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©  Closure  with  snap  type  hinge. 

©  A  closure  (10)  with  a  snap  type  hinge  cap  com- 
prising  a  first  part  (1  1  )  adapted  to  interengage  with 
the  open  neck  of  a  container  and  a  second  part  (12) 
forming  a  cap.  Each  of  the  first  (11)  and  second  (12) 
parts  comprises  a  base  wall  (14)  and  a  peripheral 
skirt  (15).  A  pair  of  hinges  (30)  extends  between  the 
skirt  (15)  of  the  first  part  and  the  skirt  (22)  of  the 
second  part  to  hinge  the  parts  about  a  hinge  line.  A 
short  strap  (36)  connects  the  skirt  of  the  first  part 
and  the  skirt  of  the  second  part  circumferentially 
between  the  hinges  (30).  The  short  strap  (36)  is 
axially  rigid  and  has  its  ends  hinged  to  the  skirt  of 
the  first  (11)  part  and  the  skirt  of  the  second  (12) 
part,  respectively.  The  radial  length  of  the  strap  is 
less  than  the  length  of  the  arc  through  which  the 
second  cap  part  is  guided  for  movement  by  the 

"hinges  to  and  from  open  and  closed  positions  rela- 
Otive  to  the  first  part.  The  portion  of  the  skirt  of  the 
©  second  part  to  which  the  strap  is  connected  is  ca- 

pable  of  flexing.  The  strap  (36)  causes  the  flexing 
00  skirt  of  the  second  part  to  deflect  while  rotating 
£|  between  open  and  closed  positions  by  pulling  the 

skirt  against  its  normal  path.  The  reaction  of  the  skirt 
©to  this  pulling  action  is  to  tend  to  force  the  second 
Q^part  to  remain  open,  or  to  tend  to  close  the  second 
HI  part  after  sufficient  rotation  is  made  in  the  closing 

motion. 
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CLOSURE  WITH  SNAP  TYPE  HINGE 

This  invention  relates  to  closures  and  particu- 
larly  to  closures  of  the  type  which  include  a  cap 
that  is  connected  to  the  remainder  of  the  closure 
by  an  integral  hinge  system. 

Background  and  Summary  of  the  Invention 

causes  the  flexing  skirt  of  the  second  part  to  de- 
flect  while  rotating  between  open  and  closed  posi- 
tions  by  pulling  the  skirt  against  its  normal  path. 
The  reaction  of  the  skirt  to  this  pulling  action  is  to 

;  tend  to  force  the  second  part  to  remain  open,  or  to 
tend  to  close  the  second  part  after  sufficient  rota- 
tion  is  made  in  the  closing  motion. 

It  has  heretofore  been  proposed  that  closures 
be  provided  for  containers  wherein  the  closures 
include  a  cap  that  is  hinged  to  the  part  of  the 
closure  on  the  container  by  an  integral  hinge.  Con- 
ventionally,  such  closures  rely  on  tension  and  elas- 
tic  elongation  of  the  hinged  components  to  produce 
a  snap  action.  Typical  constructions  are  shown  in 
United  States  patents  3,628,215,  3,629,901, 
3,933,271,  4,047,495,  4,386,714.  United  States  pat- 
ent  4,545,495  shows  a  closure  wherein  a  collar  is 
connected  to  a  cap  by  a  main  hinge  and  connect- 
ing  elements  which  are  straight  when  the  closure  is 
in  closed  position  and  have  a  non-linear  configura- 
tion  lying  in  a  plane  parallel  to  the  main  hinge  axis 
when  the  closure  is  in  open  position.  The  skirt  of 
the  cap  is  elastically  deformable  adjacent  the  main 
hinge  so  that  the  skirt  bends  inwardly  when  the  cap 
moves  from  an  open  position  to  a  closed  position. 

