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Description 

This  invention  relates  to  can-openers. 
A  disadvantage  with  traditional  can-openers  is 

that  they  are  effective  to  cut  a  part  of  the  can, 
usually  the  perimetric  region  of  one  of  its  end 
walls,  which  is  in  direct  contact  with  the  contents. 
Thus,  a  cutting  portion  of  the  opener  often  con- 
tacts  the  contents  during  opening  and  this  can  be 
unhygienic.  Furthermore,  slivers  of  metal  may  be 
detached  by  the  cutting  operation  and  may  thus 
enter  the  can.  Also  the  edges  of  the  cut  end  wall, 
and  in  some  cases  the  can  side  wall,  may  be  left 
sharp  and/or  jagged  after  cutting. 

Can-openers  have  therefore  been  proposed 
which  are  effective  to  remove  an  end  wall  of  a  can 
by  cutting  through  part  of  the  joint  between  the 
end  wall  and  the  can  body;  the  joint  is  normally  in 
the  form  of  a  multi-layered  upstanding  rim 
extending  around  the  perimeter  of  the  can  end 
wall,  and  such  can-openers  are  generally 
operable  to  separate  the  end  wall  from  the  can 
body  by  cutting  through  the  outermost  layer  on 
the  outside  of  the  rim.  With  such  openers  the 
aforementioned  problems  associated  with  tradi- 
tional  openers  do  not  arise  since  a  cutting  portion 
of  the  opener  does  not  penetrate  the  can,  but  only 
an  outer  wall  portion  of  the  rim.  A  further  advan- 
tage  with  openers  of  this  type  is  that  generally  no 
potentially  dangerous  sharp  edges  remain  adja- 
cent  the  rim  after  the  end  wall  has  been  removed. 

However,  experience  shows  that  can-openers 
which  cut  an  outer  layer  of  the  end  joint  or  rim 
present  significant  design  problems,  and  in  prac- 
tical  terms  it  is  difficult  to  provide  reliable  and 
consistent  operation  with  an  opener  which  is  at 
the  same  time  reasonably  convenient  to  manufac- 
ture  and  thus  relatively  inexpensive. 

Can-openers  of  this  type  generally  include  a 
rotatable  cutter  wheel  and  a  rotatable  drive  wheel 
arranged  tightly  to  engage  a  can  rim  there- 
between  so  that  the  cutter  wheel  penetrates  the 
outer  wall  of  the  rim,  the  drive  wheel  being 
rotated  in  operation  whereby  the  rim  is  fed 
between  the  wheels  and  a  cut  is  formed  in  the  rim 
outer  wall.  With  such  openers,  for  successful 
operation  the  gripping  pressure  exerted  by  the 
cutter  and  drive  wheels  must  be  relatively  high, 
and  this  can  present  practical  difficulties  concern- 
ing  the  mounting  of  the  cutter  wheel  which  must 
be  able  to  withstand  the  force  of  engagement. 
Typically,  the  cutter  wheel  has  been  rotatably 
mounted  to  such  openers  by  means  of  a  shaft  or 
rivet.  From  US-A-2,628,422  and  US-A-4,251,917 
are  known  openers  of  this  type  having  the 
features  of  the  first  part  of  claim  1,  wherein  the 
cutter  wheels  are  rotatably  mounted  by  means  of 
metal  shafts.  This  approach  may  provide  a  suffi- 
ciently  firm  mounting  in  the  case  of  an  all  metal 
opener,  but,  problems  may  be  encountered 
where  it  is  desired  to  form  the  main  parts  of  an 
opener  from  a  plastics  material  which  may  not  be 
strong  enough  to  anchor  a  shaft  or  rivet  suffi- 
ciently  firmly.  A  further  problem  regarding  the 
mounting  of  the  cutter  wheel  in  certain  types  of 

opener  which  operate  by  cutting  around  the  rim  is 
that  for  reliable  operation  the  arrangement 
should  be  such  that  close  tolerances  can  be 
maintained  in  the  position  of  the  cutter  wheel 

s  relative  to  other  parts  of  the  opener,  and  cutter 
mounting  arrangements  which  present  practical 
difficulties  in  providing  a  precise  relative  location 
of  the  cutter  wheel  are  undesirable. 

Viewed  from  a  first  aspect  the  invention  pro- 
10  vides  a  can-opener  which  operates  to  separate  an 

end  wall  of  a  can  by  cutting  through  an  outer  part 
of  a  rim  joining  such  end  wall  with  the  main  body 
of  the  can,  the  can-opener  comprising  a  plastics 
body  portion  mounting  a  cutter  wheel  arranged 

15  for  engagement  with  said  outer  part  of  the  rim 
and  a  rotatable  drive  wheel  arranged  to  engage 
an  inner  part  of  the  rim  in  gripping  relatior/with 
the  cutter  wheel,  characterised  in  that  the  cutter 
wheel  is  rotatably  mounted  in  a  recess  formed  in 

20  a  part  of  said  body  portion  which  is  arranged  to 
locate  said  cutter  wheel  and  to  provide  support 
therefor,  the  cutter  wheel  including  an  annular 
cutting  edge  located  between  a  pair  of  axially 
spaced  flanges  such  flanges  having  cylindrical 

25  outer  surfaces  which  bear  directly  on  a  partially 
cylindrical  peripheral  wall  defining  said  recess 
which  thereby  supports  the  cutter  wheel  against 
the  gripping  pressure  of  the  drive  wheel  in  use. 

