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©  Sealing  plug. 

@  A  sealing  plug  for  sealing  a  container  contain- 
ing  a  flowable  product  such  as  adhesive  in  a 
syringe  comprises  a  front  plug  member  (10)  and 
a  rear  plug  member  (12).  The  front  plug  member 
(10)  has  an  external  periphery  (14)  for  sealingly 
engaging  the  internal  periphery  of  the  aperture 
and  has  a  front  face  (20)  for  introduction  into 
the  aperture  which  contains  a  bleed  passage 
(24)  extending  from  said  front  face  to  connect 
with  a  cavity  (22)  open  to  the  rear  of  the  front 
plug  member.  The  rear  plug  member  (12)  is 
sealingly  and  resiliently  received  in  the  cavity 
(22)  to  close  the  same  but  is  displaceable  by  gas 
pressure  applied  via  said  bleed  passage  (24). 
Longitudinally  running  angularly  offset  grooves 
(36)  and  (38)  in  the  rear  plug  member  (12)  then 
break  the  seal  between  the  cavity  and  the  rear 
plug  member  and  allow  the  venting  of  said  gas 
pressure  past  said  rear  plug  member. 
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The  present  invention  relates  to  sealing  plugs 
which  may  be  used  for  closing  apertures.  The  inven- 
tion  has  particular  but  not  exclusive  relevance  to  seal- 
ing  plugs  for  use  in  closing  apertures  in  containers 
containing  flowable  products,  e.g.  adhesive  dispens- 
ers. 

Various  products  including  adhesives  are  sup- 
plied  in  syringe-type  dispensers  having  a  barrel  with 
an  open  charging  end  through  which  the  product  is  in- 
troduced  into  the  dispenser  and  having  at  the  oppo- 
site  end  a  nozzle  through  which  the  product  is  to  be 
dispensed.  After  the  flowable  product  has  been  intro- 
duced  into  the  barrel,  it  is  necessary  to  seal  the  charg- 
ing  end  with  a  suitable  plug.  In  use,  the  nozzle  end  is 
opened  and  a  suitable  gun  is  used  to  force  the  sealing 
plug  down  the  barrel  as  a  syringe  plunger  to  expel  the 
contents. 

In  the  insertion  of  the  sealing  plug  it  is  desirable 
to  make  provision  for  the  expulsion  of  airwhich  would 
otherwise  be  trapped  between  the  sealing  plug  and 
the  flowable  contents.  If  this  is  not  done,  such  trapped 
air  may  be  compressed  and  may  tend  to  force  the 
sealing  plug  back  out  of  the  charging  end  of  the  con- 
tainer.  Also,  air  trapped  in  the  syringe  body  will  be 
compressed  when  the  syringe  is  used  and  pressure 
is  applied  to  the  syringe  plunger  to  express  the  con- 
tents  through  the  nozzle.  The  presence  of  com- 
pressed  air  at  that  stage  will  mean  that  the  contents 
will  continue  to  ooze  out  after  plunger  movement 
stops.  Where  the  flowable  contents  are  sensitive  to 
air,  the  air  must  be  expelled  during  the  sealing  oper- 
ation  to  avoid  deterioration  of  the  flowable  product. 
Various  methods  for  achieving  this  have  been  pro- 
posed. 

These  include  sealing  the  periphery  of  the  seal- 
ing  plug  with  an  O-ring  and  using  inserted  fingers  or 
fixed  lugs  momentarily  to  break  the  seal  between  the 
O-ring  and  the  interior  wall  of  the  aperture  into  which 
the  sealing  plug  is  forced.  Systems  which  employ  O- 
rings  are  however  disadvantageous  in  that  the  O-ring 
may  become  displaced  from  its  proper  position  and 
allow  leakage  or  may  be  damaged  by  the  venting  op- 
eration,  once  again  resulting  in  leakage.  Further- 
more,  O-rings  are  attacked  by  some  products  which 
need  to  be  packaged  in  such  systems. 

