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Description 

This  invention  relates  to  container  closures, 
and  more  particularly  to  a  squeeze-type  container 
dispensing  closure  which  opens  to  dispense  a  fluid 
product  from  the  container  when  the  container  is 
squeezed  and  which  automatically  closes  when  the 
squeezing  pressure  is  released. 

A  variety  of  packages,  including  dispensing 
packages  or  containers,  have  been  developed  for 
personal  care  products  such  as  shampoo,  lotions, 
etc.,  as  well  as  for  other  fluid  materials.  Closures 
for  these  types  of  containers  typically  have  a  flexi- 
ble,  self-sealing,  slit-type  dispensing  valve  mounted 
over  the  container  opening.  When  the  container  is 
squeezed,  the  fluid  contents  of  the  container  are 
discharged  through  the  valve. 

While  closures  used  for  such  packages  may 
function  generally  satisfactorily,  there  is  a  need  for 
an  improved  closure  which  can  be  more  easily 
manufactured  and  assembled  with  reduced  manu- 
facturing  costs. 

Also,  it  would  be  advantageous  if  such  an 
improved  closure  could  be  provided  with  a  design 
that  would  accommodate  high  speed,  high  quantity 
manufacturing  techniques  with  a  reduced  product 
reject  rate. 

The  present  invention  provides  a  dispensing 
closure  suitable  for  an  opening  in  a  squeeze-type 
container.  The  closure  includes  a  structural  con- 
figuration  that  prevents  "doming"  or  upwardly  con- 
vex  distortion  of  the  closure  when  it  is  applied  to 
the  container.  Such  distortion  may,  if  not  minimized 
or  controlled,  lead  to  inadequate  retention  of  the 
valve  and/or  looseness  of  the  valve  in  the  closure. 
In  an  extreme  case,  the  valve  might  even  be  ex- 
pelled  from  the  closure  during  use. 

US-A-4  749  108  discloses  a  dispensing  closure 
comprising  the  features  set  out  in  the  preambles  of 
claims  1  and  3. 

To  overcome  the  above  mentioned  problem, 
the  valve  closure  body  according  to  the  invention  is 
provided  with  a  skirt  for  securing  the  body  to  the 
container.  The  body  has  an  annular  top  wall  ex- 
tending  inwardly  from  the  skirt  to  define  the  dis- 
pensing  passage  and  to  define  a  means,  such  as  a 
collar,  for  receiving  the  valve.  The  body  includes 
flexure  means  for  permitting  outward  displacement 
of  the  valve  receiving  means  with  a  minimum  of 
distortion.  The  flexure  means  includes  an  annular 
channel  in  the  top  wall  located  radially  outwardly  of 
the  valve  receiving  means  and  opening  upwardly  to 
define  a  reduced  thickness  section  of  the  top  wall 
so  as  to  accommodate  elongation  of  the  section 
when  the  top  wall  is  engaged  by  the  container  to 
which  the  body  is  secured.  This  permits  the  top 
wall  to  be  moved  upwardly  in  a  generally  planar 
configuration  without  bulging. 

Another  feature  of  the  present  invention  is  a 
structure  for  insuring  the  sealing  of  the  valve  when 
it  is  not  being  used  to  dispense  the  contents  from 
the  container.  In  particular,  the  closure  includes  a 

5  valve  having  a  flexible  central  wall  disposed  across 
at  least  a  portion  of  the  dispensing  passage  and 
defining  at  least  one  normally  closed  dispensing 
slit. 

The  body  includes  a  support  member  spaced 
io  below  the  valve  central  wall.  Further,  a  lid  is  pro- 

vided  for  being  disposed  on  the  body  in  a  closed 
position  over  the  valve.  The  lid  includes  an  annular 
sealing  collar  for  engaging  the  valve  central  wall  at 
a  location  radially  outwardly  of  the  dispensing  slit 

75  so  as  to  force  the  valve  central  wall  against  the 
support  member  to  seal  the  valve  closed  around 
the  slit. 

Another  optional  feature  which  may  be  includ- 
ed  in  the  closure  relates  to  an  improved  valve 

20  retention  structure.  The  valve  is  provided  with  a 
peripheral,  flexible  flange,  and  first  and  second 
spaced-apart  clamping  members  on  the  body  ex- 
tend  peripherally  around  at  least  a  portion  of  the 
discharge  passage  to  clamp  the  valve  flange.  The 

25  first  and  second  clamping  members  define  gen- 
erally  opposed,  spaced-apart  first  and  second 
clamping  surfaces  for  clamping  the  valve  flange.  At 
least  one  of  the  clamping  surfaces  includes  a  pro- 
jecting  protrusion,  such  as  a  spike,  or  plurality  of 

30  spikes,  to  aid  in  retaining  the  valve  flange  between 
the  clamping  members. 

Another  optional  valve  retention  structure  that 
may  be  provided  in  the  closure  also  requires  the 
valve  to  have  a  peripheral  flange.  The  closure  body 

35  defines  the  seat  for  receiving  the  valve  flange  and 
defines  a  cylindrical  wall  or  collar  around  the  valve 
seat  to  surround  the  periphery  of  the  valve  flange 
and  to  receive  a  novel  retaining  ring.  The  ring  is 
attached  to  a  part  of  the  closure  body  such  as  the 

40  collar.  The  ring  engages  the  valve  flange  and  re- 
tains  the  valve  in  the  closure  body.  Various  em- 
bodiments  of  the  retaining  ring  have  one  or  more  of 
the  following  novel  features: 

(a)  a  clamping  surface  for  engaging  the  valve 
45  flange  wherein  the  clamping  surface  lies  at  an 

oblique  angle  to  a  plane  oriented  transversely  of 
the  dispensing  passage; 
(b)  a  clamping  surface  with  a  plurality  of 
spaced-apart  protrusions; 

50  (c)  a  clamping  surface  adapted  to  face  the  con- 
tainer  and  having  at  least  one  gripping  ring; 
(d)  a  channel  for  engaging  an  end  of  the  collar 
in  a  snap-fit  engagement;  and 
(e)  a  snap-fit  engagement  with  the  collar  on  the 

55  outer  side  of  the  valve  flange  relative  to  the 
container  interior. 

Numerous  other  advantages  and  features  of 
the  present  invention  will  become  readily  apparent 
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from  the  following  detailed  description  of  the  inven- 
tion,  from  the  claims,  and  from  the  accompanying 
drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

In  the  accompanying  drawings  forming  part  of 
the  specification,  in  which  like  numerals  are  em- 
ployed  to  designate  like  parts  throughout  the  same, 

FIG.  1  is  a  perspective  view  of  one  form  of  a 
closure  of  the  present  invention  showing  an  op- 
tional  lid  in  a  closed  position  on  the  closure; 
FIG.  2  is  a  perspective  view  of  the  closure  in 
FIG.  1  shown  with  the  lid  in  an  open  position; 
FIG.  3  is  a  view  similar  to  FIG.  2,  but  showing 
the  internal  components  in  an  exploded,  per- 
spective  arrangement; 
FIG.  4  is  a  greatly  enlarged,  fragmentary,  cross- 
sectional  view  taken  generally  along  the  plane  4- 
4  in  FIG.  1; 
FIG.  5  is  a  greatly  enlarged,  cross-sectional  view 
taken  generally  along  the  plane  5-5  in  FIG.  2; 
FIG.  6  is  a  greatly  enlarged,  fragmentary,  plan 
view  of  the  underside  of  the  closure  lid  taken 
generally  along  the  plane  6-6  in  FIG.  2; 
FIG.  7  is  a  greatly  enlarged,  fragmentary,  plan 
view  of  the  closure  body  taken  generally  along 
the  plane  7-7  in  FIG.  3; 
FIG.  8  is  a  greatly  enlarged,  cross-sectional  view 
of  the  insert  ring  taken  generally  along  the  plane 
8-8  in  FIG.  3; 
FIG.  9  is  a  plan  view  taken  generally  along  the 
plane  9-9  in  FIG.  8; 
FIG.  10  is  a  cross-sectional  view  similar  to  FIG. 
5,  but  showing  a  defective  design  of  a  closure 
body  without  a  valve  and  retaining  ring; 
FIG.  11  is  a  cross-sectional  view  similar  to  FIG. 
5,  but  with  the  valve  removed,  and  the  right- 
hand  side  of  FIG.  11  illustrates,  in  phantom 
lines,  the  orientation  of  the  closure  before  it  is 
fully  assembled  on  a  container  while  the  left- 
hand  side  of  FIG.  11  illustrates,  in  solid  lines, 
the  final  orientation  of  the  closure  when  fully 
assembled  on  the  container; 
FIG.  12  is  a  fragmentary,  cross-sectional  view 
taken  generally  along  the  plane  12-12  in  FIG.  13 
and  showing  a  second  embodiment  of  the  clo- 
sure  with  the  valve  and  lid  removed  for  pur- 
poses  of  illustrating  interior  details; 
FIG.  13  is  a  fragmentary  plan  view  of  the  body 
of  the  closure  shown  in  FIG.  17; 
FIG.  14  is  a  view  similar  to  FIG.  12,  but  showing 
the  closure  body  assembled  with  the  valve,  re- 
taining  ring,  and  closure  lid; 
FIG.  15  is  a  perspective  view  of  the  interior  of 
the  lid  of  the  closure  illustrated  in  FIG.  14; 
FIG.  16  is  a  plan  view  of  the  underside  of 
another  embodiment  of  an  insert  ring  that  may 

be  incorporated  in  an  embodiment  of  the  clo- 
sure  of  the  present  invention; 
FIG.  17  is  a  cross-sectional  view  taken  generally 
along  the  plane  17-17  in  FIG.  16; 

5  FIG.  18  is  a  fragmentary,  plan  view  of  the  body 
of  a  third  embodiment  of  the  closure  of  the 
present  invention  shown  with  the  valve  and  lid 
removed  to  illustrate  interior  details; 
FIG.  19  is  a  fragmentary,  cross-sectional  view 

io  taken  generally  along  the  plane  19-19  in  FIG. 
18; 
FIG.  20  is  a  perspective  view  of  another,  and 
preferred,  embodiment  of  the  closure  of  the 
present  invention  showing  the  closure  body  and 

is  lid  in  the  as  molded  orientation  and  showing  the 
internal  components  in  an  exploded,  perspective 
arrangement; 
FIG.  21  is  an  enlarged  plan  view  of  the  retaining 
member  taken  generally  along  the  plane  21-21 

20  in  FIG.  20; 
FIG.  22  is  a  cross-sectional  view  taken  generally 
along  the  plane  22-22  in  FIG.  20  but  showing 
the  lid  in  a  fully  opened  position;  and 
FIG.  22A  is  a  greatly  enlarged,  fragmentary, 

25  cross-sectional  view  of  the  valve  flange  clamp- 
ing  region  shown  in  FIG.  22; 
FIG.  23  is  a  view  similar  to  FIG.  22A  but  show- 
ing  the  lid  fully  closed. 