In  accordance  with  the  invention  the  mounting 
30  of  the  cutter  wheel  in  a  recessed  part  of  the 

plastics  body  portion  is  such  that  the  dis- 
advantages  associated  with  known  arrangements 
may  be  overcome.  Thus,  a  sufficiently  firm 
mounting  may  be  provided  to  withstand  the  force 

35  on  the  cutter  wheel  consequent  upon  tight  grip- 
ping  engagement  with  a  can  rim,  whilst  at  the 
same  time  precise  location  of  the  cutter  wheel 
may  be  obtained  by  fabrication  of  the  locating 
recess,  e.g.  by  moulding,  to  within  suitably  close 

40  tolerances  which  are  relatively  straight-forward  to 
achieve  in  practical  terms. 

The  cutter  wheel  includes  an  annular  cutting 
edge  located  between  a  pair  of  axially  spaced 
annular  flanges  having  cylindrical  outer  surfaces 

45  which  bear  directly  on  a  peripheral  wall  defining 
said  recess  which  is  partially  cylindrical.  In  such 
an  arrangement,  the  cutter  wheel  may  con- 
veniently  be  loosely  fitted  in  the  recess  for  rota- 
tion  therein  by  lateral  insertion  into  the  recess 

so  during  assembly  of  the  opener,  removal  of  the 
cutter  wheel  from  the  fully  assembled  opener 
preferably  being  prevented  by  cooperation  of  a 
further  part  of  the  opener  therewith. 

In  a  preferred  embodiment  the  axis  of  rotation 
55  of  the  drive  wheel  is  substantially  parallel  in  use 

with  the  longitudinal  axis  of  the  can,  the  drive 
wheel  being  eccentrically  mounted  to  a  rotatable 
disc  carried  by  the  body  portion  whereby  a  can 
rim  may  be  tightly  gripped  between  the  cutter  and 

60  the  drive  wheel  by  rotation  of  the  disc  relative  to 
said  body  portion.  Thus,  in  this  embodiment  in 
use  a  can  rim  is  introduced  between  the  cutter 
and  the  drive  wheel  in  a  spaced  apart  condition 
thereof,  and  the  disc  is  then  rotated  such  that  the 

65  rim  becomes  tightly  gripped  between  the  cutter 
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and  drive  wheel  such  that  the  cutter  penetrates  an 
Duterpartof  the  rim.  The  drive  wheel  may  then  be 
■otated  such  that  the  rim  of  the  can  is  fed  between 
:he  cutter  and  drive  wheel.  The  gripping  arrange- 
ment  in  accordance  with  this  embodiment  of  the 
nvention  involving  a  drive  wheel  eccentrically 
nounted  to  a  disc  provides  reliable  opening  and 
s  relatively  simple  mechanically. 

It  is  envisaged  that  an  opener  in  accordance 
/vith  the  invention  may  be  in  the  form  of  a  wall- 
nounted  unit  and  that  if  desired  a  suitable 
powered  drive  means  for  the  drive  wheel  may  be 
provided.  In  a  presently  preferred  embodiment, 
however,  the  opener  is  in  the  form  of  a  hand-held 
unit,  and  the  body  portion  of  the  opener  and  the 
part  carrying  the  drive  wheel  are  secured  to  or 
integral  with  respective  hand  grips.  The  hand 
grips  are  preferably  movable  relative  to  one 
another  in  a  scissor-type  manner,  closing  of  the 
hand  grips  into  a  generally  coextensive  condition 
causing  movement  of  the  drive  wheel  into  grip- 
ping  engagement  with  a  can  rim  in  use. 

The  cutter  wheel  is  preferably  freely  rotatable 
about  an  axis  which  is  also  substantially  parallel 
in  use  with  the  longitudinal  axis  of  the  can.  In  a 
preferred  embodiment,  the  spaced  and  parallel 
axes  of  rotation  of  the  rotatable  disc  carrying  the 
drive  wheel,  the  drive  wheel  and  the  cutter  wheel 
respectively  are  non-aligned  in  the  operational 
condition  of  the  opener,  so  that  as  the  drive  wheel 
rotates  against  the  resistance  of  the  cutter  wheel 
there  is  a  torque  on  the  disc  mounting  the  drive 
wheel  which  tends  to  maintain  the  pressure 
exerted  on  the  rim.  In  addition,  mis-alignment  of 
the  three  axes  allows  for  compensation  for  wear 
to  either  the  cutter  or  drive  wheel.  Thus,  should 
for  example  the  drive  wheel  become  worn,  the 
reduced  radius  will  be  compensated  for  by  the 
disc  rotating  slightly  further  before  gripping  of  a 
rim  between  the  cutter  and  the  drive  wheel 
occurs.  Suitable  stops  may  be  provided  on  the 
rotatable  disc  and/or  the  body  portion  to  prevent 
over  rotation  of  the  disc  and  penetration  of  the 
cutter  into  or  through  the  can  body  itself. 