WO90/05096  discloses  a  sealing  arrangement 
for  an  adhesive  dispenser  intended  to  tackle  this  prob- 
lem  by  enabling  one  to  avoid  the  use  of  O-rings.  This 
provides  a  sealing  plug  having  a  front  face  including 
a  bleed  passage  extending  to  the  rear  of  the  sealing 
plug  where  there  is  formed  a  cavity.  A  stopper  is  pro- 
vided  for  sealing  the  cavity  which  includes  a  project- 
ing  pin  which  enters  into  the  rear  of  the  bleed  passage 
and  closes  it  when  the  stopper  is  pressed  home  into 
the  back  of  the  sealing  plug.  Such  arrangements  suf- 
ferf  rom  the  disadvantage  that  the  sealing  plug  cannot 
be  fully  assembled  before  being  inserted  into  the  syr- 
inge  barrel.  It  is  necessary  to  first  push  the  main  body 

of  the  sealing  plug  into  position  and  only  then  to  press 
the  stopper  into  its  home  position.  If  this  operation  is 
not  perfectly  synchronised,  flowable  product  may 
pass  up  through  the  bleed  aperture  and  fill  the  cavity 

5  in  the  back  of  the  sealing  plug  sufficiently  that  push- 
ing  the  stopper  home  has  the  effect  of  displacing  a 
certain  amount  of  flowable  product  out  of  the  back  of 
the  cavity.  Also,  it  is  difficult  to  get  a  good  enough  seal 
in  such  an  arrangement  without  an  O-ring  because  the 

10  sealing  plug  does  not  have  enough  rigidity  to  exert 
sufficient  radial  force  against  the  barrel.  The  cavity  al- 
lows  the  sealing  plug  to  be  too  radially  compressible. 
This  cannot  be  counteracted  by  making  the  stopper  a 
tight  fit  in  the  cavity  because  when  the  stopper  is  to 

15  be  driven  in,  the  sealing  plug  will  press  into  the  barrel, 
displacing  the  contents,  if  too  much  force  is  required. 

The  present  invention  provides  a  sealing  plug  for 
closing  an  aperture  comprising  a  front  plug  member 
and  rear  plug  member,  the  front  plug  member  having 

20  an  external  periphery  for  sealingly  engaging  the  inter- 
nal  periphery  of  a  said  aperture  and  having  a  front 
face  for  introduction  into  the  aperture  which  front  face 
contains  a  bleed  passage  extending  from  said  front 
face  to  connect  with  a  cavity  open  to  the  rear  of  said 

25  front  plug  member,  the  rear  plug  member  being  seal- 
ingly  and  resiliently  received  in  said  cavity  to  close 
the  same,  wherein  said  rear  plug  member  is  displace- 
able  by  gas  pressure  applied  via  said  bleed  passage 
so  as  momentarily  to  break  the  seal  between  the  cav- 

30  ity  and  rear  plug  member  and  allow  the  venting  of  said 
gas  pressure  past  said  rear  plug  member. 

In  an  alternative  aspect,  the  invention  provides  a 
sealing  plug  for  sealing  a  container  containing  a  flow- 
able  product,  which  sealing  plug  comprises  a  bleed 

35  passage  extending  from  a  front  part  thereof  for  intro- 
duction  into  said  container  to  an  interior  portion  of  said 
sealing  plug,  and  means  actuatable  by  pressure  of 
gas  trapped  between  said  sealing  plug  and  said  prod- 
uct  for  venting  said  interior  portion  of  said  sealing  plug 

40  so  as  to  release  said  trapped  gas  without  permitting 
said  product  to  pass  said  sealing  plug. 

Preferably  a  sealing  plug  according  to  this  aspect 
of  the  invention  comprises  a  front  plug  member  and 
a  rear  plug  member,  the  front  plug  member  having  an 

45  external  periphery  for  sealingly  the  engaging  the  in- 
ternal  periphery  of  a  said  aperture  and  having  a  front 
face  for  introduction  into  the  aperture  which  front  face 
contains  said  bleed  passage  extending  from  said 
front  face  to  connect  with  a  cavity  open  to  the  rear  of 

so  said  front  plug  member,  said  rear  plug  member  being 
sealingly  and  resiliently  received  in  said  cavity  to 
close  the  same,  wherein  said  rear  plug  member  is  dis- 
placeable  by  said  gas  pressure  applied  via  said  bleed 
passage  so  as  momentarily  to  break  the  seal  between 

55  the  cavity  and  the  rear  plug  member  and  allow  venting 
of  said  gas  pressure  past  said  rear  plug  member,  as 
in  the  first  aspect  of  the  invention. 

Preferably,  the  cavity  and  the  rear  plug  member 
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are  circular  in  cross-section  and  the  resilient  sealing 
connection  therebetween  is  by  virtue  of  an  annular  rib 
and  an  annular  groove  provided  each  on  a  respective 
one  of  said  cavity  interior  and  said  rear  plug  member. 

