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@  Dispensing  closure. 

@  A  two-piece  tubed  product  dispensing  closure  wherein  the 
cap  member  has  a  recessed  top  surface  (32)  such  that  the 
connected  tube  (4)  can  be  stored  in  an  upright  position  resting 
on  the  end  closure.  The  closure  includes  a  steep  pitch  double 
thread  (62)  on  the  tube  end  in  combination  with  a  steep  pitch 
single  thread  (35)  in  the  cap  (2)  to  create  rapid  opening  and 
closing  of  the  closure  with  good  cap  control. 
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Description 

DISPENSING  CLOSURE 

storage  in  an  upright  position  allows  the  product  to 
be  drawn  completely  from  the  tube  so  as  to  permit 
dispensing  in  a  normal  manner. 

The  present  invention  also  proposes  a  particular 
interrelationship  between  the  threads  of  the  respec- 
tive  cap  and  tube  end.  This  relationship  allows  for 
maximum  axial  displacement  between  the  cap  and 
tube  for  minimal  associated  rotational  displacement 
therebetween. 

FIELD  OF  THE  INVENTION  5 

This  invention  relates  to  a  tube  closure  device  for 
dispensing  products  contained  within  the  tube. 
More  particularly,  this  invention  relates  to  a  dispens- 
ing  closure  device  which  has  a  recessed  upper  10 
surface  allowing  the  tube  to  be  stored  in  an  upright 
position  on  top  of  the  closure  member. 

SUMMARY  OF  THE  INVENTION 

A  closure  assembly  according  to  the  present 
invention  is  made  up  of  two  major  portions,  a  tube 
end  portion,  and  a  cap  assembly.  The  cap  assembly 
and  tube  end  portion  interrelate  to  form  a  two-piece 
dispensing  closure  assembly.  The  cap  assembly  is 
formed  with  an  end  wall  that  is  concave  to  a  degree 
sufficient  to  provide  clearance  for  the  protruding 
valve  stem  and  exterior  valve  body. 

In  this  manner,  a  dispensing  closure  according  to 
the  present  invention  allows  disposition  of  the 
closure  and  attached  tube  in  an  upright  position 
wherein  the  viscous  tubed  product  is  arranged  on 
top  of  and  is  drawn  towards  the  closure  assembly. 

Another  object  of  this  invention  is  to  provide  a 
dispensing  closure  wherein  the  amount  of  relative 
rotational  displacement  between  the  cap  and  tube 
and  member  is  comparatively  small  for  the  corre- 
sponding  degree  of  opening  between  the  cap  and 
tube  end  member. 

Other  objects,  features,  and  characteristics  of  the 
present  invention,  as  well  as  the  methods  and 
operation  and  functions  of  the  related  elements  of 
the  structure,  and  to  the  combination  of  parts  and 
economies  of  manufacture,  will  become  apparent 
upon  consideration  of  the  following  description  and 
the  appended  claims  with  reference  to  the  accompa- 
nying  drawings,  all  of  which  form  a  part  of  this 
specification,  wherein  like  reference  numerals  desig- 
nate  corresponding  parts  in  the  various  FIGURES. 

BACKGROUND  OF  THE  INVENTION 15 

Several  prior  art  dispensing  closures  have  been 
proposed  for  containers.  While  many  exhibit  sim- 
plicity  and  convenience  of  construction,  none  lend 
themselves  to  ease  of  storing  the  tubed  product  20 
during  non-use  in  an  upright  position.  In  all  instan- 
ces,  the  tube  must  be  laid  on  its  side  as  opposed  to 
being  stood  in  an  upright  matter  on  top  of  the 
closure  device.  Examples  of  such  closure  devices 
are  contained  in  the  following  U.S.  patents  to  Stull:  25 
U.S.  Patent  3,216,630,  3,319,843,  3,370,764, 
3,406,880,  and  3,407,967. 