With  can-openers  of  this  general  type  problems 
can  arise  in  guiding  the  line  of  cut  around  the  rim 
sufficiently  accurately  such  that  the  cutter  meets 
up  with  its  starting  point  once  it  has  traversed  the 
entire  periphery  of  the  can,  and  does  not  slip  off 
the  rim,  whereby  a  complete  cut  around  the  rim  is 
achieved.  To  this  end,  it  has  previously  been 
proposed  to  provide  a  portion  of  the  can-opener 
which  abuts  the  upper  surface  of  the  can  rim  in 
use  so  as  to  guide  the  cutter  around  the  rim  in  an 
attempt  to  ensure  that  the  spacing  between  the 
top  of  the  rim  and  the  cut  remains  constant.  For 
the  same  purpose,  it  has  also  been  proposed  to 
provide  a  drive  wheel  which  in  addition  to  engag- 
ing  the  inner  side  of  the  rim  also  bears  down  on 
its  top  surface.  However,  with  such  arrangements 
precise  manufacturing  tolerances  are  necessary 
in  the  construction  of  the  opener  as  a  whole  in 
order  to  ensure  that  the  cutter  is  accurately 
spaced  from  the  portion  which  is  adapted  to 
engage  the  top  part  of  the  rim,  and  moreover 
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variations  may  subsequently  occur  due  to  slack- 
ness  or  wear  in  any  of  the  moving  parts. 

Thus,  in  a  preferred  embodiment  the  cutter 
wheel  includes  a  shoulder  portion  integral  or  fast 

5  with  the  cutting  edge  which  is  adapted  to  engage 
the  top  of  the  rim  in  use  so  as  to  locate  accurately 
the  height  of  the  cutting  edge  relative  to  the  rim. 
In  this  way  the  part  which  engages  the  top  of  the 
rim  is  integral  or  fast  with  the  cutting  edge  and 

w  variations  in  the  height  of  the  cutter  wheel  in  use 
resulting  from  slackness  or  wear  of  other  parts  of 
the  opener  may  therefore  be  avoided  such  that 
reliable  operation  is  achieved.  Furthermore,  the 
only  precise  manufacturing  tolerance  required  to 

15  set  the  position  of  the  cutter  is  in  the  manufacture 
of  the  cutter  wheel  itself.  This  is  a  relatively 
simple  matter,  since  the  cutting  edge  together 
with  the  shoulder  portion  may  conveniently  be 
machined  from  a  single  piece  of  metal.  Since  the 

20  cutting  edge  is  located  between  spaced  flanges  of 
the  cutter  wheel,  one  of  said  flanges  may  con- 
veniently  define  said  shoulder  portion  for  engage- 
ment  with  the  top  of  the  can  rim. 

In  a  preferred  embodiment,  the  axis  of  rotation 
25  of  the  cutter  wheel  is  substantially  parallel  to  the 

longitudinal  axis  of  the  can,  but  is  off-set  by  a 
small  angle,  preferably  between  ¥  and  3°,  in  the 
direction  of  relative  movement  between  the  rim 
and  the  cutter.  In  this  way,  the  angle  of  attack  of 

so  the  cutter  into  the  rim,  the  so-called  dive  angle, 
has  the  effect  of  causing  the  shoulder  portion  to 
bear  constantly  against  the  top  of  the  can  rim, 
thus  ensuring  that  the  cut  always  runs  parallel  to 
the  edge  of  the  rim.  The  slight  angling  of  the 

35  cutter  may  conveniently  be  achieved  by  a  suitable 
member  provided  on  a  body  portion  of  the 
opener  which  engages  in  use  the  end  wall  of  the 
can. 

In  a  preferred  embodiment,  the  cutter  wheel 
40  further  comprises  a  second  shoulder  portion  fast 

or  integral  with  the  cutting  edge  and  adapted  for 
engagement  under  the  rim  of  the  can.  Such  a 
shoulder  portion  ensures  that  the  rim  is  not 
released  from  the  opener  during  cutting.  Again, 

45  such  shoulder  portion  may  be  defined  by  a  flange 
of  said  cutter  wheel  of  the  type  discussed  above. 
The  lower  flange  may  additionally  be  adapted  to 
engage  the  wall  of  the  main  body  of  the  can  itself, 
beneath  the  rim,  thereby  providing  additional 

so  guidance  of  the  opener  relative  to  the  can. 
With  known  can-openers  adapted  to  remove 

the  end  wall  of  a  can  by  cutting  through  an  outer 
portion  of  the  rim,  it  has  generally  been  proposed 
that  the  end  wall  be  urged  from  the  can  during  the 

55  cutting  operation.  Thus,  with  known  openers  the 
cutter  has  generally  been  arranged  so  as  to 
remove  the  end  wall  by  a  shearing  action.  How- 
ever,  such  arrangements  result  in  considerable 
stresses  both  on  the  components  of  the  opener 

60  and  on  the  can  itself  with  the  result  that  reliable 
operation  often  may  not  be  achieved,  and  in  any 
event  a  considerable  user-exerted  force  is 
required  in  order  to  operate  the  opener.  It  is 
therefore  desirable  that  an  opener  of  this  type  be 

65  effective  only  to  provide  a  thin  cut  around  the  rim 
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while  not  being  adapted  to  shear  the  end  wall 
from  the  can  body,  such  that  more  reliable  and 
easier  operation  may  be  achieved.  However,  this 
presents  the  problem  of  subsequent  removal  of 
the  end  wall  and  accordingly  in  a  preferred 
embodiment  the  opener  incorporates  means 
separate  from  the  cutting  means  arranged  to 
assist  or  effect  removal  of  the  end  wall  from  the 
can  body  during  or  after  the  cutting  operation. 

In  one  embodiment  the  removal  means  is  in  the 
form  of  a  gripping  mechanism  including  a  hook- 
like  member  adapted  to  engage  in  a  region  of  the 
cut  extending  around  the  rim  such  that  subse- 
quent  pivotal  movement  of  the  opener  relative  to 
the  can  causes  removal  of  the  end  wall.  An 
advantage  of  this  approach  is  that  damage  to  the 
rim  and  to  the  can  and  end  wall  is  minimised,  and 
in  some  instances  it  may  be  possible  to  replace 
the  end  wall  subsequent  to  removal. 