30  DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

While  this  invention  is  susceptible  of  embodi- 
ment  in  many  different  forms,  this  specification  and 

35  the  accompanying  drawings  disclose  only  some 
specific  forms  as  examples  of  the  invention.  The 
invention  is  not  intended  to  be  limited  to  the  em- 
bodiments  so  described,  and  the  scope  of  the 
invention  will  be  pointed  out  in  the  appended 

40  claims. 
For  ease  of  description,  the  closure  of  this 

invention  is  described  in  the  normal  (upright)  op- 
erating  position,  and  terms  such  as  upper,  lower, 
horizontal,  etc.,  are  used  with  reference  to  this 

45  position.  It  will  be  understood,  however,  that  the 
closure  of  this  invention  may  be  manufactured, 
stored,  transported,  used,  and  sold  in  an  orientation 
other  than  the  position  described. 

With  reference  to  the  figures,  a  first  embodi- 
50  ment  of  the  closure  of  the  present  invention  is 

illustrated  in  FIGS.  1-9  and  11  and  is  represented 
generally  in  many  of  those  figures  by  reference 
numeral  40.  The  closure  40  is  adapted  to  be  dis- 
posed  on  a  container,  such  as  a  container  42  (FIG. 

55  11),  which  has  a  conventional  mouth  or  opening 
formed  by  a  neck  44  or  other  suitable  structure. 
The  closure  40  may  be  fabricated  from  a  thermo- 
plastic  material,  or  other  materials,  compatible  with 

3 
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the  container  contents. 
As  best  illustrated  in  FIGS.  1-3,  the  closure  40 

includes  a  housing,  base,  or  body  50.  In  the  illus- 
trated  embodiment,  the  housing  or  body  50  in- 
cludes  a  peripheral  wall  in  the  form  of  a  cylindrical 
skirt  52.  The  skirt  52  includes,  on  its  interior  sur- 
face,  a  conventional  thread  54  or  other  suitable 
means  (e.g.,  snap-fit  bead  (not  illustrated))  for  en- 
gaging  suitable  cooperating  means,  such  as  a 
thread  56  (FIG.  11),  on  the  container  neck  44  to 
releasably  secure  the  body  50  to  the  container  42 
(FIG.  11). 

In  the  first  embodiment  illustrated  in  FIGS.  1-9 
and  11,  the  body  50  includes  a  top  wall  58  (FIGS. 
2,  4,  5,  7,  and  11)  which  defines  a  divided  dispens- 
ing  passage  62  as  best  illustrated  in  FIGS.  4,  5  and 
7.  The  dispensing  passage  62  establishes  commu- 
nication  between  the  container  interior  and  exterior 
through  the  container  opening  defined  by  the  con- 
tainer  neck  44. 

As  best  illustrated  in  FIG.  11,  the  body  50 
includes  an  internal  sealing  ring  64  which  projects 
downwardly  from  the  underside  of  the  top  wall  58 
and  functions  as  a  seal  for  protruding  against  or 
into  the  container  neck  44  for  engaging  a  periph- 
eral  surface  of  the  neck  44  to  effect  a  tight  seal. 

The  closure  body  top  wall  58  also  includes  a 
central  support  member  68  within  the  dispensing 
aperture  62  for  supporting  a  dispensing  valve  70  as 
described  in  more  detail  hereinafter. 

The  support  member  68  has  an  upwardly  fac- 
ing  concave  surface  74  (FIGS.  5  and  7)  which  is 
surrounded  by  a  flat,  annular,  peripheral  surface 
76.  The  support  member  68  is  maintained  in  posi- 
tion  within  the  dispensing  passage  62  by  radially 
oriented  arms  80  (FIG.  7)  which  extend  from  an 
annular  seat  or  valve  clamping  member  84  (FIGS. 
3  and  4). 

The  upwardly  facing  surface  of  the  seat  or 
clamping  member  84  may  be  characterized  as  a 
seating  surface  or  clamping  surface  112  for  engag- 
ing  the  valve  70  as  will  be  described  in  detail 
hereinafter. 

The  closure  body  top  wall  58  also  defines  a 
receiving  means,  such  as  an  upwardly  projecting, 
generally  cylindrical,  collar  88,  for  receiving  the 
valve  70  and  a  retaining  ring  90. 

As  illustrated  in  FIGS.  3  and  5,  the  valve  70 
includes  a  flexible  central  wall  92  which  is  disposed 
across  at  least  a  portion  of  the  dispensing  passage 
in  the  body  50.  The  valve  central  wall  92  defines  at 
least  one  normally  closed  dispensing  slit  94.  Pref- 
erably,  two  such  slits  94  are  disposed  at  intersect- 
ing  right  angles  to  form  a  cross  shape.  Each  slit  94 
extends  completely  through  the  thickness  of  the 
central  wall  92. 

The  valve  central  wall  92  is  surrounded  by 
generally  cylindrical  portion  96  from  which  extends 

a  flange  98.  In  the  preferred  form  illustrated  in  the 
first  embodiment  of  the  closure  shown  in  FIGS.  1-9 
and  11,  the  valve  flange  98  has  a  cross-sectional 
shape  as  viewed  in  FIG.  5  which  may  be  character- 

5  ized  as  a  "dovetail"  shape. 
When  the  valve  70  is  disposed  in  the  closure 

body  50  in  the  dispensing  passage  62,  the  valve 
peripheral  flange  98  is  oriented  to  define  a  central 
plane  100  (FIG.  5)  that  is  generally  transverse  to 

io  the  discharge  passage  62.  The  thickness  of  the 
flange  normal  to  the  plane  is  greater  at  the  periph- 
eral  radial  edge  of  the  flange  than  inwardly  thereof. 
The  thickness  of  the  valve  flange  98  may  also  be 
characterized  as  decreasing  with  increasing  dis- 

15  tance  from  the  flange  peripheral  edge.  The  flange 
98  defines  first  and  second  engagement  surfaces 
101  and  102  which  are  symmetrically  oriented  on 
opposite  sides  of  the  central  plane. 

The  insert  ring  90  is  adapted  to  be  disposed  in 
20  the  body  collar  88  by  means  of  a  snap-fit  engage- 

ment  as  illustrated  in  FIG.  5.  To  this  end,  the  collar 
88  defines  an  annular  channel  or  recess  106  for 
receiving  the  ring  90.  The  ring  90  has  a  generally 
frustoconical  configuration  in  cross-section  as  illus- 

25  trated  in  FIG.  5,  and  the  ring  is  symmetrical  about 
a  central  plane  perpendicular  to  the  ring  axis.  Thus, 
the  ring  90  may  be  mounted  in  the  closure  body 
collar  88  without  regard  to  a  particular  azimuthal 
orientation  and  without  regard  to  a  particular  upside 

30  down/right  side  up  orientation. 
When  the  insert  ring  90  is  mounted  in  the 

collar  88  over  the  valve  flange  98  as  illustrated  in 
FIG.  5,  the  valve  70  is  effectively  retained  in  the 
closure  body  50.  The  first  engagement  surface  101 

35  of  the  valve  flange  98  is  clamped  by  the  insert  ring 
90,  and  the  insert  ring  90  may  be  defined  as  a  first 
clamping  member  having  a  first  clamping  surface 
111  (FIG.  5)  for  contacting  the  valve  flange  surface 
101. 

40  The  first  clamping  surface  111  is  spaced  from 
the  valve  body  second  clamping  surface  112.  Both 
clamping  surfaces  111  and  112  are  symmetrically 
arranged  on  opposite  sides  of  the  valve  flange 
central  plane  100  (FIG.  5).  The  spacing  between 

45  the  clamping  surfaces  111  and  112  is  less  at  a 
location  adjacent  the  dispensing  passage  than  at  a 
location  outwardly  therefrom.  That  is,  the  spacing 
between  the  clamping  surfaces  increases  with  in- 
creasing  distance  from  the  dispensing  passage. 

50  Preferably,  the  surface  profile  of  each  clamping 
surface  111  and  112  generally  conforms  to  the 
surface  profile  of  the  adjacent  valve  flange  surface 
101  and  102,  respectively. 