Among  the  objectives  of  the  present  invention 
are  to  provide  a  dispensing  closure  which  has  a 
cap  that  operates  with  a  snap  action  in  moving  to 
and  from  a  closed  position;  which  closure  does  not 
rely  on  tension  of  the  hinge;  which  has  minimum 
hinge  protrusion  so  that  it  is  compatible  with  high 
speed  filling  lines  thus  allowing  greater  line  speeds; 
which  provides  a  low  profile;  and  which  is  relatively 
easy  to  manufacture. 

In  accordance  with  the  invention,  the  closure 
with  a  snap  type  hinge  cap  comprises  a  first  part 
adapted  to  interengage  with  the  open  neck  of  a 
container  and  a  second  part  forming  a  cap.  Each  of 
the  first  and  second  parts  comprises  a  base  wall 
and  a  peripheral  skirt.  A  pair  of  hinges  extends 
between  the  skirt  of  the  first  part  and  the  skirt  of 
the  second  part  to  hinge  the  parts  about  a  hinge 
line.  A  short  strap  connects  the  skirt  of  the  first  part 
and  the  skirt  of  the  second  part  circumferentially 
between  the  hinges.  The  short  strap  is  axially  rigid 
and  has  its  ends  hinged  to  the  skirt  of  the  first  part 
and  the  skirt  of  the  second  part,  respectively.  The 
radial  length  of  the  strap  is  less  than  the  length  of 
the  arc  through  which  the  second  cap  part  is  guid- 
ed  for  movement  by  the  hinges  to  and  from  open 
and  closed  positions  relative  to  the  first  part.  The 
portion  of  the  skirt  of  the  second  part  to  which  the 
strap  is  connected  is  capable  of  flexing.  The  strap 

ro  Description  of  the  Drawings 

FIG.  1  is  a  fragmentary  perspective  view  of  a 
closure  and  container  embodying  the  invention. 

75  FIG.  2  is  a  perspective  view  of  the  closure  in 
open  position. 

FIG.  3  is  a  plan  view  of  the  closure  in  open 
position. 

FIG.  4  is  a  sectional  view  taken  along  the 
20  line  4-4  in  FIG.  3. 

FIG.  5  is  a  sectional  view  taken  along  the 
line  5-5  in  FIG.  6. 

FIG.  6  is  a  plan  view  of  the  closure  in  closed 
position. 

25  FIG.  7  is  a  fragmentary  sectional  view  on  an 
enlarged  scale  taken  along  the  line  7-7  in  FIG.  3. 

FIG.  8  is  a  fragmentary  sectional  view  on  an 
enlarged  scale  taken  along  the  line  8-8  in  FIG.  3. 

FIG.  9  is  a  sectional  view  similar  to  FIG.  4 
30  showing  the  relative  positions  of  the  parts  in  an 

intermediate  position  between  open  and  closed  po- 
sitions. 

FIG.  10  is  a  fragmentary  view  taken  along 
the  line  10-10  in  FIG.  9. 

35 

Description 

40  Referring  to  FIGS.  1-10,  the  closure  10  em- 
bodying  the  invention  is  made  of  plastic  such  as 
polypropylene  and  comprises  a  first  part  1  1  which 
is  adapted  to  be  threaded  on  the  neck  of  a  con- 
tainer  C  and  a  second  part  12  which  forms  a  cap 

45  and  hinged  to  the  first  part  1  1  . 
The  first  part  11  includes  a  base  wall  14  and  a 

peripheral  skirt  15  with  a  shoulder  16  at  the  junc- 
ture  of  the  base  wall  14  and  skirt  15.  A  tubular 
spout  17  extends  from  the  exterior  surface  of  base 

so  wall  14  and  terminates  in  a  chamfer  rim  18.  An 
annular  bead  19  is  formed  on  the  inner  surface  of 
the  spout  17.  The  skirt  15  is  formed  with  an  internal 
thread  20  on  the  inner  surface  thereof  for  engage- 
ment  with  the  threads  on  the  neck  of  a  container  C. 
The  spout  17  provides  a  dispensing  outlet  for  the 

2 



P  0  328  SUa  Al 

ontents  of  a  container  on  which  the  closure  is 
pplied. 