In  each  of  the  cited  references  to  Stull,  the  closure 
generally  comprises  a  two-piece  cap  system.  A  first 
inner  cap  portion  which  includes  a  valve  body  and  an  30 
outer  threaded  portion,  and  a  second  outer  cap 
portion  which  includes  an  inner  threaded  portion,  to 
engage  the  outer  thread  portion  of  the  inner  cap,  and 
a  valve  stem  engaging  hole.  The  outer  portion  of  the 
two-piece  cap  system  threads  over  the  inner  35 
portion,  and  by  twisting  the  outer  portion  relative  to 
the  inner  portion,  the  valve  is  thereby  opened  and 
closed.  The  twisting  results  in  relative  displacement 
between  the  outer  and  inner  portions  along  the  valve 
stem,  thereby  dislodging  the  valve  stem  from  the  40 
hole  in  the  outer  cap  member. 

Another  prior  art  dispensing  closure  is  disclosed 
in  U.S.  Patent  4,383,623  to  Page.  The  Page  closure  is 
similar  to  the  Stull  closures  in  that  it  also  has  a 
rotating  outer  cap  member  which  displaces  relative  45 
to  an  inner  stationery  valve  member  thereby  opening 
and  closing  the  closure.  In  further  similarity  to  the 
Stuli  closures,  the  Page  device  does  not  allow 
storage  of  the  connected  tube,  and  enclosed 
product,  in  an  upright  position  on  top  of  the  closure  50 
assembly. 

The  present  invention  proposes  a  two-piece 
dispensing  closure  which  has  a  recessed  top 
surface  on  the  outer  cap  assembly.  This  recessed 
upper  surface  allows  the  closure  and  the  attached  55 
tube  to  be  stored  in  an  upright  position  with  the  tube 
arranged  on  top  of  the  closure  device.  By  storing  the 
tube  and  enclosed  product  in  this  manner,  the 
viscous  tubed  product  is  drawn  by  gravity  to  the  end 
of  the  tube  nearest  the  closure  so  that  the  product  is  60 
readily  dispensed  immediately  upon  opening  of  the 
closure.  Further,  when  the  product  has  been 
dispensed  to  where  the  tube  is  almost  empty, 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIGURE  1  is  a  side  view  of  a  tube  equipped 
with  a  dispensing  closure  according  to  the 
present  invention. 

FIGURE  2  is  an  end  view  of  a  tube  equipped 
with  a  dispensing  closure  according  to  the 
present  invention,  shown  in  a  closed  position. 

FIGURE  3  is  an  end  view  of  a  tube  equipped 
with  a  dispensing  closure  according  to  the 
present  invention,  shown  in  an  open  position. 

FIGURE  4  is  a  side  view  of  the  dispensing 
closure  shown  in  FIGURE  1,  rotated  90°  ,  and 
positioned  in  an  upright  position  on  a  surface. 

FIGURE  5  is  a  top  sectional  view  of  the 
closure  shown  along  line  5-5  of  FIGURE  7. 
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assembly  is  in  the  fully  open  position. 
The  second  sleeve  which  depends  from  the  cap 

top  portion  30  is  outer  cap  sleeve  31.  The  inner 
surface  of  the  outer  cap  sleeve  31  has  a  threaded 

5  portion  35  which  engages  the  threaded  portion  62  of 
upstanding  sleeve  member  60.  The  interrelated 
threads  provide  relative  axial  displacement  between 
the  cap  and  tube  end  portion  when  the  cap  is 
twisted. 

10  Side  portion  24  has  a  peripheral  notch  25  included 
along  its  lower  most  portion.  Notch  25  engages  stop 
block  54  located  on  a  peripheral  portion  of  tube  end 
portion  50  when  the  fully  open  position  of  the  closure 
is  achieved.  In  this  manner,  sturdy  blocking  mem- 

15  bers  of  the  cap  and  tube  end  portion  engage  to 
prevent  overloosening  of  the  cap  from  the  tube  end 
portion  and  thus  preserve  the  shape  of  the  cap  and 
tube  end  portion  in  undistorted  form. 

Cap  upper  portion  30  is  connected  to  the  cap  side 
20  wall  24  at  rim  38.  The  concave  upper  surface  32  of 

cap  top  portion  30  dips  sufficiently  to  allow  cap  rim 
38  to  protrude  beyond  valve  stem  76  and  upstanding 
exterior  valve  body  34  so  as  to  allow  clearance 
between  a  supporting  surface  B  and  the  protruding 

25  valve  members. 
Tube  end  portion  50  is  made  up  of  tube  end  side 

walls  40,  end  wall  52,  upstanding  sleeve  member  60 
and  valve  stem  70.  When  the  cap  is  fully  tightened 
onto  the  tube  end  portion,  the  lower  edge  of  cap 

30  side  portion  24  abuts  against  a  protruding  shoulder 
41  located  between  side  walls  40  and  the  tube  4. 