Preferably,  the  valve  flange  engagement  sur- 
55  faces  101  and  102  diverge  in  a  direction  away  from 

the  dispensing  passage  in  a  uniform  manner,  such 
as  at  the  constant  taper  angle  illustrated.  Similarly, 
the  spaced-apart  clamping  surfaces  111  and  112 

4 
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also  preferably  diverge  in  a  direction  away  from  the 
dispensing  passage  in  a  uniform  manner,  such  as 
at  the  constant  taper  angle  illustrated.  Preferably, 
and  as  illustrated  in  FIG.  5,  the  first  clamping 
surface  111  on  the  retaining  ring  90  has  a 
frustoconical  configuration,  and  the  second  clamp- 
ing  surface  112  on  the  closure  body  seat  84  also 
has  a  frustoconical  configuration. 

The  novel  closure  illustrated  in  FIGS.  1-9  and 
11  provides  a  clamping  arrangement  which  se- 
curely  holds  the  valve  70  in  the  closure  body 
without  requiring  special  internal  support  structures 
or  bearing  members  adjacent  the  interior  surface  of 
the  valve  cylindrical  portion  96.  This  permits  the 
region  adjacent  the  interior  surface  of  the  cylin- 
drical  portion  96  to  be  substantially  open,  free,  and 
clear  so  as  to  minimize  any  restriction  on  the  flow 
of  the  container  contents  through  the  passage  62. 

The  valve  70  functions  in  a  well-known  manner. 
When  the  container  42  (FIG.  11)  is  subjected  to 
external  forces,  as  when  the  container  is  squeezed 
to  dispense  the  contents,  the  fluid  material  in  the 
container  is  forced  up  against  the  valve  70  to 
temporarily  deform  the  valve  central  portion  92 
whereby  the  fluid  material  is  discharged  from  the 
container  through  the  slits  94.  When  the  application 
of  external  pressure  on  the  container  is  terminated, 
the  inherent  resilience  of  the  valve  material  causes 
the  valve  to  return  to  its  normal,  unstressed,  closed 
orientation.  Flexible,  self-sealing  valves  of  this  type 
are  well-known  in  the  art.  For  example,  see  U.S. 
Patent  Nos.  1,607,993,  1,825,553,  2,802,607, 
2,937,795  and  3,257,046. 

The  valve  70  may  be  fabricated  from  thermo- 
plastic  materials,  such  as  polypropylene,  polyethyl- 
ene,  copolyester  elastomers,  polyurethane,  various 
styrenes,  and  chlorinated  olefins.  It  is  also  con- 
templated  that  other  materials  may  be  used,  such 
as  thermoset  materials,  including  silicone,  natural 
rubber,  and  ethylene. 

The  closure  may  be  provided  with  a  lid  120. 
The  lid  120  may  be  a  separate,  unconnected  com- 
ponent  which  may  be  placed  on,  and  removed 
from,  the  closure  body  50.  Preferably,  the  lid  120  is 
mounted  to  an  edge  of  the  closure  body  50  as 
illustrated  in  FIG.  2.  The  lid  is  adapted  to  be 
pivoted  between  (1)  a  closed  position  (FIG.  1)  over 
the  closure  top  wall  58  and  valve  70  and  (2)  an 
open  position  spaced  away  from  the  top  wall  58 
and  valve  70  (FIG.  2). 

In  the  preferred  embodiment,  the  lid  120  is 
connected  to  the  closure  body  50  by  suitable 
means,  such  as  a  snap-action  hinge  124  as  illus- 
trated  in  FIG.  2.  Such  a  snap-action  hinge  124  is 
formed  integrally  with  the  closure  housing  50  and 
lid  120.  The  illustrated  snap-action  hinge  124  is  a 
conventional  type  described  in  U.S.A.  Patent  No. 
4,403,712. 

Preferably,  the  lid  120  and  closure  body  are 
molded  as  a  unitary  structure  from  suitable  thermo- 
plastic  materials,  such  as  polypropylene  or  polyeth- 
ylene. 

5  When  the  closure  body  is  molded  from  thermo- 
plastic  materials,  the  provision  of  the  flat  annular 
surface  76  around  the  concave  support  member 
surface  74  aids  in  the  molding  process.  This  elimi- 
nates  having  to  mold  an  acute  angle  at  the  periph- 

io  eral  edge  of  the  concave  surface  74.  Such  a  sharp 
angle  is  difficult  to  mold  and  is  more  likely  to 
break. 

The  use  of  the  separate,  snap-fit  retaining  ring 
90  accommodates  the  manufacture  of  the  closure 

is  40  and  accommodates  assembly  of  the  compo- 
nents.  In  some  applications,  it  may  be  desireable  to 
hold  the  retaining  ring  90  in  a  place  in  the  closure 
body  50  by  additional  or  other  means,  such  as 
sonic  welding,  adhesive  bonding,  chemically  fused 

20  bonding,  or  friction  welding  bonding. 
In  any  case,  it  is  preferable  to  provide  a  re- 

duced  spacing  between  the  ring  90  and  the  closure 
body  seat  84  inwardly  from  the  peripheral  edge  of 
the  valve  flange  98.  This  provides  a  reduced  vol- 

25  ume  region  and  requires  substantially  increased 
forces  for  valve  removal. 

The  valve  retention  capability  of  the  closure 
can  be  increased  even  further  by  providing  at  least 
one  projecting  protrusion  on  one  of  the  clamping 

30  surfaces.  For  example,  in  the  preferred  embodi- 
ment  illustrated  in  FIG.  1-9  and  11,  projecting  pro- 
trusions  in  the  form  of  teeth  or  spikes  130  are 
circumferentially  spaced-apart  on  the  closure  body 
seat  clamping  surface  112.  Additionally,  the  clamp- 

35  ing  surface  112  includes  a  stepped  ring  or  ridge  of 
material  136.  The  protrusions,  such  as  teeth-like 
projections,  spikes,  and  rings,  increase  the  retain- 
ing  force  because  they  become  embedded  in  the 
valve  flange  material  or  otherwise  deform  the  valve 

40  flange  material.  If  desired,  such  protrusions  could 
be  additionally  or  alternatively  provided  on  the 
clamping  surface  1  1  1  that  is  defined  by  the  retain- 
ing  ring  90. 

When  a  closure  is  applied  to  a  container  (as 
45  illustrated  in  FIG.  11),  there  is  a  potential  for  dis- 

torting  the  closure  and  loosening  the  clamped  valve 
70.  This  potential  problem  is  illustrated  in  FIG.  10 
for  a  closure  40'  that  does  not  include  a  special 
compensating  structure  provided  by  a  preferred 

50  embodiment  of  the  present  invention. 
In  particular,  with  reference  to  FIG.  10,  the 

closure  40'  is  shown  with  the  valve  and  retaining 
ring  removed  from  the  closure  body  50'  which  is 
threadingly  engaged  with  a  container  42'.  As  the 

55  closure  body  50'  engages  the  top  end  surface  of 
the  neck  of  the  container  42',  the  closure  body  top 
wall  58'  begins  to  be  pushed  upwardly  so  as  to 
bow  upwardly  or  "dome". 

5 
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Because  the  closure  top  wall  58'  is  connected 
about  its  outer  periphery  to  the  side  wall  or  skirt  of 
the  closure  body  50',  the  top  wall  58'  moves  up- 
wardly  a  greater  amount  at  locations  radially  in- 
wardly  from  the  periphery  of  the  closure  body  than 
it  does  at  the  outer  periphery  of  the  closure  body. 
This  "doming"  phenomenon  causes  the  collar  88' 
to  be  expanded  radially  outwardly  as  indicated  by 
the  angle  A  in  FIG.  10.  This  results  in  the  diameter 
of  the  collar  88'  increasing  at  the  retaining  ring 
receiving  recess  106'.  As  a  consequence,  the  re- 
taining  ring  (not  illustrated)  may  become  loose  and 
may  even  be  forced  out  of  the  collar  88'.  This 
would  permit  the  valve  (not  illustrated)  to  be  ex- 
pelled  from  the  closure. 

A  feature  of  the  preferred  embodiment  of  the 
present  invention  functions  to  overcome  the  "dom- 
ing"  tendency  of  the  closure  body  50  when  it  is 
applied  to  a  container  42  as  illustrated  in  FIG.  11. 
Specifically,  an  annular  channel  140  is  defined  in 
the  top  wall  58  radially  outwardly  of  the  collar  88. 
Preferably,  the  channel  140  has  a  V-shaped  cross- 
section  and  opens  upwardly  around  the  collar  88  to 
define  a  reduced  thickness  section  in  the  top  wall. 
This  accommodates  elongation  of  the  section  when 
the  top  wall  58  is  engaged  by  the  end  of  the 
container  neck. 

The  right-hand  side  of  FIG.  11  illustrates  (in 
phantom)  the  position  of  the  container  top  wall  58 
prior  to  engagement  of  the  top  wall  58  by  the  top 
of  the  container  neck  44.  In  this  position,  before  the 
closure  40  is  fully  threaded  onto  the  container  neck 
44,  the  reduced  cross-sectional  thickness  of  the  top 
wall  58  below  the  annular  channel  140  is  substan- 
tially  unstressed  and  undeformed. 

However,  when  the  upper  end  of  the  container 
neck  44  engages  the  closure  top  wall  (at  seal  64  on 
the  top  wall  58)  as  illustrated  in  solid  lines  in  the 
left-hand  side  of  FIG.  11,  the  portion  of  the  top  wall 
58  radially  inwardly  of  the  annular  channel  140  is 
moved  upwardly  with  considerably  less  "doming" 
because  the  reduced  thickness  section  below  the 
channel  140  can  deform  and  elongate.  This  acts  as 
a  flexure  means  or  hinge  means  to  some  extent. 