The.  second  or  cap  part  12  is  formed  with  a 
ase  wall  21  and  a  peripheral  skirt  22.  Shoulder  16 
;  adapted  to  be  engaged  by  the  free  edge  23  of 
ie  skirt  22.  Spaced  concentric  walls  24,  25  are 
rovided  on  the  inner  surface  of  the  base  wall  21 
nd  are  adapted  to  telescope  over  the  spout  17 
nd  receive  the  spout  17  in  the  annular  space 
:rmed  between  walls  24,  25  when  the  cap  is 
loved  to  closed  position.  The  wall  25  is  axially 
horter  than  the  wall  24  to  permit  the  swinging 
novement  of  the  cap  12  into  position  for  engage- 
nent  of  the  wall  24  with  the  spout  17.  Chamfer  rim 
8  guides  the  inner  wall  24  into  the  opening  of  the 
pout  17.  The  inner  diameter  of  the  outer  wall  25  is 
ilightly  less  than  the  outer  diameter  of  the  spout  17 
lear  the  rim  18  such  that  the  wall  25  engages  and 
:eals  against  the  outer  surface  of  the  spout  17. 
3ead  19  provides  a  friction  fit  for  innermost  wall  24 
o  both  insure  a  tight  seal  for  the  contents  of  the 
:ontainer  and  clean  the  spout  of  contents  in  the 
egion  adjacent  rim  1  8.  The  friction  fit  also  secures 
he  second  part  12  in  closed  position. 

Peripheral  skirt  15  of  the  first  part  11  is  formed 
vith  a  flattened  external  surface  26  that  underlies  a 
30rtion  27  on  the  skirt  22  of  the  second  part  1  2  so 
hat  the  portion  27  can  be  engaged  by  the  thumb 
)r  finger  of  the  user  to  open  the  closure.  The 
3ortion  26  extends  circumferentially  and  blends 
nto  the  skirt  15  so  that  the  cap  part  12  is  less 
ikely  to  pop  out  and  interfere  with  capping  or  case 
sacking  of  the  closed  container. 

A  pair  of  integral  flexible  hinges  30  extend 
Detween  adjacent  portions  of  the  first  part  11  and 
second  cap  part  1  2  from  the  area  of  juncture  of  the 
skirts  15,  22  and  their  respective  base  walls  14  and 
21.  Hinges  30  flex  without  any  substantial  stress 
and  form  the  hinge  line  between  the  parts  11  and 
12.  A  short  relatively  rigid  strap  31  connects  the 
skirts  15,  22  between  hinges  30  along  a  radial  line. 
Strap  31  is  relatively  rigid  and  is  connected  to  the 
skirt  15  of  part  11  by  an  integral  thinner  flexible 
hinge  32  and  to  the  portion  34  of  skirt  22  of  part  12 
by  an  integral  flexible  thinner  hinge  33. 

Strap  31  is  hinged  to  skirt  15  at  a  point  spaced 
axially  from  the  hinge  point  of  hinges  30  to  the  skirt 
15.  Strap  31  is  hinged  to  skirt  portion  34  at  a  point 
lying  on  the  plane  containing  the  points  of  attach- 
ment  of  hinges  30  to  the  skirt  22.  As  a  result  when 
the  part  11  is  open,  as  shown  in  Fig.  7,  and  the 
axes  of  the  parts  are  parallel,  the  strap  forms  an 
acute  angle  A  with  a  plane  containing  the  free  edge 
of  skirt  22  and  hinges  30.  The  radial  length  of  strap 
31  is  less  than  the  radius  of  the  arc  through  which 
the  second  cap  part  1  2  is  guided  for  movement  by 
the  hinges  30  to  and  from  an  open  and  closed 
position  (Fig.  7).  The  adjacent  wall  portion  34  of  the 