End  wall  52  has  upstanding  sleeve  member  60 
connected  thereto.  Sleeve  member  60  interacts  with 
the  two  downwardly  depending  sleeves  39  and  31  of 

35  cap  top  portion  30.  The  threaded  portion  35  of  the 
outer  cap  sleeve  31  engages  the  threaded  portion  62 
of  upstanding  sleeve  60.  The  respective  threaded 
portion  62  and  threaded  portion  35  cooperate  such 
that  twisting  of  cap  assembly  20  relative  to  tube  end 

40  portion  50  results  in  displacement  of  the  cap 
assembly  either  away  from  or  towards  the  tube  end 
portion  for  a  given  relative  rotation  of  the  cap  and 
tube  end  portions. 

The  tube  incorporates  two  threads  62  that  start 
45  180  degrees  apart.  The  pitch  on  both  threads  is  .250. 

The  thread  profile  on  both  the  cap  and  tube  is  that  of 
a  standard  .125  pitch,  24mm  thread.  With  the  threads 
starting  180  degrees  apart,  the  spacing  between 
them,  when  they  are  parallel  to  one  another,  is  the 

50  same  as  it  would  be  if  they  were  designed  for  a 
standard  .125  pitch  tube/cap  engagement.  This 
condition  on  the  tube  contains  the  thread  on  the  cap 
and  guides  it  through  the  raising  and  lowering  of  the 
cap.  The  tube  and  cap  assembly  of  the  present 

55  invention  therefore  benefits  not  only  from  the  quick 
rise/fall  of  the  .250  pitch  thread,  but  also  maintains 
control  of  the  cap  through  the  thread  engagement. 
The  .250  pitch  thread  on  both  the  cap  and  tube  allow 
an  operator  to  "raise"  the  cap's  exterior  valve  body 

60  (34)  off  the  tube  valve  stem  (76)  the  required  amount 
with  only  one-quarter  to  one-third  of  a  revolution  of 
the  cap. 

End  wall  52  includes  a  passage  containing  surface 
55.  Passage  containing  surface  55  has  located 

65  therein  passages  56  which  allow  movement  of  the 

FIGURE  6  is  a  top  sectional  view  of  the 
closure  shown  along  line  6-6  of  FIGURE  8. 

FIGURE  7  is  a  cross-sectional  view  of  a 
dispensing  closure  according  to  the  present 
invention,  along  section  7-7  of  FIGURE  4,  and 
shown  in  a  closed  position. 

FIGURE  8  is  a  cross-sectional  view  of  a 
dispensing  closure  according  to  the  present 
invention,  along  section  8-8  of  FIGURE  3,  and 
shown  in  an  open  position. 

FIGURE  9  is  a  partial-sectional  view  of  a 
dispensing  closure  according  to  the  present 
invention  rotated  180°  from  the  section  of 
FIGURE  7,  showing  the  closure  in  the  closed 
position. 

FIGURE  10  is  a  partial  section  of  a  dispensing 
closure  according  to  the  present  invention. 

FIGURE  11  is  a  section  of  a  closure  cap 
according  to  the  present  invention. 

FIGURE  12  is  a  side  view  of  a  tube  end 
according  to  the  present  invention  with  the  cap 
removed. 

FIGURE  13  is  a  side  view  of  a  tube  end 
according  to  the  present  invention  with  the  cap 
removed. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

FIGURE  1  illustrates  the  physical  arrangement  of  a 
tubed  product  equipped  with  a  dispensing  closure 
according  to  the  present  invention.  The  combination 
tube  and  closure  1  comprises  a  closure  assembly  2 
located  at  one  end  of  tube  4.  Similarly,  FIGURES  2 
and  3  illustrate  end  views  of  the  closure  and  tube 
assembly  in  closed  and  open  positions,  respectively. 