The  portion  of  the  top  wall  58  radially  inwardly 
of  the  channel  140  is  thus  pushed  up  with  consid- 
erably  less  distortion,  and  the  collar  88  tends  to 
remain  in  the  original,  unstressed,  vertical  orienta- 
tion.  This  means  that  the  diameter  of  the  ring 
receiving  recess  106  of  the  collar  88  remains  sub- 
stantially  unchanged  as  the  closure  is  tightly  en- 
gaged  with  the  container  neck.  As  a  result,  the 
valve  70  will  remain  properly  retained  within  the 
closure  40. 

Another  feature  of  the  preferred  embodiment  of 
the  closure  of  the  present  invention  prevents  in- 
advertent  discharge  or  leakage  of  the  container 
contents  out  of  the  closure.  This  feature  relies  on  a 

unique  cooperation  between  the  closure  lid  120, 
the  valve  70,  and  the  support  member  68. 

Specifically,  the  closure  lid  120,  as  best  illus- 
trated  in  FIGS.  2  and  6,  includes  an  annular  sealing 

5  collar  160  for  engaging  the  valve  central  wall  92 
when  the  lid  120  is  closed  as  illustrated  in  FIG.  4. 
The  collar  160  forces  the  valve  central  wall  92 
against  the  closure  body  support  member  68  so  as 
to  seal  the  valve  closed  around  the  slits  94  (FIGS. 

w  2  and  3). 
Preferably,  the  lid  120  also  includes  an  outer 

annular  sleeve  170  that  is  shorter  than  the  annular 
sealing  collar  160.  The  lid  120  further  includes  lugs 
172  which  are  circumferentially  spaced  apart  ar- 

15  ound  the  inner  periphery  of  the  lid  sleeve  170.  The 
lugs  172  are  unitary  with  the  lid  sleeve  170,  and 
each  lug  172  has  an  end  surface  that  is  coplaner 
with  the  sleeve  end  surface. 

The  lugs  172  and  sleeve  170  function  to  force 
20  a  peripheral,  annular  flat  surface  178  of  the  valve 

70  downwardly  when  the  lid  is  closed  (FIG.  4).  This 
helps  to  deform  the  valve  central  wall  92  downwar- 
dly  to  conform  with  the  support  member  68  so  that 
the  valve  slits  94  are  effectively  sealed  within  the 

25  annular  sealing  collar  160. 
Further,  to  ensure  that  the  sealing  collar  160 

effectively  engages  the  valve  central  wall  92,  the 
sealing  collar  160  preferably  has  a  frustoconical 
end  surface  180.  The  frustoconical  end  surface  180 

30  defines  an  angle  that  is  equal  to  the  angle  of  a  line 
tangent  to  the  support  member  concave  surface  74 
at  a  point  axially  aligned  with  a  selected  point  on 
the  end  surface  180  when  the  lid  is  closed. 

When  the  closure  lid  120  is  open,  the  valve  70, 
35  owing  to  its  inherent  resiliency,  returns  to  its  origi- 

nal,  unstressed  configuration  (FIG.  5).  In  that  con- 
figuration,  the  valve  central  wall  92  is  spaced  up- 
wardly  from  the  support  member  concave  surface 
74,  and  the  valve  cylindrical  portion  96  assumes  its 

40  original,  unstressed  cylindrical  configuration.  In  this 
configuration,  the  contents  of  the  container  may 
pass  up  through  the  dispensing  passage  62  and 
out  through  the  valve  92  when  the  pressure  of  the 
liquid  is  sufficient  to  overcome  the  resilient  closure 

45  forces  of  the  valve  70. 
FIGS.  12-19  illustrate  other  optional  features  of 

the  present  invention  which  may  be  employed  in 
place  of  some  of  the  previously  described  struc- 
tures.  FIG.  14  illustrates  an  embodiment  in  which 

50  self-sealing,  flanged  valves  are  employed.  The 
flanged  valves  are  generally  illustrated  in  simplified 
cross-sectional  views  to  show  the  overall  cross- 
sectional  configurations.  The  particular  valve  inter- 
nal  configurations,  wall  thicknesses,  curvatures  of 

55  the  valve  central  wall  portions,  etc.  may  be  of  any 
suitable  design  consistent  with  the  valve  mounting 
flange  structure  that  is  illustrated. 

6 



11 EP  0  495  440  B1 12 

A  second  embodiment  of  a  closure  body  is 
illustrated  in  FIGS.  12-15  wherein  the  closure  body 
includes  a  top  wall  58E  defining  an  interrupted 
dispensing  passage  62E  (FIG.  13).  The  top  wall 
58E  includes  a  central  support  member  68E  which 
is  maintained  in  the  dispensing  passage  62E  by 
arms  80E. 

The  closure  body  top  wall  58E  includes  a  lower 
clamping  member  84E  defining  an  frustoconical 
clamping  surface  11  2D  that  functions  as  the  lower 
seat  for  a  peripheral  mounting  flange  98E  of  a  self- 
sealing  valve  70E. 

The  closure  body  top  wall  58E  includes  a  cylin- 
drical  collar  88E  having  an  outwardly  directed  bead 
91  E.  A  retaining  ring  90E  (FIG.  14)  is  provided  with 
a  channel  93E  for  conforming  to  the  collar  88E  and 
being  mounted  thereon  in  a  snap-fit  engagement  to 
retain  the  valve  70E  in  the  closure  body.  The  body 
top  wall  58E  also  defines  an  annular  channel  97E 
(FIGS.  12  and  14)  for  receiving  the  lower  portion  of 
the  wall  of  the  ring  90E.  This  prevents  the  ring  90E 
from  being  pried  off  with  a  fingernail  or  tool. 

A  novel  lid  120E  is  provided  for  covering  the 
closure  body  top  wall  58E,  valve  70E,  and  retaining 
ring  90E.  As  illustrated  in  FIGS.  14  and  15,  the  lid 
120E  includes  a  sleeve  170E  for  engaging  the 
exterior  of  a  cylindrical  portion  96E  of  the  valve 
70E.  Further,  the  lid  120E  includes  a  plurality  of 
downwardly  extending  lugs  172E  which  define  a 
spoke-like  configuration  and  which  are  adapted  to 
engage  the  top  surface  of  the  valve  70E. 

The  lid  120E  may  be  a  separate,  removeable 
component  or  may  be  attached  to  the  closure  body 
by  a  suitable  hinge  structure.  In  any  event,  when 
the  lid  120E  is  properly  closed  over  the  valve  70E 
(FIG.  14),  the  side  of  the  valve  cylindrical  portion 
96E  is  sealed  by  the  lid  sleeve  170E,  and  the 
upper  surface  of  the  valve  70E  is  restrained  against 
outward  deformation  by  the  lugs  172E. 

The  self-sealing  valve  70E  includes  a  conven- 
tional  dispensing  structure,  such  as  a  slit  or  slits 
(not  illustrated).  However,  the  opening  of  the  valve 
in  the  outward  direction  will  be  substantially  re- 
strained  by  the  lid  lugs  172E.  Further,  any  leakage 
through  the  valve  70E  will  be  retained  within  the  lid 
by  sleeve  170E. 

When  the  lid  120E  is  closed  over  the  valve 
70E,  the  bottom  of  the  valve  70E  is  spaced  above 
the  closure  body  support  member  68E.  When  lid 
120E  is  removed,  and  the  closure  is  used  for 
dispensing,  the  support  member  68E  prevents  an 
inadvertent  impact  on  the  valve  70E  from  forcing 
the  valve  70E  too  far  inwardly  into  the  closure. 
Further,  depending  upon  the  exact  configuration  of 
the  self-sealing  valve  70E  that  is  selected,  the 
valve  70E  may  also  be  maintained  in  a  downwardly 
deformed  position  against  the  support  member  68E 
when  the  lid  120E  is  in  the  closed  position.  In  that 

situation,  the  closed  position  deformation  of  the 
valve  70E  would  be  analogous  to  that  which  occurs 
with  respect  to  the  embodiment  of  the  closure  40 
illustrated  in  FIG.  4  and  discussed  above  in  detail. 

5  An  alternate  form  of  a  retaining  ring  that  can  be 
employed  in  place  of  the  retaining  ring  90E  in  FIG. 
14  is  illustrated  in  FIGS.  16  and  17  and  is  des- 
ignated  therein  generally  by  the  reference  numeral 
90F.  The  ring  90F  includes  a  channel  93F  for 

io  accommodating  the  snap-fit  engagement  with  the 
closure  body  collar  88E.  The  retaining  ring  90F 
further  includes  a  radially  inwardly  extending 
clamping  member  defining  a  downwardly  directed 
clamping  surface  1  1  1  F.  The  clamping  surface  1  1  1  F 

is  includes  a  plurality  of  teeth  or  spikes  115F.  As  best 
illustrated  in  FIG.  16,  the  spikes  115F  are  arranged 
in  two  concentric  circles.  In  each  circle,  the  spikes 
115F  are  circumferentially  spaced  apart.  The 
spikes  115F  in  the  outer  circle  are  offset  relative  to 

20  the  spikes  115F  in  the  inner  circle. 
A  third  embodiment  of  a  closure  is  illustrated  in 

FIGS.  18  and  19  wherein  the  body  top  wall  is 
designated  generally  by  the  reference  numeral 
58G.  The  top  wall  58G  is  adapted  to  receive  a 

25  suitable,  self-sealing,  flanged,  dispensing  valve  (not 
illustrated),  such  as  the  valve  70E  illustrated  in  FIG. 
14. 