Other  forms  of  means  to  assist  or  effect 
removal  of  the  end  wall  are  however  envisaged, 
and  any  suitable  arrangement  may  be  provided 
subject  to  one  important  requirement,  namely 
that  the  means  should  be  capable  of  operating 
successfully  with  can  rims  of  different  thickness. 

One  alternative  approach  to  a  gripping 
mechanism  is  the  provision  of  means  effective  to 
distort  the  side  wall  of  the  can  whereby  to  cause 
the  end  wall  to  become  disengaged.  A  simple 
form  of  such  means  comprises  a  wedging 
member  adapted  for  engagement,  subsequent  to 
the  cutting  operation,  between,  for  example,  the 
inside  of  the  rim  and  the  side  wall  of  the  can 
whereby  pivotal  movement  of  the  member  rela- 
tive  to  the  can  is  effective  to  distort  the  can 
sufficiently  to  disengage  the  end  wall.  Alterna- 
tively,  the  opener  may  additionally  comprise  a 
member,  e.g.  a  roller,  arranged  to  engage  and 
distort  the  can  side  wall  during  the  cutting  oper- 
ation.  Such  a  member  would  be  located  behind 
the  cutter  and  drive  wheels  in  the  direction  of  the 
cut,  so  that  in  operation  the  side  wall  is  pro- 
gressively  distorted  behind  the  cut  as  the  cut  is 
formed  in  the  rim.  In  this  way  cutting  of  the  rim 
and  removal  of  the  end  wall  is  achieved  in  one 
overall  operation. 

Certain  embodiments  of  the  invention  will  now 
be  described  by  way  of  example  only  and  with 
reference  to  the  accompanying  drawings, 
wherein: 

Figure  1  is  an  exploded  perspective  view  of  the 
underside  of  a  can-opener  in  accordance  with  the 
invention; 

Figure  2  is  a  perspective  view  of  the  underside 
of  the  opener  shown  in  Figure  1  illustrating  the 
top  of  a  can  in  phantom; 

Figure  3  is  a  side  elevation  of  the  opener  in  use; 
Figure  4  is  a  sectional  view  on  a  enlarged  scale 

of  the  opener  in  use; 
Figure  5  is  an  enlarged  cross-section  of  a  can 

rim  during  cutting; 
Figure  6  is  a  plan  view  of  the  opener  in  use; 
Figure  7  is  a  front  elevation  of  the  opener  in 

use; 
Figures  8  to  10  illustrate  the  construction  and 

operation  of  one  form  of  end  wall  removal 
means; 

Figure  11  illustrates  an  alternative  form  of  end 
wall  removal  means;  and 

5  Figures  12a  and  12b  illustrate  schematically  an 
alternative  embodiment  wherein  the  opener 
mounts  a  roller  adapted  to  distort  the  side  wall  of 
the  can  during  the  cutting  operation. 

Referring  firstly  to  Figure  1,  a  can-opener  com- 
10  prises  a  molded  plastics  body  portion  1  integrally 

formed  with  a  first  hand  grip  2  and  having  a 
generally  circular  aperture  3.  A  second  hand  grip 
4  of  the  opener  is  formed  at  one  end  thereof  with 
a  protruding  disc  5  adapted  for  mating  engage- 

rs  ment  with  the  aperture  3  so  as  to  be  rotatable 
therein  upon  scissor-like  relative  movement  of 
the  hand  grips  2,  4.  Lugs  6  projecting  radially  from 
the  disc  5  co-operate  with  grooves  7  formed  in  the 
wall  of  the  aperture  3  so  as  to  interlock  the  two 

20  parts  of  the  opener  together.  A  toothed  drive 
wheel  8  is  eccentrically  mounted  to  the  disc  5  and 
may  be  rotated  by  means  of  a  handle  9  as  will  be 
described  in  more  detail  below.  The  body  portion 
1  further  comprises  housing  10  having  a  partially 

25  cylindrical  recess  R  in  which  is  mounted  a  freely 
rotatable  cutting  wheel  as  will  also  be  described 
in  more  detail  below. 

As  shown  in  Figure  2,  in  an  "open"  condition  of 
the  opener  the  eccentrically  mounted  drive  wheel 

30  8  is  spaced  sufficiently  from  the  cutter  wheel 
housing  10  to  enable  the  rim  of  a  can  shown  in 
broken  lines  11  to  be  disposed  therebetween. 
Thereafter,  upon  closing  of  the  hand  grips  2,  4  in  a 
scissor-like  fashion  by  the  user,  the  disc  5  is 

35  rotated  as  shown  by  the  arrow  A  such  that  the 
eccentrically  mounted  drive  wheel  8  firmly 
engages  the  inner  side  of  the  rim  1  1  . 

As  shown  in  Figure  4,  a  generally  cylindrical 
cutter  wheel  is  rotatably  mounted  within  the 

40  recess  R  of  the  housing  10.  The  cutter  wheel  12  is 
integrally  fabricated  from  a  single  piece  of  steel, 
and  includes  a  sharp  annular  cutting  edge  13  and 
upper  and  lower  flanges  14,  15  defining  upper 
and  lower  shoulder  portions  14a,  15a  which 

45  extend  radially  beyond  the  cutting  edge  13.  The 
cylindrical  outer  surfaces  of  the  flanges  14,  15 
bear  directly  on  the  partially  cylindrical  wall  of  the 
housing  10  defining  said  recess  R. 