Preferably,  the  annular  groove  is  on  the  rear  plug 
member  and  the  annular  rib  is  on  the  wall  of  the  cav- 
ity. 

There  is  preferably  a  gas  bleed  passage  extend- 
ing  from  said  annular  groove  out  of  said  sealing  plug 
and  a  gas  bleed  passage  leading  to  said  annular 
groove  from  said  cavity  in  the  front  plug  member. 

Preferably,  each  said  gas  bleed  passage  leading 
to  or  from  said  annular  groove  is  formed  by  a  groove 
in  the  periphery  of  the  rear  plug  member.  The  gas 
bleed  passage  leading  out  of  the  annular  groove  may 
be  formed  in  the  wall  of  the  front  plug  member  defin- 
ing  the  outer  part  of  the  cavity. 

Preferably,  the  gas  bleed  passages  leading  to 
and  from  said  annular  groove  are  off-set  angularly 
from  one  another.  Thus,  preferably,  there  are  two 
grooves  in  the  side  wall  of  the  rear  plug  memberwhich 
are  spaced  around  the  periphery  of  the  rear  plug 
member. 

Preferably,  the  frontface  of  the  rear  plug  member 
and  the  base  of  the  cavity  in  the  front  plug  member 
are  so  shaped  that  when  the  rear  plug  member  is  fully 
home  in  the  cavity,  a  portion  of  the  volume  of  the  cav- 
ity  remains  unfilled  by  the  rear  plug  member  to  ac- 
commodate  flowable  product  and  any  residual  trap- 
ped  gas. 

The  invention  will  be  further  described  and  illu- 
strated  with  reference  to  the  accompanying  drawings 
in  which:- 

Figure  1  shows  a  sealing  plug  according  to  the  in- 
vention  disassembled  into  its  component  parts; 
and 
Figure  2  shows  a  sealing  plug  according  to  the  in- 
vention  with  its  parts  assembled. 
In  the  illustrated  embodiment,  a  sealing  plug  ac- 

cording  to  the  invention  comprises  a  front  plug  mem- 
ber  10  and  a  rear  plug  member  12  both  of  circular 
transverse  cross-section.  Front  plug  member  10  has 
an  external  periphery  14  shaped  to  form  a  good  seal 
in  a  tubular  syringe  bore  by  the  provision  of  two  an- 
nular  sealing  ribs  16  toward  the  rear  end  of  the  front 
plug  member  and  an  outwardly  flared  front  portion 
18.  To  provide  flexibility  to  the  flared  portion  18,  the 
front  face  20  of  the  front  plug  member  is  inwardly 
dished.  A  generally  cylindrical  cavity  22  is  formed  in 
the  rear  face  of  the  front  plug  member  and  a  gas  bleed 
passage  24  extends  from  the  front  face  to  the  base 
26  of  the  cavity  22.  An  annular  rib  28  is  provided  on 
the  interior  wall  of  the  cavity  22  approximately  mid- 
way  into  the  depth  thereof. 

The  rear  plug  member  has  a  plane  rear  face  30 
and  dished  front  face  32  separated  by  a  generally  cyl- 
indrical  side  wall  having  annular  groove  34  formed 
therein  for  co-operation  with  the  annular  rib  28  to  form 

a  liquid  tight  seal  when  the  groove  and  rib  are  fully  en- 
gaged.  Af  irst  longitudinally  running  groove  36  is  pro- 
vided  extending  from  the  annular  groove  34  to  the 
rear  face  30  of  the  rear  plug  member.  A  second  long- 

5  itudinally  running  groove  38  is  provided  extending 
from  the  annular  groove  34  to  the  front  face  32  of  the 
rear  plug  member. 

The  forward  part  of  the  cylindrical  wall  of  the  rear 
plug  member  is  chamfered  to  provide  an  annular  an- 

10  gularly  forward  facing  surface  40  which  co-operates 
with  a  similarly  angled  annular  surface  42  formed  be- 
tween  the  base  and  the  side  wall  of  the  cavity  22  and 
assists  informing  a  liquid  tight  seal  when  the  rear  plug 
member  is  fully  home  in  the  cavity. 

