  ou  les  revendica- 
tions  1,  3,  5  et  6,  caracterisee  en  ce  que  le  40 
passage  d'entree  etroit  (32)  pour  le  gaz  pre- 
sente  une  section  inferieure  a  celle  du  passa- 
ge  d'entree  etroit  (35)  pour  le  liquide,  ce  der- 
nier  ayant  une  section  inferieure  a  celle  du 
passage  etroit  (20)  menant  de  la  chambre  de  45 
pre-melange  (21)  a  la  chambre  (12)  dans  la- 
quelle  se  deplace  I'element  de  soupape  (11). 

8.  Soupape  selon  la  revendication  4,  caracterisee 
en  ce  qu'un  passage  radial  etroit  (60)  pour  le  so 
gaz  debouche  dans  la  region  etroite  de  la 
chambre  de  pre-melange  (21  A). 
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