As  shown  in  Figures  3  and  4,  in  the  closed 
so  condition  of  the  opener  the  rim  11  of  the  can  is 

tightly  gripped  between  the  cutter  wheel  12  and 
the  drive  wheel  8  such  that  the  cutting  edge  13 
penetrates  at  least  the  outer  wall  16  of  the  rim  11, 
which  as  shown  in  Figure  5  is  generally  integral 

55  with  the  end  wall  or  lid  17  of  the  can  to  be  opened. 
In  this  condition,  the  handle  9  which  is  coupled 

to  the  drive  wheel  8  by  means  of  a  shaft  18  may 
be  rotated  by  the  user  while  squeezing  the  hand 
grips  2,  4  together  such  that  the  annular  cutting 

60  edge  13  of  the  cutting  wheel  12  extends  through 
and  around  the  outer  wall  16  of  the  rim  11.  Thus, 
the  wall  portion  16  is  separated  from  the  main 
body  of  the  can  and  the  other  wall  portions 
making  up  the  rim  11. 

65  In  the  illustrated  can-opener  various  means  are 
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provided  to  ensure  that  the  annular  cutting  edge 
13  of  the  cutting  wheel  12  is  accurately  guided 
around  the  rim  such  that  reliable  and  consistent 
operation  is  achieved.  As  shown  in  Figures  3  and 
4,  the  housing  10  includes  a  portion  20  extending 
downwardly  therefrom  which  defines  a  guide 
surface  against  which  the  side  wall  of  the  can 
abuts  in  use.  This  helps  to  ensure  that  the  can  and 
the  opener  remain  in  correct  relative  alignment 
during  cutting.  The  lower  flange  15  of  the  cutting 
wheel  12  also  abuts  the  side  wall  of  the  can  for  the 
same  purpose,  and  in  addition  extends  beneath 
the  rim  so  as  to  ensure  that  the  rim  remains 
engaged  between  the  cutter  and  the  drive  wheel. 

During  cutting,  as  shown  in  Figure  4,  the  upper 
flange  14  of  the  cutting  wheel  bears  down  on  the 
top  surface  of  the  rim  1  1  .  This  ensures  that  the  cut 
remains  at  a  constant  height  relative  to  the  rim 
such  that  reliable  operation  is  achieved  and  that 
the  cut  always  meets  up  with  itself  once  it  returns 
to  its  starting  point.  As  shown  in  Figure  7,  a 
thickened  portion  30  of  the  body  portion  which 
bears  down  on  the  can  rim  during  cutting  is 
effective  to  tilt  the  opener  through  a  small  angle  a 
in  the  order  of  1°  to  3°  whereby  the  angle  of  attack 
of  the  cutting  edge  13  is  directed  downwardly 
slightly  from  the  horizontal.  This  ensures  that 
during  cutting  the  upper  flange  14  of  the  cutting 
wheel  remains  as  shown  in  Figure  4  bearing 
down  on  the  top  of  the  rim. 

Furthermore,  as  shown  in  Figure  4,  a  projection 
21  is  provided  on  the  underside  of  the  body 
portion  1  which  engages  in  use  the  can  lid  17.  The 
projection  21  cooperates  with  portion  20  to  assist 
in  maintaining  the  attitude  of  the  opener  in  the 
radial  direction. 

Referring  now  to  Figure  6,  it  will  be  seen  that  in 
the  closed  condition  of  the  opener  where  the  rim 
1  1  of  a  can  is  tightly  gripped  between  the  drive 
and  cutting  wheels  8,  12,  the  hand  grips  2,  4 
remain  in  a  slightly  spaced  apart  condition  and, 
moreover,  the  axes  of  rotation  of  the  cutter  wheel 
12,  the  drive  wheel  8  and  the  rotatable  disc  5 
respectively  are  out  of  alignment.  The  effect  of 
this  is  that  when  the  handle  9  is  rotated  in 
clockwise  direction  as  shown,  there  is  a  tendency 
for  the  disc  5  to  be  urged  in  an  anti-clockwise 
direction  thus  tightening  the  engagement 
between  the  driving  wheel  8  and  the  cutter  wheel 
12.  This  assists  the  user  in  maintaining  adequate 
pressure  to  cut  through  the  outer  wall  of  the  rim 
throughout  the  cutting  operation.  In  addition,  the 
arrangement  automatically  compensates  for  wear 
to  either  the  drive  wheel  8  or  the  cutter  wheel  1  2. 

As  shown  in  the  drawings,  the  illustrated 
opener  is  effective  during  cutting  to  form  a  cut 
around  the  outer  part  of  the  rim  and  thus  separate 
the  end  wall  from  the  main  body  of  the  can,  but  is 
not  effective  to  shear  and  thus  necessarily 
remove  the  end  wall  during  the  cutting  operation. 
Therefore,  the  opener  additionally  incorporates 
an  end  wall  removing  means  31  one  embodiment 
of  which  is  illustrated  in  detail  in  Figures  8  to  10. 
The  mechanism  comprises  a  pivotable  member 
22  and  an  abutment  member  23,  the  member  22 

being  displaceable  away  from  the  member  23 
against  the  restoring  force  provided  by  a  resilient 
seating  24.  The  pivotable  member  22  further 
comprises  a  claw  25.  Thus,  as  shown  in  Figures  9 