FIGURE  4  illustrates  the  preferred  method  of 
storage  of  the  tube  and  closure  combination  1. 
Conveniently  the  tubed  product  may  be  stored  in  an 
upright  position  on  surface  B  wherein  the  closure 
assembly  2  provides  stable  support  for  tube  4. 

With  reference  to  drawing  FIGURES  5-13,  the 
closure  assembly  will  now  be  described.  The  closure 
assembly  comprises  the  following  major  portions:  a 
cap  assembly  20  and  a  tube  end  portion  50.  The  cap 
assembly  20  and  tube  end  portion  50  interact  to  form 
a  two-piece  dispensing  closure  assembly. 

Cap  assembly  20  is  made  up  of  cap  top  portion  30 
and  side  portion  24.  Top  portion  30  is  characterized 
by  an  inwardly  concave  upper  surface  32.  Located 
on  surface  32  is  an  upstanding  exterior  valve  body 
34.  Valve  body  34  interacts  with  valve  stem  76  to  seal 
and  unseal  the  closure  member. 

Top  portion  30  also  has  two  downwardly  depend- 
ing  sleeves  39  and  31  located  on  its  underside.  Inner 
cap  sleeve  39  in  combination  with  the  bottom 
surface  of  the  inwardly  concave  surface  32  form  the 
upper  limits  of  cap  chamber  A.  Inner  cap  sleeve  39 
sealingly  engages,  in  all  relative  positions  of  the  cap 
and  tube  end  portion,  upstanding  sleeve  member  60 
of  the  tube  end  portion  50.  This  sealing  engagement 
between  sleeves  39  and  60  prevents  any  product 
from  escaping  from  the  tube  except  when  desired 
through  exterior  valve  body  34  when  the  closure 
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cap  assembly  is  twisted  relative  to  said  tube 
end  portion,  said  valve  stem  and  said  valve  body 
cooperating  to  seal  and  unseal  said  dispensing 
closure  upon  the  occurrence  of  axial  displace- 
ment  therebetween,  the  respective  limits  of 
axial  displacement  being  the  closed  and  most 
open  configuration  for  the  dispensing  closure; 
said  concave  end  wall  of  said  cap  assembly 
being  sufficiently  concave  such  that  a  periphe- 
ral  rim  of  said  cap  assembly  extends  axially 
beyond  said  exterior  valve  body. 

2.  A  dispensing  closure  as  in  claim  1, 
wherein; 
said  tube  end  portion,  tube  end  wall,  upstand- 
ing  sleeve  and  valve  stem  are  a  single  integral 
molded  piece. 

3.  A  dispensing  closure  as  in  claim  2, 
wherein; 
said  tube  end  portion  has  a  stop  block  located 
on  a  peripheral  shoulder  thereof,  and; 
said  cap  assembly  peripheral  side  wall  includes 
an  inwardly  directed  peripheral  notch, 
said  stop  block  and  said  peripheral  notch 
cooperating  to  abut  and  thereby  limit  the  axial 
displacement  of  said  cap  assembly  away  from 
said  tube  end  portion  when  said  tapered  valve 
stem  and  said  value  body  are  in  a  fully  opened 
position. 

4.  A  dispensing  closure  as  in  claim  3, 
wherein; 
said  tube  end  portion  peripheral  shoulder  and  a 
lower  edge  of  a  lower  edge  of  said  cap 
assembly  peripheral  side  wall  cooperate  to  abut 
and  thereby  limit  the  axial  displacement  of  said 
cap  assembly  towards  said  tube  end  portion 
when  said  tapered  valve  stem  and  said  valve 
body  are  in  a  closed  configuration. 

5.  A  dispensing  closure  as  in  claim  4, 
wherein; 
said  cap  assembly  is  injection  molded  and  tube 
end  portion  is  made  of  compression  molded 
plastic. 