The  central  portion  of  the  top  wall  58G  is 
similar  to  the  embodiment  illustrated  in  FIG.  13  and 

30  includes  an  interrupted  or  divided  dispensing  pas- 
sage  62G  through  which  a  liquid  can  be  dispensed 
around  a  central  support  member  68G.  The  sup- 
port  member  68G  is  joined  to  a  lower  clamping 
member  84G  by  arms  80G.  The  lower  clamping 

35  member  84G  defines  an  upwardly  facing  clamping 
surface  112G  for  engaging  the  underside  of  the 
self-sealing  valve  flange  (not  illustrated). 

The  enclosure  body  top  wall  58G  includes  a 
generally  cylindrical  collar  88G  which  is  adapted  to 

40  receive  the  self-sealing  valve.  The  collar  88G  de- 
fines  an  inwardly  open  channel  106G  for  receiving 
a  suitable  retaining  ring. 

The  presently  contemplated  preferred  embodi- 
ment  of  the  closure  of  the  present  invention  is 

45  illustrated  in  FIGS.  20-23  and  is  represented  gen- 
erally  in  those  figures  by  reference  numeral  40J. 
The  closure  40J  is  adapted  to  be  disposed  on  a 
container  (not  illustrated)  which  has  a  conventional 
mouth  or  opening  formed  by  a  neck  or  other  suit- 

so  able  structure.  The  closure  40J  may  be  fabricated 
from  a  thermoplastic  material,  or  other  materials, 
compatible  with  the  container  contents. 

The  closure  40J  includes  a  housing,  base,  or 
body  50J.  In  the  illustrated  embodiment,  the  hous- 

55  ing  or  body  50J  includes  a  peripheral  wall  in  the 
form  of  an  oval  skirt  52J. 

The  body  50J  includes  a  downwardly  depend- 
ing  collar  51  J  (FIGS.  22  and  23).  The  interior 
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surface  of  the  collar  51  J  has  a  conventional  snap-fit 
bead  54J  or  other  suitable  means  (e.g.,  a  thread 
(not  illustrated))  for  engaging  suitable  cooperating 
means,  such  as  an  annular  groove  (not  illustrated) 
that  is  typically  provided  on  the  container  neck  to 
releasably  secure  the  body  50J  to  the  container. 

The  body  50J  includes  a  top  wall  58J  (FIG. 
20)  which  defines  a  dispensing  passage  62J  (FIG. 
20).  The  dispensing  passage  62J  establishes  com- 
munication  between  the  container  interior  and  ex- 
terior  through  the  container  opening  defined  by  the 
container  neck. 

The  closure  body  top  wall  58J  also  includes  a 
first  clamping  member  in  the  form  of  an  inner 
flange  59J  around  the  dispensing  aperture  62J  for 
clamping  a  soft,  resilient,  dispensing  valve  70J  as 
described  in  more  detail  hereinafter.  The  first 
clamping  member  or  flange  59J  has  a  first,  down- 
wardly  facing  clamping  surface  111  J.  The  clamping 
surface  111  J  may  be  characterized  as  a  seating 
surface  and  preferably  includes  protrusions  in  the 
form  of  sharp  annular  rings  115J.  In  a  preferred 
embodiment,  there  are  two  concentric  rings  115J  of 
identical  cross  section  which  each  have  a  projec- 
tion  height  in  the  range  of  about  0,018  cm  (0.007 
inch)  to  about  0,030  cm  (0.012  inch).  The  trans- 
verse  cross-sectional  profile  of  each  ring  is  a  30  °  - 
60°  -90°  triangle  in  which  the  60°  angle  is  defined 
at  the  outwardly  projecting  end  of  the  ring. 

As  illustrated  in  FIGS.  20  and  22,  the  dispens- 
ing  valve  70J  is  mounted  in  the  closure  body  50J. 
The  valve  70J  is  substantially  identical  to  the  valve 
70  discussed  above  with  reference  to  the  first  em- 
bodiment  illustrated  in  FIGS.  1-9  and  11.  Specifi- 
cally,  the  valve  70J  includes  a  flexible  central  wall 
92J  which  is  disposed  across  at  least  a  portion  of 
the  dispensing  passage  62J  in  the  body  50J.  The 
valve  central  wall  92J  defines  at  least  one  normally 
closed  dispensing  slit  94J.  Preferably,  two  such 
slits  94J  are  disposed  at  intersecting  right  angles  to 
form  a  cross  shape.  Each  slit  94J  extends  com- 
pletely  through  the  thickness  of  the  central  wall 
92  J. 

The  valve  central  wall  92J  is  surrounded  by 
generally  cylindrical  portion  96J  from  which  ex- 
tends  a  flange  98J.  In  the  preferred  form,  the  valve 
flange  98J  has  a  cross-sectional  shape,  as  viewed 
in  FIG.  22A,  which  may  be  characterized  as  a 
"dovetail"  shape. 

When  the  valve  70J  is  disposed  in  the  closure 
body  50J  in  the  dispensing  passage  62J,  the  valve 
peripheral  flange  98J  is  oriented  to  define  a  central 
plane  100J  (FIG.  22A)  that  is  generally  transverse 
to  the  discharge  passage  62J.  The  thickness  of  the 
flange  98J  normal  to  the  plane  is  greater  at  the 
peripheral  radial  edge  of  the  flange  than  inwardly 
thereof.  The  thickness  of  the  valve  flange  98J  may 
also  be  characterized  as  decreasing  with  increasing 

distance  from  the  flange  peripheral  edge.  The 
flange  98J  defines  first  and  second  engagement 
surfaces  101  J  and  102J  which  are  symmetrically 
oriented  on  opposite  sides  of  the  central  plane 

5  100J.  Preferably,  the  first  and  second  engagement 
surfaces  101  J  and  102J  are  each  oriented  at  about 
a  22°  angle  relative  to  the  central  plane  100J. 

A  second  clamping  member  in  the  form  of  an 
insert  retaining  ring  90J  is  adapted  to  be  disposed 

io  in  the  body  collar  51  J  by  means  of  a  snap-fit 
engagement  as  illustrated  in  FIG.  22A.  To  this  end, 
the  collar  51  J  defines  an  annular  channel  or  recess 
106J  for  receiving  the  ring  90.  The  ring  90J  in- 
cludes  a  peripheral  flange  99J  which  is  shaped  to 

is  be  received  in,  and  mate  with,  the  collar  annular 
channel  106J.  To  aid  in  assembly,  the  flange  99J  is 
preferably  somewhat  resilient  to  facilitate  insertion 
of  the  ring  90J  into  the  closure  body  collar  51  J. 

The  ring  90J  includes  a  generally  cylindrical, 
20  internal,  sealing  ring  or  collar  64J  which  projects 

downwardly  from  the  underside  of  the  ring  90J  and 
functions  as  a  seal  for  protruding  against  or  into  the 
neck  of  the  container  (not  illustrated).  The  collar 
64J  engages  a  peripheral  surface  of  the  container 

25  neck  to  effect  a  tight  seal. 
The  ring  90J  has  a  clamping  wall  or  member 

84J  (FIG.  22A)  which  extends  between  the  outer 
flange  99J  and  the  inner  collar  64J.  The  upwardly 
facing  surface  of  the  wall  or  member  84J  may  be 

30  characterized  as  a  seating  surface  or  second 
clamping  surface  112J  for  engaging  the  valve  70J 
as  will  be  described  in  detail  hereinafter. 

Preferably,  upwardly  projecting  protrusions  in 
the  form  of  teeth  or  spikes  130J  are  circumferen- 

35  tially  spaced-apart  in  the  clamping  surface  112J.  In 
the  presently  contemplated  preferred  embodiment, 
twelve  such  spikes  130J  are  equally  spaced  around 
the  annular  clamping  surface  112J.  Each  spike  has 
a  height  in  the  range  of  about  0,018  cm  (0.007 

40  inch)  to  about  0,030  cm  (0.012  inch). 
Also,  a  ring  131  J  is  preferably  provided  in- 

wardly  of  the  spikes  130J.  The  ring  131  J  preferably 
has  the  same  cross-sectional  configuration  and 
cross-sectional  dimensions  as  the  rings  115J  on 

45  the  body  first  clamping  surface  111  J.  In  a  presently 
contemplated  product,  the  diameter  of  the  inner 
ring  115J  is  about  1,43  cm  (0.562  inch),  the  diam- 
eter  of  the  outer  ring  115J  is  about  1,59  cm  (0.626 
inch),  the  diameter  of  the  second  clamping  surface 

50  ring  131  J  is  about  1,42  cm  (0.559  inch),  and  the 
upwardly  projecting  teeth  130J  are  arranged  in  a 
circle  having  a  diameter  of  about  1,58  cm  (0.623 
inch). 

The  insert  ring  90J  is  symmetrical  around  its 
55  vertical  axis  and  may  thus  be  mounted  in  the 

closure  body  collar  51  J  without  regard  to  a  particu- 
lar  azimuthal  orientation.  When  the  insert  ring  90J 
is  mounted  in  the  collar  51  J  under  the  valve  flange 

8 
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98J  as  illustrated  in  FIG.  33A,  the  valve  70J  is 
effectively  retained  in  the  closure  body  50J.  The 
first  engagement  surface  101  J  of  the  valve  flange 
98J  is  clamped  by  the  closure  body  first  clamping 
surface  111  J.  The  second  engagement  surface 
102J  of  the  valve  flange  98J  is  clamped  by  the 
second  clamping  surface  112J  of  the  insert  ring 
90J 

The  first  clamping  surface  111  J  is  spaced  from 
the  second  clamping  surface  112J.  Both  clamping 
surfaces  111  J  and  112J  are  symmetrically  ar- 
ranged  on  opposite  sides  of  the  valve  flange  cen- 
tral  plane  100J  (FIG.  22A).  The  spacing  between 
the  clamping  surfaces  111  J  and  112J  is  less  at  a 
location  adjacent  the  dispensing  passage  than  at  a 
location  outwardly  therefrom.  That  is,  the  spacing 
between  the  clamping  surfaces  increases  with  in- 
creasing  distance  from  the  dispensing  passage. 