15  Prior  to  introduction  into  the  barrel  of  a  syringe 
containing  a  flowable  material,  the  rear  plug  member 
12  is  pressed  into  the  cavity  22  of  the  front  plug  mem- 
ber  10  as  shown  in  Figure  2.  Aseal  is  established  be- 
tween  the  cylindrical  periphery  of  the  rear  plug  mem- 

20  ber  1  2  and  the  interior  wall  of  the  cavity  22.  By  virtue 
of  the  dished  front  face  32  of  the  rear  plug  member 
1  2,  there  is  a  volume  within  the  cavity  which  is  unfilled 
by  the  rear  plug  member  12. 

In  use,  the  front  of  the  sealing  plug  is  introduced 
25  into  the  charging  aperture  of  a  syringe  containing  a 

flowable  material  such  as  adhesive  or  an  adhesive 
component,  the  sealing  plug  is  pressed  into  the  syr- 
inge  by  means  such  as  a  hollow  piston  acting  on  the 
rear  of  the  front  plug  member  but  not  pressing  on  the 

30  rear  plug  member  as  indicated  by  the  arrows  in  Figure 
2.  Air  trapped  within  the  syringe  body  between  the 
flowable  product  contained  therein  and  the  front  face 
20  of  the  sealing  plug  is  displaced  through  the  gas 
bleed  passage  24  into  the  unfilled  volume  of  the  cav- 

35  ity  22  where  it  is  pressurised  until  it  forces  back  the 
rear  plug  member  12  against  the  resilience  provided 
by  the  engagement  of  the  annular  groove  34  and  the 
annular  rib  28.  At  this  point,  the  gas  can  vent  into  the 
annular  groove  34  through  the  longitudinally  extend- 

40  ing  gas  bleed  groove  38,  can  track  around  the  annular 
groove  and  exit  from  the  sealing  plug  by  the  longitu- 
dinally  extending  gas  bleed  groove  36.  Before  any 
flowable  product  can  follow  the  gas  via  this  route,  the 
rear  plug  member  12  will  be  pushed  forward  by  the 

45  pressure  of  the  rib  28  cutting  off  this  escape  route. 
Usually  a  residual  volume  of  gas  will  be  left  in  the 

space  provided  by  the  dished  front  surface  32  of  the 
rear  plug  memberwhich  will  allow  thermal  expansion 
of  the  product  in  the  syringe  without  tending  to  dis- 

50  place  the  rear  plug  member. 
When  it  is  desired  to  express  product  from  the 

syringe,  a  piston  acting  both  on  the  rear  plug  member 
and  on  the  rear  face  of  the  front  plug  member  can  be 
used  to  drive  the  sealing  plug  down  the  bore  of  the 

55  syringe. 
Many  modifications  and  variations  of  the  inven- 

tion  as  described  with  reference  to  the  specific  em- 
bodiment  are  possible.  This  by  way  of  example,  it  is 
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possible  to  provide  the  groove  34  on  the  interior  face 
of  the  cavity  22  instead  of  on  the  rear  plug  member 
12.  It  is  possible  to  provide  the  rib  28  on  the  rear  plug 
member  12  and  the  groove  34  in  the  side  wall  of  the 
cavity  22.  The  groove  36  should  then  be  provided  on 
the  wall  of  the  cavity  rather  than  on  the  wall  of  the  rear 
plug  member  and  the  groove  38  may  optionally  be 
provided  on  the  wall  of  the  cavity  instead  of  on  the  wall 
of  the  rear  plug  member. 

More  than  one  groove  36  and/or  more  than  one 
groove  38  may  be  provided  if  desired  but  this  is  likely 
to  be  disadvantageous. 

The  invention  is  not  restricted  to  sealing  plugs  for 
syringes  but  can  be  used  in  many  other  contexts 
where  it  may  be  desired  to  vent  gas  from  the  front  face 
of  a  sealing  plug  whilst  retaining  flowable  contents  or 
simply  to  relieve  pressure. 