6.  A  dispensing  closure  device  for  tubed 
products,  comprising: 
a  cap  assembly  having  an  inverted  cup  shape 
with  an  end  wall  including  a  valve  body  and  an 
attached  peripheral  sleeve  depending  from  said 
end  wall  with  a  single  continuous  thread  located 
on  an  interior  surface  thereof; 
a  tube  end  portion  having  an  end  wall  with 
passages  located  therein  and  an  upstanding 
exteriorly  double  threaded  sleeve  attached 
thereto,  said  tube  end  wall  also  having  an 
upstanding  valve  stem  extending  therefrom, 
said  tube  end  portion  being  dimensioned  to 
telescopically  fit  within  said  cap  assembly,  said 
cap  assembly  sleeve  thread  and  said  tube  end 
portion  double  threaded  sleeve  cooperating  in  a 
manner  so  as  to  provide  relative  axial  displace- 
ment  between  said  cap  assembly  and  said  tube 
end  portion  when  said  cap  assembly  is  twisted 
relative  to  said  tube  end  portion,  said  valve  stem 
and  said  valve  body  cooperating  to  seal  and 
unseal  said  dispensing  closure  upon  the  occur- 
rence  of  axial  displacement  therebetween. 

product  through  chamber  A  and  past  the  valve 
assembly.  Passage  containing  surface  55  supports 
valve  stem  76.  Valve  stem  76  comprises  a  main  body 
portion  72,  tapered  sealing  surfaces  74,  and  a  valve 
stem  tip  portion.  The  valve  stem  76,  and  passage  5 
containing  surface  55  are  molded  as  integral  parts  of 
tube  end  portion  50. 

In  the  closed  position  (as  shown  in  FIGURES  7 
and  9)  tapered  sealing  surfaces  74,  of  valve  stem  76, 
interact  with  the  inner  surfaces  of  the  cap  valve  body  10 
34  to  stop  the  movement  of  product  through  cap 
chamber  A.  However,  in  the  open  position  (as  shown 
in  FIGURES  8  and  10)  surfaces  74  and  34  are  no 
longer  in  contact  and  thus  tubed  product  may  pass 
through  chamber  A  and  past  the  open  valve.  15 

FIGURE  4  illustrates  the  closure  assembly 
oriented  in  an  upright  position  on  surface  B.  As 
shown,  cap  rim  38  protrudes  sufficiently  to  provide 
clearance  between  surface  B  and  valve  stem  76  and 
upstanding  exterior  valve  body  34.  In  this  manner,  a  20 
tube  equipped  with  a  dispensing  closure  according 
to  the  present  invention  is  easily  stored  in  a  nonuse 
upright  position  for  ready  and  complete  dispensing 
of  the  contained  product. 

The  closure  assembly  2  may  be  injection  molded  25 
from  any  suitable  plastic  molding  material.  Prefer- 
ably,  the  separate  cap  assembly  and  tube  end 
portion,  which  together  make  up  the  closure 
assembly,  are  each  constructed  as  single  integrally 
molded  plastic  pieces.  30 

While  the  present  invention  has  been  described  in 
connection  with  what  is  presently  considered  to  be 
the  most  practical  and  preferred  embodiment,  it  is  to 
be  understood  that  the  invention  is  not  to  be  limited 
to  the  disclosed  embodiment,  but  on  the  contrary,  is  35 
intended  to  cover  various  modifications  and  equival- 
ent  arrangements  included  within  the  spirit  and 
scope  of  the  appended  claims. 

40 
Claims 

1.  A  dispensing  closure  device  for  tubed 
products,  comprising: 
a  cap  assembly  having  an  inverted  cup  shape  45 
with  a  concave  end  wall  and  an  attached 
peripherally  located  side  wall,  said  concave  end 
wall  including  a  centrally  located  exterior  valve 
body,  said  cap  assembly  also  having  an  interior 
sleeve,  with  a  single  continuous  thread  located  50 
on  an  interior  surface  thereof,  depending  from 
said  concave  end  wall; 
a  tube  end  portion  having  an  end  wall  with 
passages  located  therein  and  an  upstanding 
exteriorly  double  threaded  sleeve  attached  55 
thereto,  said  tube  end  wall  also  having  an 
upstanding  centrally  located  tapered  valve  stem 
extending  therefrom,  said  tube  end  portion 
being  dimensioned  to  telescopically  fit  within 
the  cap  assembly,  said  cap  assembly  interior  60 
sleeve  thread  and  said  tube  end  portion 
upstanding  double  threaded  sleeve  portion 
cooperating  in  a  manner  so  as  to  provide 
relative  axial  displacement  between  said  cap 
assembly  and  said  tube  end  portion  when  said  65 
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