Preferably,  the  surface  profile  of  each  clamping 
surface  111  J  and  112J  generally  conforms  to  the 
surface  profile  of  the  adjacent  valve  flange  engage- 
ment  surfaces  101  J  and  102J,  respectively.  It  is 
preferred  that  the  valve  flange  engagement  sur- 
faces  101  J  and  102J  diverge  in  a  direction  away 
from  the  dispensing  passage  in  a  uniform  manner, 
such  as  at  the  constant  taper  angle  illustrated 
(about  22°  relative  to  the  plane  100J  for  the  pres- 
ently  contemplated  preferred  embodiment).  Simi- 
larly,  the  spaced-apart  clamping  surfaces  111  J  and 
112J  also  preferably  diverge  in  a  direction  away 
from  the  dispensing  passage  in  a  uniform  manner, 
such  as  at  the  constant  taper  angle  illustrated 
(about  22°  relative  to  the  plane  100J  for  the  pres- 
ently  contemplated  preferred  embodiment).  Thus, 
as  illustrated  in  FIG.  22A,  the  first  clamping  surface 
111  J  and  the  second  clamping  surface  112J  each 
have  a  frustoconical  configuration. 

The  novel  closure  illustrated  in  FIGS.  20-23 
provides  a  clamping  arrangement  which  securely 
holds  the  valve  70J  in  the  closure  body  without 
requiring  special  internal  support  structures  or 
bearing  members  adjacent  the  interior  surface  of 
the  valve  cylindrical  portion  96J.  This  permits  the 
region  adjacent  the  interior  surface  of  the  cylin- 
drical  portion  96J  to  be  substantially  open,  free, 
and  clear  so  as  to  minimize  any  restriction  on  the 
flow  of  the  container  contents  through  the  passage 
62  J. 

A  novel  valve  support  system  is  provided  by 
the  insert  ring  90J.  In  particular,  as  shown  in  FIGS. 
21  and  22,  the  support  ring  90J  includes  a  central 
support  member  68J  within  the  dispensing  aperture 
of  the  closure  body.  The  support  member  68J  has 
an  upwardly  facing  concave  surface  74J  which  is 
surrounded  by  a  flat,  annular,  peripheral  surface 
76J.  The  support  member  68J  is  connected  with 
the  ring  inner  collar  64J  by  radially  oriented  arms 
80  J. 

The  valve  70J  functions  in  the  same  manner  as 
the  valve  70  described  above  with  reference  to  the 
first  embodiment  illustrated  in  FIGS.  1-9  and  11. 
The  valve  70J  may  be  fabricated  from  the  same 

5  materials  discussed  with  reference  to  the  valve  70 
used  in  the  first  embodiment. 

The  closure  40J  is  preferably  provided  with  a 
lid  120J.  The  lid  120J  may  be  a  separate,  uncon- 
nected  component  which  may  be  placed  on,  and 

io  removed  from,  the  closure  body  50J.  Preferably, 
the  lid  120J  is  mounted  to  an  edge  of  the  closure 
body  50J  as  illustrated  in  FIG.  20.  The  lid  120J  is 
adapted  to  be  pivoted  between  (1)  a  closed  posi- 
tion  (FIG.  23)  over  the  closure  top  wall  58J  and 

is  valve  70J  and  (2)  an  open  position  spaced  away 
from  the  top  wall  58J  and  valve  70J  (FIG.  22). 

Preferably,  the  lid  120J  and  closure  body  50J 
are  molded  as  a  unitary  structure  from  suitable 
thermoplastic  materials,  such  as  polypropylene  or 

20  polyethylene.  In  the  preferred  embodiment,  the  lid 
120J  is  connected  to  the  closure  body  50J  by 
suitable  means,  such  as  a  conventional  living  film 
hinge  124J  as  illustrated  in  FIGS.  22  and  23.  Such 
a  hinge  124J  is  formed  integrally  with  the  closure 

25  housing  50J  and  lid  120J. 
The  lid  120J  can  be  held  or  maintained  in  the 

fully  opened  position  illustrated  in  FIG.  22  by 
means  of  an  interference  fit.  Specifically,  the  clo- 
sure  body  skirt  52J  includes  a  recess  123J  which 

30  is  open  to  the  exterior  surface  of  the  skirt.  The  lid 
120J  includes  a  suitable  projection  125J  which  can 
be  forced  into  the  slot  123J  when  the  lid  120J  is  in 
the  fully  opened  position  as  illustrated  in  FIG.  22. 
The  walls  of  the  slot  123J  and/or  the  projection 

35  125J  have  a  sufficient  resiliency  to  accommodate 
an  interference  fit.  Thus,  when  the  lid  120J  is  fully 
opened  as  illustrated  in  FIG.  22,  the  container  can 
be  inverted  to  dispense  the  contents,  and  the  lid 
120J  will  not  fall  forward  into  the  dispensing 

40  stream. 
A  feature  of  the  preferred  embodiment  of  the 

closure  of  the  present  invention  prevents  inadver- 
tent  discharge  or  leakage  of  the  container  contents 
out  of  the  closure.  This  feature  relies  on  a  unique 

45  cooperation  between  the  closure  lid  120J,  the  valve 
70J,  and  the  support  member  68J. 

Specifically,  the  closure  lid  120J,  as  best  illus- 
trated  in  FIGS.  20,  22,  and  23,  includes  an  annular 
sealing  collar  160J  for  engaging  the  valve  central 

50  wall  92J  when  the  lid  120J  is  closed  as  illustrated 
in  FIG.  23.  The  collar  160J  forces  the  valve  central 
wall  92J  against  the  closure  body  support  member 
68J  so  as  to  seal  the  valve  closed  around  the  slits 
94J  (FIG.  20). 

55  Preferably,  the  lid  120J  also  includes  an  outer 
annular  sleeve  170J  that  is  shorter  than  the  annular 
sealing  collar  160J.  The  lid  120J  further  includes 
lugs  172J  (FIG.  20)  which  are  circumferentially 
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spaced  apart  around  the  inner  periphery  of  the  lid 
sleeve  170J.  The  lugs  172J  are  unitary  with  the  lid 
sleeve  170J,  and  each  lug  172J  has  an  end  surface 
that  is  coplaner  with  the  sleeve  end  surface. 

The  lugs  172J  and  sleeve  170J  function  to 
force  a  peripheral,  annular  flat  surface  178J  of  the 
valve  70J  downwardly  when  the  lid  is  closed  (FIG. 
23).  This  helps  to  deform  the  valve  central  wall  92J 
downwardly  to  conform  with  the  support  member 
68J  so  that  the  valve  slits  94J  are  effectively  seal- 
ed  within  the  annular  sealing  collar  160J. 

Further,  to  ensure  that  the  sealing  collar  160J 
effectively  engages  the  valve  central  wall  92J,  the 
sealing  collar  160J  preferably  has  a  frustoconical 
end  surface  180J.  The  frustoconical  end  surface 
180J  defines  an  angle  that  is  equal  to  the  angle  of 
a  line  tangent  to  the  support  member  concave 
surface  74J  at  a  point  axially  aligned  with  a  se- 
lected  point  on  the  end  surface  180J  when  the  lid 
is  closed. 

When  the  closure  lid  120J  is  open,  the  valve 
70J,  owing  to  its  inherent  resiliency,  returns  to  its 
original,  unstressed  configuration  (FIG.  22).  In  that 
configuration,  the  valve  central  wall  92J  is  spaced 
upwardly  from  the  support  member  concave  sur- 
face  74J  (FIG.  22),  and  the  valve  cylindrical  portion 
96J  assumes  its  original,  unstressed  cylindrical 
configuration.  In  this  configuration,  the  contents  of 
the  container  may  pass  up  through  the  dispensing 
passage  62J  (FIG.  20)  and  out  through  the  valve 
92J  when  the  pressure  of  the  liquid  is  sufficient  to 
overcome  the  resilient  closure  forces  of  the  valve 
70  J. 

In  a  preferred  method  for  making  the  closure 
40J,  the  closure  body  50J  and  lid  120J  are  molded 
as  a  unitary  structure  from  polypropylene  in  the 
orientation  illustrated  in  FIG.  20.  As  the  closure  40J 
is  ejected  from  the  mold  (not  illustrated),  the  lid 
120J  is  moved  by  the  mold  into  the  fully  closed 
position  (FIG.  23).  Next,  the  valve  70J  is  inserted 
into  position  against  the  closed  lid  120J  and 
against  the  clamping  surface  111  J.  Subsequently, 
the  retaining  ring  90J  is  inserted  into  the  snap-fit 
engagement  with  the  closure  body  collar  51  J  so  as 
to  tightly  clamp  the  valve  70J.  The  closure  40J  is 
then  ready  for  assembly  onto  a  suitable  container. 

Preferably,  the  retainer  ring  90J  is  also  molded 
from  suitable  thermoplastic  materials.  The  provision 
of  the  flat  annular  surface  76J  around  the  concave 
support  member  surface  74J  aids  in  the  molding 
process.  This  eliminates  having  to  mold  an  acute 
angle  at  the  peripheral  edge  of  the  concave  surface 
74J.  Such  a  sharp  angle  is  difficult  to  mold  and  is 
more  likely  to  break. 