Claims 

1  .  A  sealing  plug  for  closing  an  aperture  comprising 
a  front  plug  member  (10)  and  rear  plug  member 
(12),  the  front  plug  member  (10)  having  an  exter- 
nal  periphery  (14)  for  sealingly  engaging  the  in- 
ternal  periphery  of  a  said  aperture  and  having  a 
front  face  (20)  for  introduction  into  the  aperture 
which  front  face  (20)  contains  a  bleed  passage 
(24)  extending  from  said  front  face  to  connect 
with  a  cavity  (22)  open  to  the  rear  of  said  front 
plug  member,  the  rear  plug  member  (12)  being 
sealingly  and  resiliently  received  in  said  cavity 
(22)  to  close  the  same,  characterised  in  that  said 
rear  plug  member  (12)  is  displaceable  by  gas 
pressure  applied  via  said  bleed  passage  (24)  so 
as  momentarily  to  break  the  seal  between  the 
cavity  and  rear  plug  member  and  allow  the  vent- 
ing  of  said  gas  pressure  past  said  rear  plug  mem- 
ber. 

2.  A  sealing  plug  for  sealing  a  container  containing 
a  flowable  product,  which  sealing  plug  comprises 
a  bleed  passage  extending  from  a  front  part  (20) 
thereof  for  introduction  into  said  container  to  an 
interior  portion  (22)  of  said  sealing  plug,  charac- 
terised  in  that  said  sealing  plug  further  includes 
means  actuatable  by  pressure  of  gas  trapped  be- 
tween  said  sealing  plug  and  said  product  for  vent- 
ing  said  interior  portion  of  said  sealing  plug  so  as 
to  release  said  trapped  gas  without  permitting 
said  product  to  pass  said  sealing  plug. 

3.  A  sealing  plug  as  claimed  in  Claim  2,  comprising 
a  front  plug  member  (1  0)  and  a  rear  plug  member 
(12),  the  front  plug  member  (10)  having  an  exter- 
nal  periphery  (14)  for  sealingly  the  engaging  the 
internal  periphery  of  an  aperture  in  a  said  con- 
tainer  and  having  a  front  face  (20)  for  introduction 

into  the  aperture  which  front  face  contains  said 
bleed  passage  (24)  extending  from  said  front 
face  to  connect  with  a  cavity  (22)  open  to  the  rear 
of  said  front  plug  member,  said  rear  plug  member 

5  (12)  being  sealingly  and  resiliently  received  in 
said  cavity  to  close  the  same,  wherein  said  rear 
plug  member  is  displaceable  by  said  gas  pres- 
sure  applied  via  said  bleed  passage  so  as  mo- 
mentarily  to  break  the  seal  between  the  cavity 

10  and  the  rear  plug  member  and  allow  venting  of 
said  gas  pressure  past  said  rear  plug  member. 

4.  A  sealing  plug  as  claimed  in  Claim  1  or  Claim  3, 
wherein  the  cavity  (20)  and  the  rear  plug  member 

15  (12)  are  circular  in  cross-section  and  the  resilient 
sealing  connection  therebetween  is  by  virtue  of 
an  annular  rib  (28)  and  an  annular  groove  (32) 
provided  each  on  a  respective  one  of  said  cavity 
interior  and  said  rear  plug  member. 

20 
5.  A  sealing  plug  as  claimed  in  Claim  4,  wherein  the 

annular  groove  (34)  is  on  the  rear  plug  member 
(12)  and  the  annular  rib  (28)  is  on  the  wall  of  the 
cavity  (22). 

25 
6.  A  sealing  plug  as  claimed  in  Claim  5,  wherein 

there  is  a  gas  bleed  passage  (36)  extending  from 
said  annular  groove  out  of  said  sealing  plug  and 
a  gas  bleed  passage  (38)  leading  to  said  annular 

30  groove  from  said  cavity  in  the  front  plug  member. 

7.  A  sealing  plug  as  claimed  in  Claim  6,  wherein 
each  said  gas  bleed  passage  leading  to  or  from 
said  annular  groove  (34)  is  formed  by  a  groove  in 

35  the  periphery  of  the  rear  plug  member. 

8.  A  sealing  plug  as  claimed  in  Claim  6  or  Claim  7, 
wherein  the  gas  bleed  passages  (36,  38)  leading 
to  and  from  said  annular  groove  are  off-set  angu- 

40  larly  from  one  another. 

9.  A  sealing  plug  as  claimed  in  any  one  of  Claims  3 
to  8,  wherein  the  front  face  of  the  rear  plug  mem- 
ber  and  the  base  of  the  cavity  in  the  front  plug 

45  member  are  so  shaped  that  when  the  rear  plug 
member  is  fully  home  in  the  cavity,  a  portion  of 
the  volume  of  the  cavity  remains  unfilled  by  the 
rear  plug  member  to  accommodate  flowable 
product  and  any  residual  trapped  gas. 
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