cap  pan  \z  is  tninner  man  ine  remeimuwi  ui  u<e 
skirt  22  such  that  the  strap  31  flexes  the  wall 
portion  34  radially  outwardly,  as  shown  in  FIGS.  9 
and  10,  through  an  angle  B  (FIG.  9)  and  the  wall 

i  portion  34  functions  as  a  sole  spring  tending  to 
move  the  cap  part  12  to  open  or  close  the  cap  part 
12.  Strap  31  causes  wall  portion  34  of  cap  part  12 
to  deflect  while  rotating  between  open  and  closed 
positions  by  pulling  the  skirt  against  its  normal 

o  path.  The  reaction  of  the  skirt  to  this  pulling  action 
is  to  tend  to  force  the  second  part  to  remain  open, 
or  to  tend  to  close  the  second  part  after  sufficient 
rotation  is  made  in  the  closing  motion. 

Referring  more  specifically  to  FIGS.  9  and  10 
5  as  the  closure  is  moved  from  open  to  closed  posi- 

tion,  the  strap  31  is  placed  under  tension  and  since 
it  has  a  length  less  than  the  arc  through  which  the 
parts  move,  it  flexes  the  thin  wall  portion  34  radially 
outwardly  relative  to  the  part  12  to  the  position 

•o  shown  in  FIG.  10.  At  the  point  of  maximum  tension 
in  the  strap  31,  the  spring  force  provided  by  flexing 
of  the  wall  portion  34  provides  a  stress  tending  to 
move  the  cap  part  12  toward  the  closed  position. 
When  the  part  is  moved  toward  an  open  position, 

is  the  same  condition  is  reached  wherein  the  wall 
portion  34  is  flexed  in  the  movement  of  the  cap 
part  12  toward  the  open  position. 

jo  u a i m s  

1  .  A  closure  with  a  snap  type  hinge  cap  com- 
prising 
a  first  part  adapted  to  interengage  with  the  open 

?5  neck  of  a  container, 
a  second  part  forming  a  cap, 
each  of  the  first  and  second  parts  comprising  a 
base  wall  and  a  peripheral  skirt, 
a  pair  of  integral  hinges  extending  from  the  skirts, 

40  an  integral  strap  extending  from  said  skirts  and 
along  a  radial  line  between  said  hinges, 
said  strap  being  relatively  rigid  in  a  longitudinal 
direction  and  being  connected  to  the  skirts  by 
relatively  thin  integral  hinges, 

45  the  radial  length  of  said  strap  being  less  than  the 
radius  of  the  arc  through  which  the  second  part  is 
guided  by  movement  by  the  hinges  to  and  from 
open  and  closed  positions  such  that  a  wall  portion 
of  one  of  said  skirts  is  flexed  radially  outwardly  and 

so  functions  as  a  sole  spring  urging  said  first  part 
toward  and  from  open  and  closed  positions. 

2.  The  closure  set  forth  in  claim  1  wherein  said 
portion  of  said  skirt  of  said  second  part  is  thinner 
than  the  remainder  of  said  skirt  to  facilitate  radial 

55  flexing. 
3.  The  closure  set  forth  in  claim  1  wherein  said 

strap  is  of  generaly  uniform  thickness  between  said 
thin  hinges. 

3 
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4.  The  closure  as  set  forth  in  claim  1  wherein 
said  strap  is  hinged  to  the  skirt  of  the  first  part  at  a 
orm  spaced  axially  from  the  points  of  attachment 
)f  the  hinges  to  the  skirt  of  the  first  part. 

5.  The  closure  as  set  forth  in  claim  4  wherein  5 
said  hinges  are  in  a  plane  generally  parallel  to  the 
irst  edge  of  the  skirt  of  the  second  part. 

6.  The  closure  as  set  forth  in  claim  5  wherein 
said  hinge  point  of  said  strap  to  the  skirt  of  said 
second  part  and  said  hinges  are  in  substantially  the  to 
same  plane  when  said  second  part  is  in  fully  open 
Dosition  relative  to  said  first  part. 

'5 
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