The  use  of  the  separate,  bottom-insertable, 
snap-fit,  retaining  ring  90J  accommodates  the  man- 
ufacture  of  the  closure  40J  and  accommodates 
assembly  of  the  components.  In  some  applications, 

it  may  be  desireable  to  hold  the  retaining  ring  90J 
in  place  in  the  closure  body  50J  by  additional  or 
other  means,  such  as  sonic  welding,  adhesive 
bonding,  chemically  fused  bonding,  or  friction 

5  welding  bonding. 
In  any  case,  it  is  preferable  to  provide  a  re- 

duced  spacing  between  the  ring  90J  and  the  clo- 
sure  body  seat  111  J  inwardly  from  the  peripheral 
edge  of  the  valve  flange  98J.  This  provides  a 

io  reduced  volume  region  and  requires  substantially 
increased  forces  for  valve  removal. 

The  valve  retention  capability  of  the  closure  is 
increased  even  further  by  the  provision  of  the 
unique  projecting  rings  115J  on  the  closure  body 

is  clamping  surface  111  J  and  by  the  rings  131  J  and 
spikes  130J  on  the  ring  clamping  surface  112J. 
The  spikes  and  rings  increase  the  retaining  force 
because  they  become  embedded  in  the  valve 
flange  material  or  otherwise  deform  the  valve 

20  flange  material.  If  desired,  additional  or  other  types 
of  protrusions  could  be  provided  on  the  clamping 
surfaces  111  J  and  112J. 

In  a  preferred  method  for  making  the  closure 
40J,  the  closure  body  and  lid  are  molded  from 

25  polypropylene  in  the  orientation  illustrated  in  FIG. 
20.  As  the  closure  is  ejected  from  the  mold  (not 
illustrated),  the  lid  120J  is  moved  by  the  mold  into 
the  fully  closed  position  (FIG.  23).  Next,  the  valve 
70J  is  inserted  into  position  against  the  closed  lid 

30  120J  and  against  the  clamping  surface  111  J.  Sub- 
sequently,  the  insert  retaining  ring  90J  is  inserted 
into  the  snap-fit  engagement  with  the  closure  body 
collar  51  J  so  as  to  tightly  clamp  the  valve  70J.  The 
closure  is  then  ready  for  assembly  onto  a  suitable 

35  container. 
It  will  be  readily  observed  from  the  foregoing 

detailed  description  of  the  invention  and  from  the 
illustrations  thereof  that  numerous  other  variations 
and  modifications  may  be  effected  without  depart- 

40  ing  from  the  true  spirit  and  scope  of  the  novel 
concepts  or  principles  of  this  invention. 

Claims 

45  1.  A  dispensing  closure  suitable  for  an  opening  in 
a  squeeze-type  container  (42),  said  closure 
comprising:  a  body  (50)  for  attachment  to  said 
container  (42)  at  said  container  opening  (44)  to 
define  a  dispensing  passage  (62)  for  commu- 

50  nication  between  the  container  interior  and  ex- 
terior  through  said  container  opening  (44); 
a  flexible,  self-sealing  valve  (70)  of  the  type 
which  opens  in  response  to  increased  con- 
tainer  pressure,  said  valve  (70)  being  disposed 

55  in  said  body  (50)  across  said  dispensing  pas- 
sage  (62);  and  said  body  (50)  having  a  skirt 
(52)  with  securing  means  (54)  for  engaging 
cooperating  means  (56)  on  said  container  (42), 

10 



19 EP  0  495  440  B1 20 

said  body  (50)  further  having  a  top  wall  (58) 
extending  inwardly  from  said  skirt  (52)  to  de- 
fine  said  dispensing  passage  (62)  and  to  de- 
fine  a  receiving  cavity  means  for  receiving  said 
valve  (70),  characterized  in  that  said  body  (50)  5 
includes  flexure  means  for  permitting  outward 
displacement  of  said  receiving  cavity  means 
with  a  minimum  of  distortion,  said  flexure 
means  including  an  annular  channel  (140)  lo- 
cated  in  said  top  wall  (58)  radially  outwardly  of  10 
said  receiving  cavity  means  and  opening  up- 
wardly  around  said  receiving  cavity  means  to 
define  a  reduced  thickness  section  of  said  top 
wall  (58)  to  accommodate  elongation  of  said 
section  when  said  top  wall  (58)  is  engaged  by  is 
said  container  (42). 

The  closure  in  accordance  with  claim  1  in 
which  said  annular  channel  (140)  has  a  gen- 
erally  V-shaped  cross-section  and  in  which  20 
said  receiving  cavity  means  includes  a  collar 
(88)  within  which  said  valve  (70)  is  disposed. 

A  dispensing  closure  suitable  for  an  opening  in 
a  squeeze-type  container,  said  closure  com-  25 
prising:  a  body  (50)  for  attachment  to  said 
container  at  said  container  opening  to  define  a 
dispensing  passage  (62)  for  communicating 
between  the  container  interior  and  exterior 
through  said  container  opening;  a  flexible,  self-  30 
sealing  valve  (70)  of  the  type  which  opens  in 
response  to  increased  container  pressure,  said 
valve  (70)  being  disposed  in  said  body  (50) 
across  said  dispensing  passage  (62),  said 
valve  (70)  including  a  flexible  central  wall  (92)  35 
disposed  across  at  least  a  portion  of  said  dis- 
pensing  passage  (62)  and  defining  at  least  one 
normally  closed  dispensing  slit  (94);  and 
a  lid  (120)  for  being  disposed  on  said  body 
(50)  in  a  closed  position  over  said  valve  (70),  40 
characterized  in  that 
said  body  (50)  includes  a  support  member  (68) 
spaced  below  said  valve  central  wall  (92);  and 
said  lid  (120)  includes  an  annular  sealing  collar 
(160)  for  forcing  said  valve  central  wall  (92)  45 
against  said  support  member  (68)  to  seal  said 
valve  (70)  closed  around  said  slit  (94). 

The  closure  in  accordance  with  claim  3  in 
which  said  body  (50)  defines  an  annular  seat  so 
(84)  for  receiving  said  valve  (70); 
said  support  member  (68)  has  a  generally  cir- 
cular  periphery; 
said  body  (50)  further  defines  radially  oriented 
arms  (80)  extending  inwardly  from  said  seat  55 
(84)  to  said  support  member  (68);  and 
said  seat  (84),  arms  (80),  and  support  member 
(68)  being  of  a  unitary  molded  construction. 

5.  The  closure  in  accordance  with  claim  3  in 
which  said  lid  (120)  includes  an  annular  sleeve 
(170)  concentric  with,  and  radially  outwardly  of, 
said  annular  sealing  collar  (160),  said  sleeve 
(170)  having  a  planar,  annular,  end  surface 
(178)  for  engaging  said  valve  (70)  when  said 
lid  (120)  is  closed. 

Patentanspruche 

1.  AbgabeverschluB  fur  eine  Offnung  in  einem 
Behalter  (42)  der  Quetschbauart,  wobei  der 
VerschluB  umfaBt: 

einen  Korper  (50)  zur  Befestigung  an  der 
Behalteroffnung  (44)  des  Behalters  (42)  zur 
Bildung  eines  Abgabekanals  (62)  fur  die  Ver- 
bindung  zwischen  dem  Inneren  und  dem  Au- 
Beren  des  Behalters  durch  die  Behalteroffnung 
(44); 

ein  flexibles,  selbstabdichtendes  Ventil 
(70)  der  Bauart,  das  sich  in  Abhangigkeit  von 
einem  erhohten  Behalterdruck  offnet,  wobei 
das  Ventil  (70)  in  dem  Korper  (50)  quer  zu 
dem  Abgabekanal  (62)  angeordnet  ist;  und  der 
Korper  (50)  einen  Mantel  (52)  mit  Befesti- 
gungsmitteln  (54)  zum  Erfassen  zusammenwir- 
kender  Mittel  (56)  an  dem  Behalter  (42)  auf- 
weist,  und  wobei  der  Korper  (50)  auBerdem 
eine  Kopfwand  (58)  hat,  die  sich  von  dem 
Mantel  (52)  nach  innen  erstreckt,  urn  den  Ab- 
gabekanal  (62)  zu  bilden  und  einen  aufneh- 
menden  Hohlraum  zur  Aufnahme  des  Ventils 
(70)  zu  bilden,  dadurch  gekennzeichnet,  daB 
der  Korper  (50)  biegsame  Mittel  umfaBt,  die 
ein  Versetzen  des  aufnehmenden  Hohlraums 
nach  auBen  mit  einer  minimalen  Deformation 
ermoglichen,  wobei  die  flexiblen  Mittel  einen 
ringformigen  Kanal  (140)  umfassen,  der  in  der 
Kopfwand  (58)  radial  auBerhalb  des  aufneh- 
menden  Hohlraums  angeordnet  ist  und  der 
sich  rund  urn  den  aufnehmenden  Hohlraum 
nach  oben  offnet,  urn  einen  Abschnitt  reduzier- 
ter  Dicke  der  Kopfwand  (58)  zur  Anpassung  an 
die  Ausdehnung  des  Abschnitts  zu  bilden, 
wenn  der  Behalter  (42)  an  der  Kopfwand  (58) 
anliegt. 

2.  VerschluB  nach  Anspruch  1,  wobei  der  ringfor- 
mige  Kanal  (140)  einen  im  allgemeinen  V-for- 
migen  Querschnitt  aufweist  und  wobei  der  auf- 
nehmende  Hohlraum  einen  Kragen  (88)  urn- 
faBt,  innerhalb  welchem  das  Ventil  (70)  ange- 
ordnet  ist. 