5  and  10,  following  cutting,  the  rim  1  1  of  the  can  is 
inserted  and  gripped  between  the  pivotable  and 
abutment  members  22,  23,  such  that  the  claw  25 
engages  in  the  cut  formed  in  the  outer  wall  of  the 
rim.  The  opener  is  then  pivoted  relative  to  the  can 

m  such  that  the  end  wall  17  is  levered  off  as  shown 
in  Figure  10.  The  edge  32  of  the  body  portion 
engages  the  lid  17  during  removal  some  distance 
radially  inwardly  from  the  rim.  Such  engagement 
minimises  bending  of  the  lid,  which  is  important  if 

w  replacement  of  the  lid  is  desired.  Other  gripping 
mechanisms  are  envisaged  which  operate  in  a 
similar  manner  to  that  shown  in  Figures  8  to  10; 
for  example  the  pivotable  member  22  could  be 
replaced  by  a  slidable  member  which  is  spring 

20  loaded  into  engagement  with  the  rim. 
Figure  11  illustrates  an  alternative  form  of  end 

wall  removal  means  which  may  likewise  be 
mounted  to  an  opener  in  accordance  with  the 
invention.  Such  means  includes  a  wedging 

25  element  40  arranged  to  engage  the  inside  of  the 
rim  and  the  can  side  wall  as  illustrated  so  that 
relative  pivotal  movement  of  the  can  and  opener 
distorts  the  side  wall  sufficiently  to  spring  apart  a 
portion  of  the  cut  rim  and  thus  separate  the  end 

30  wall. 
An  alternative  embodiment  of  end  wall  removal 

means  is  shown  diagrammatically  in  Figures  12a 
and  12b.  In  this  embodiment  the  opener  mounts 
an  additional  roller  41  arranged  to  engage  and 

35  distort  the  side  wall  of  the  can  progressively  as 
rim  is  cut.  The  roller  41  is  located  behind  the 
cutter  wheel  in  the  direction  of  the  cut  and  is  thus 
effective  to  remove  the  end  wall  during  the 
cutting  operation.  This  removes  the  need  for  the 

40  user  to  carry  out  a  separate  end  wall  removal 
operation. 

Claims 

45  1.  A  can-opener  which  operates  to  separate  an 
end  wall  (17)  of  a  can  by  cutting  through  an  outer 
part  of  a  rim  (14)  joining  such  end  wall  with  the 
main  body  of  the  can,  the  can-opener  comprising 
a  plastics  body  portion  (18)  mounting  a  cutter 

so  wheel  (12)  arranged  for  engagement  with  said 
outer  part  of  the  rim  (11),  and  a  rotatable  drive 
wheel  (8)  arranged  to  engage  an  inner  part  of  the 
rim  in  gripping  relation  with  the  cutter  wheel, 
characterised  in  that  the  cutter  wheel  (12)  is 

55  rotatably  mounted  in  a  recess  (12)  formed  in  a 
part  (10)  of  said  body  portion  (1)  which  is 
arranged  to  locate  said  cutter  wheel  and  to  pro- 
vide  support  therefor,  the  cutter  wheel  including 
an  annular  cutting  edge  (13)  located  between  a 

60  pair  of  axially  spaced  flanges  (14,  15),  such 
flanges  having  cylindrical  outer  surfaces  which 
bear  directly  on  a  partially  cylindrical  peripheral 
wall  defining  said  recess  (R)  which  thereby 
supports  the  cutter  wheel  against  the  gripping 

65  pressure  of  the  drive  wheel  in  use. 
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2.  A  can-opener  as  claimed  in  claim  1  wherein 
the  axis  of  rotation  of  the  drive  wheel  (8)  is 
substantially  parallel  in  use  with  the  longitudinal 
axis  of  the  can,  the  drive  wheel  (8)  being  eccentri- 
cally  mounted  to  a  rotable  disc  (5)  carried  by  the 
body  portion  (1  )  whereby  a  can  rim  may  be  tightly 
gripped  between  the  cutter  and  the  drive  wheel 
by  rotation  of  the  disc  relative  to  said  body 
portion. 

3.  A  can-opener  as  claimed  in  claim  2  wherein 
the  axes  of  rotation  of  the  rotatable  disc  (5) 
carrying  the  drive  wheel  (8),  the  drive  wheel  (8) 
and  the  cutter  wheel  (12)  respectively  are  non- 
aligned  in  the  operational  condition  of  the  opener, 
so  that  as  the  drive  wheel  rotates  against  the 
resistance  of  the  cutter  wheel  there  is  a  torque  on 
the  disc  mounting  the  drive  wheel  which  tends  to 
maintain  the  pressure  exerted  on  the  rim. 

4.  A  can-opener  as  claimed  in  any  preceding 
claim  wherein  the  cutter  wheel  includes  a 
shoulder  portion  (14a)  integral  or  fast  with  the 
cutting  edge  (13)  which  is  adapted  to  engage  the 
top  of  the  rim  (11)  in  use  so  as  to  locate  accurately 
the  height  of  the  cutting  edge  relative  to  the  rim. 

5.  A  can-opener  as  claimed  in  claim  4  wherein 
one  of  said  flanges  (14)  defines  said  shoulder 
portion  (14a). 

6.  A  can-opener  as  claimed  in  claim  5  wherein 
the  other  of  said  flanges  (15)  defines  a  second 
shoulder  portion  (15a)  adapted  for  engagement  in 
use  under  the  rim  of  a  can. 

7.  A  can-opener  as  claimed  in  any  of  claims  4  to 
6  wherein  the  axis  of  rotation  of  the  cutter  wheel 
(12)  is  slightly  offset  from  the  longitudinal  axis  of 
the  can  in  use  so  that  the  angle  of  attack  of  the 
cutter  into  the  rim  (1)  has  the  effect  of  causing 
said  shoulder  portion  (14a)  to  bear  constantly 
against  the  top  of  the  rim. 

8.  A  can-opener  as  claimed  in  claim  7  wherein 
the  desired  inclination  of  the  cutter  wheel  (12) 
relative  to  the  can  is  achieved  by  means  of  a 
member  or  members  provided  on  the  body  por- 
tion  of  the  opener  arranged  for  engagement  with 
the  end  wall  of  the  can. 

9.  A  can-opener  as  claimed  in  any  preceding 
claim  further  comprising  means  (30:  40:  41) 
separate  from  the  cutter  wheel  arranged  to  assist 
or  effect  removal  of  the  end  wall  from  the  can 
body  during  or  after  the  cutting  operation. 

10.  A  can-opener  as  claimed  in  claim  9  wherein 
the  removal  means  comprises  a  gripping 
mechanism  (31)  incorporating  a  hook-like 
member  (25)  adapted  to  engage  in  a  region  of  the 
cut  such  that  subsequent  pivotal  movement  of  the 
opener  relative  to  the  can  facilitates  removal  of 
the  end  wall. 

11.  A  can-opener  as  claimed  in  claim  9  wherein 
the  removal  means  (40:  41)  is  adapted  to  distort 
the  side  wall  of  the  can  whereby  to  cause  the  end 
wall  to  become  disengaged. 

12.  A  can-opener  as  claimed  in  claim  11 
wherein  the  removal  means  comprises  a  wedging 
member  (40)  adapted  to  be  engaged  with  the  can 
after  the  cutting  operation  has  been  carried  out. 

13.  A  can-opener  as  claimed  in  claim  11 

wherein  the  removal  means  comprises  a  member 
(41)  arranged  to  engage  and  distort  the  can  side 
wall  during  the  cutting  operation. 

5  Patentanspruche  . 

1.  Buchsenoffner,  der  mechanisch  einwirkt,  um 
eine  Stirnwand  (17)  einer  Buchse  abzutrennen, 
indem  er  durch  einen  auSeren  Teil  einer  eine 

10  derartige  Stirnwand  mit  dem  Hauptkorper  der 
Buchse  verbindenden  Randleiste  (14)  schneidet, 
wobei  der  Buchsenoffner  einen  Kunststoffkorper- 
abschnitt  (18),  befestigend  ein  Schneidrad  (12), 
angeordnet  zum  Eingriff  mit  dem  aulSeren  Teil  der 

15  Randleiste  (11),  und  ein  drehbares  Antriebsrad  (8) 
aufweist,  angeordnet  zum  Eingreifen  in  einen 
inneren  Teil  der  Randleiste  in  Greifbeziehung  mit 
dem  Schneidrad,  dadurch  gekennzeichnet,  da(5 
das  Schneidrad  (12)  drehbar  in  einer  Aussparung 

20  (12)  angebracht  ist,  die  in  einem  Teil  (10)  des 
Korperabschnitts  (1)  gebildet  ist,  der  angeordnet 
ist,  um  das  Schneidrad  zu  lokalisieren  und  fur 
dieses  eine  Abstutzung  vorzusehen,  wobei  das 
Schneidrad  eine  zwischen  einem  Paar  von  axial 

25  mit  Abstand  angeordneten  Flanschen  (14,  15) 
ortlich  vorgesehene  ringformige  Schneidkante 
(13)  umfalSt,  wobei  derartige  Flansche  zylindri- 
sche  AuBenflachen  besitzen,  die  direkt  auf  eine 
teilweise  zylindrische  periphere,  die  Aussparung 

30  (R)  festlegende  Wand  einwirken,  die  hierdurch 
das  Schneidrad  gegen  den  Greifdruck  des 
Antriebsrades  bei  Gebrauch  abstutzt. 

2.  Buchsenoffner  nach  Anspruch  1,  bei  dem  die 
Drehachse  des  Antriebsrades  (8)  bei  Gebrauch  im 

35  wesentlichen  parallel  zur  Langsachse  der  Buchse 
ist,  wobei  das  Antriebsrad  (8)  exzentrisch  an  einer 
vom  Korperabschnitt  (1)  getragenen  drehbaren 
Scheibe  (5)  angebracht  ist,  wodurch  eine  Buch- 
senrandleiste  fest  zwischen  dem  Schneider  und 

40  dem  Antriebsrad  durch  Drehung  der  Scheibe  in 
bezug  auf  den  Korperabschnitt  gegriffen  werden 
kann. 

3.  Buchsenoffner  nach  Anspruch  2,  bei  dem  die 
Drehachsen  der  das  Antriebsrad  (8)  tragenden 

45  drehbaren  Scheibe  (5),  des  Antriebsrades  (8)  und 
des  Schneidrades  (12)  jeweils  beim  Betriebszu- 
stand  des  Offners  nichtausgerichtet  sind,  so  daft, 
wenn  sich  das  Antriebsrad  gegen  den  Wieder- 
stand  des  Schneidrades  dreht,  ein  Drehmoment 

so  auf  die  das  Antriebsrad  anbringenden  Scheibe 
vorhanden  ist,  das  die  Tendenz  hat,  den  auf  die 
Randleiste  ausgeubten  Druck  aufrechtzuerhalten. 