3.  AbgabeverschluB  fur  eine  Offnung  in  einem 
Behalter  der  Quetschbauart,  wobei  der  Ver- 
schluB  umfaBt: 

einen  Korper  (50)  zur  Befestigung  an  der 
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Behalteroffnung  des  Behalters  zur  Bildung  ei- 
nes  Abgabekanals  (62)  fur  die  Verbindung  zwi- 
schen  dem  Inneren  und  AuBeren  des  Behal- 
ters  durch  die  Behalteroffnung; 

ein  flexibles,  selbstdichtendes  Ventil  (70) 
der  Bauart,  das  sich  in  Abhangigkeit  von  ei- 
nem  erhohten  Behalterdruck  offnet,  wobei  das 
Ventil  (70)  in  dem  Korper  (50)  quer  zu  dem 
Abgabekanal  (62)  angeordnet  ist,  und  wobei 
das  Ventil  (70)  eine  flexible,  mittlere  Wand  (92) 
aufweist,  die  quer  zu  mindestens  einem  Teil 
des  Abgabekanals  (62)  angeordnet  ist  und  die 
mindestens  einen  normalerweise  geschlosse- 
nen  Abgabeschlitz  (94)  bildet;  und 

einen  Deckel  (120)  zur  Anordnung  auf  dem 
Korper  (50)  in  einer  SchlieBstellung  uber  dem 
Ventil  (70), 

dadurch  gekennzeichnet,  daB 
der  Korper  (50)  ein  Tragorgan  (68)  umfaBt, 

das  im  Abstand  unter  der  mittleren  Wand  (92) 
des  Ventils  angeordnet  ist;  und  daB  der  Deckel 
(120)  einen  ringformigen  Dichtungskragen 
(160)  zum  Drucken  der  mittleren  Ventilwand 
(92)  gegen  das  Tragorgan  (68)  zur  Abdichtung 
des  Ventils  (70)  umfaBt,  das  den  Schlitz  (94) 
umschlieBt. 

4.  VerschluB  nach  Anspruch  3,  wobei  der  Korper 
(50)  einen  ringformigen  Sitz  (84)  zur  Aufnahme 
des  Ventils  (70)  bildet; 

das  Tragorgan  (68)  einen  im  allgemeinen 
kreisformigen  Umfang  aufweist; 

der  Korper  (50)  ferner  radial  gerichtete 
Arme  (80)  hat,  die  sich  von  dem  Sitz  (84)  zu 
dem  Tragorgan  (68)  nach  innen  erstrecken; 
und  wobei 

der  Sitz  (84),  die  Arme  (80)  und  das  Trag- 
organ  (68)  aus  einer  einheitlich  gegossenen 
Konstruktion  bestehen. 

5.  VerschluB  nach  Anspruch  3,  wobei  der  Deckel 
(120)  eine  ringformige  Hulse  (170)  umfaBt,  die 
konzentrisch  zu  dem  Deckel  und  radial  auBer- 
halb  des  ringformigen  Dichtungskragens  (160) 
angeordnet  ist,  und  wobei  die  Hulse  (170)  eine 
ebene,  ringformige  Endflache  (178)  zur  Anlage 
an  dem  Ventil  (70)  aufweist,  wenn  der  Deckel 
(120)  geschlossen  ist. 

Revendicatlons 

1.  Bouchon  verseur  adapte  a  une  ouverture  me- 
nagee  dans  un  conteneur  du  type  a  ejection 
par  compression  (42),  ledit  bouchon  compre- 
nant  : 

un  corps  (50)  destine  a  etre  fixe  audit 
conteneur  (42)  au  niveau  de  ladite  ouverture 
de  conteneur  (44)  afin  de  definir  un  passage 

verseur  (62)  permettant  d'assurer  une  commu- 
nication  entre  I'interieur  du  conteneur  et  son 
exterieur  par  I'intermediaire  de  ladite  ouverture 
de  conteneur  (44)  ; 

5  une  soupape  flexible  auto-etanche  (70)  du 
type  qui  s'ouvre  en  reponse  a  une  augmenta- 
tion  de  la  pression  dans  le  conteneur,  ladite 
soupape  (70)  etant  disposee  dans  ledit  corps 
(50)  au  travers  dudit  passage  verseur  (62)  ;  et 

io  ledit  corps  (50)  comportant  une  jupe  (52)  mu- 
nie  d'un  moyen  de  fixation  (54)  destine  a  coo- 
perer  avec  un  moyen  de  cooperation  (56)  pre- 
vu  sur  ledit  conteneur  (42),  ledit  corps  (50) 
comportant  en  outre  une  paroi  superieure  (58) 

is  s'etendant  vers  I'interieur  depuis  ladite  jupe 
(52)  pour  definir  ledit  passage  verseur  (62)  et 
pour  definir  un  moyen  de  cavite  de  reception 
permettant  de  recevoir  ladite  soupape  (70), 

caracterise  en  ce  que  ledit  corps  (50)  in- 
20  clut  un  moyen  de  flexion  pour  permettre  un 

deplacement  vers  I'exterieur  dudit  moyen  de 
cavite  de  reception  moyennant  une  distorsion 
minimum,  ledit  moyen  de  flexion  incluant  un 
canal  annulaire  (140)  situe  dans  ladite  paroi 

25  superieure  (58)  dirige  radialement  vers  I'exte- 
rieur  par  rapport  audit  moyen  de  cavite  de 
reception  et  s'ouvrant  vers  le  haut  en  etant 
menage  autour  dudit  moyen  de  cavite  de  re- 
ception  pour  definir  une  section  a  epaisseur 

30  reduite  de  ladite  paroi  superieure  (58)  de  fagon 
a  permettre  un  allongement  de  ladite  section 
lorsque  ladite  paroi  superieure  (58)  vient  en 
contact  avec  ledit  conteneur  (42). 

35  2.  Bouchon  verseur  selon  la  revendication  1, 
dans  lequel  ledit  canal  annulaire  (140)  presente 
une  section  en  coupe  ayant  la  forme  generale 
d'un  V  et  dans  lequel  ledit  moyen  de  cavite  de 
reception  inclut  un  collier  (88)  dans  lequel  ladi- 

40  te  soupape  (70)  est  disposee. 

3.  Bouchon  verseur  adapte  a  une  ouverture  dans 
un  conteneur  du  type  a  ejection  par  compres- 
sion,  ledit  bouchon  comprenant  : 

45  un  corps  (50)  destine  a  etre  fixe  audit 
conteneur  au  niveau  de  ladite  ouverture  de 
conteneur  afin  de  definir  un  passage  verseur 
(62)  permettant  d'assurer  une  communication 
entre  I'interieur  du  conteneur  et  son  exterieur 

50  par  I'intermediaire  de  ladite  ouverture  de 
conteneur  ; 

une  soupape  flexible  auto-etanche  (70)  du 
type  qui  s'ouvre  en  reponse  a  une  augmenta- 
tion  de  la  pression  dans  le  conteneur,  ladite 

55  soupape  (70)  etant  disposee  dans  ledit  corps 
(50)  au  travers  dudit  passage  verseur  (62)  ; 

ladite  soupape  (70)  incluant  une  paroi  cen- 
trale  flexible  (92)  disposee  au  travers  d'au 
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moins  une  partie  dudit  passage  verseur  (62)  et 
definissant  au  moins  une  fente  verseuse  nor- 
malement  fermee  (94)  ;  et  un  couvercle  (120) 
destine  a  etre  dispose  sur  ledit  corps  (50) 
dans  une  position  fermee  sur  ladite  soupape  5 
(70), 

caracterise  en  ce  que  ledit  corps  (50)  in- 
clut  un  element  de  support  (68)  espace  en- 
dessous  de  ladite  paroi  centrale  de  soupape 
(92)  ;  et  ledit  couvercle  (120)  inclut  un  collier  10 
d'etancheite  annulaire  (160)  pour  pousser  de 
maniere  forcee  ladite  paroi  centrale  de  soupa- 
pe  (92)  contre  ledit  element  de  support  (68) 
afin  d'assurer  I'etancheite  de  ladite  soupape 
(70)  dans  un  etat  ferme  autour  de  ladite  fente  is 
(94). 

4.  Bouchon  verseur  selon  la  revendication  3, 
dans  lequel  ledit  corps  (50)  definit  un  siege 
annulaire  (84)  destine  a  recevoir  ladite  soupa-  20 
pe  (70)  ; 

ledit  element  de  support  (68)  comporte 
une  peripherie  de  forme  generale  circulaire  ; 

ledit  corps  (50)  definit  en  outre  des  bras 
orientes  radialement  (80)  qui  s'etendent  vers  25 
I'interieur  depuis  ledit  siege  (84)  jusqu'audit 
element  de  support  (68)  ;  et 

ledit  siege  (84),  lesdits  bras  (80)  et  ledit 
element  de  support  (68)  etant  d'une  construc- 
tion  moulee  d'un  seul  tenant.  30 

5.  Bouchon  verseur  selon  la  revendication  3, 
dans  lequel  ledit  couvercle  (120)  inclut  un 
manchon  annulaire  (170)  qui  lui  est  concentri- 
que  et  qui  est  dirige  radialement  vers  I'exte-  35 
rieur  par  rapport  audit  collier  d'etancheite  an- 
nulaire  (160),  ledit  manchon  (170)  comportant 
une  surface  d'extremite  annulaire  plane  (178) 
destinee  a  cooperer  avec  ladite  soupape  (70) 
lorsque  ledit  couvercle  (120)  est  ferme.  40 
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