4.  Buchsenoffner  nach  einem  beliebigen  vor- 
hergehenden  Anspruch,  bei  dem  das  Schneidrad 

55  einen  Schulterabschnitt  (14a)  integral  oder  fest 
mit  der  Schneidkante  (13)  umfalSt,  der  geeignet 
ist,  in  die  Oberseite  der  Randleiste  (11)  bei 
Gebrauch  einzugreifen,  um  die  Hohe  der  Schneid- 
kante  in  bezug  auf  die  Randleiste  genau  ortlich 

60  festzulegen. 
5.  Buchsenoffner  nach  Anspruch  4,  bei  dem 

einer  der  Flansche  (14)  den  Schulterabschnitt 
(14a)  festlegt. 

6.  Buchsenoffner  nach  Anspruch  5,  bei  dem  der 
65  andere  der  Flansche  (15)  einen  zweiten  Schulter- 
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abschnitt  (15a)  festlegt,  der  fur  einen  Eingriff 
jnter  die  Randleiste  einer  Buchse  bei  Gebrauch 
geeignet  ist. 

7.  Buchsenoffner  nach  einem  beliebigen  der 
*\nspruche  4  bis  6,  bei  dem  die  Drehachse  des 
Schneidrades  (12)  etwas  von  der  Langsachse 
der  Buchse  bei  Gebrauch  versetzt  ist,  so  dalS 
der  Angriffswinkel  des  Schneiders  in  die  Rand- 
eiste  (11)  die  Wirkung  hat,  herbeizufiihren,  dalS 
der  Schulterabschnitt  (14a)  konstant  gegen  die 
Dberseite  der  Randleiste  einwirkt. 

8.  Buchsenoffner  nach  Anspruch  7,  bei  dem 
die  gewunschte  Neigung  des  Schneidrades  (12) 
in  bezug  auf  die  Buchse  mittels  eines  Elemen- 
tes  oder  von  Elementen  erzielt  wird,  die  auf 
dem  Korperabschnitt  des  Offners  fiir  einen  Ein- 
griff  mit  der  Stirnwand  der  Buchse  angeordnet 
/orgesehen  sind. 

9.  Buchsenoffner  nach  einem  beliebigen  vor- 
hergehenden  Anspruch,  weiter  aufweisend  eine 
Einrichtung  (30:  40:  41)  getrennt  von  dem 
Schneidrad,  angeordnet  zur  Unterstutzung  oder 
Bewirkung  einer  Entfernung  der  Stirnwand  vom 
Buchsenkdrper  wahrend  oder  nach  dem 
Schneidvorgang. 

10.  Buchsenoffner  nach  Anspruch  9,  bei  dem 
die  Entfernungseinrichtung  einen  Greifmecha- 
nismus  (31)  aufweist,  in  dem  ein  hakenartiges 
Element  (25)  enthalten  ist,  das  fiir  einen  Eingriff 
in  einen  Bereich  des  Schnitts  geeignet  ist  der- 
ail,  daS  eine  nachfolgende  Schwenkbewegung 
des  Offners  in  bezug  auf  die  Buchse  eine  Ent- 
fernung  der  Stirnwand  erleichtert. 

11.  Buchsenoffner  nach  Anspruch  9,  bei  dem 
die  Entfernungseinrichtung  (40:  41)  geeignet  ist, 
die  Seitenwand  der  Buchse  zu  verwinden,  um 
hierdurch  zu  bewirken,  daB  die  Stirnwand 
auSer  Eingriff  gerat. 

12.  Buchsenoffner  nach  Anspruch  11,  bei 
dem  die  Entfernungseinrichtung  ein  Verkeilele- 
ment  (40)  aufweist,  das  geeignet  ist,  mit  der 
Buchse  in  Eingriff  gebracht  zu  werden,  nach- 
dem  der  Schneidvorgang  ausgefuhrt  worden 
ist. 

13.  Buchsenoffner  nach  Anspruch  11,  bei 
dem  die  Entfernungseinrichtung  ein  Element 
(41)  aufweist,  das  angeordnet  ist,  um  wahrend 
des  Schneidvorganges  mit  der  Buchsenseiten- 
wand  in  Eingriff  zu  treten  und  diese  zu  verwin- 
den. 

Revendications 

1.  Ouvre-boTte  qui  agit  pour  separer  une 
paroi  d'extremite  (17)  d'un  recipient  par  decou- 
page  traversant  d'une  partie  exterieure  d'un 
rebord  (11)  reliant  la  paroi  d'extremite  au  corps 
principal  du  recipient,  I'ouvre-boTte  comprenant 
une  partie  en  matiere  plastique  formant  corps 
(1)  de  montage  d'une  roue  decoupeuse  (12) 
disposee  pour  etre  en  contact  avec  ladite  partie 
exterieure  du  rebord  (11),  et  une  roue  menante 
(8)  pouvant  tourner  disposee  pour  etre  en 
contact  avec  une  partie  interieure  du  rebord, 
celui-ci  etant  en  position  serree  contre  la  roue 

decoupeuse,  caractense  en  ce  que  la  roue 
decoupeuse  (12)  est  montee  rotative  dans  une 
cavite  (12)  formee  dans  une  partie  (10)  du 
corps  (1)  qui  est  agencee  pour  positionner  la 

5  roue  decoupeuse  et  pour  fournir  un  support  de 
celle-ci,  la  roue  decoupeuse  comprenant  un 
bord  coupant  (13)  annulaire  situe  entre  deux 
flasques  (14,  15)  espaces  axialement,  les  flas- 
ques  ayant  des  surfaces  exterieures  cylindri- 

10  ques  qui  portent  directement  sur  une  paroi 
peripherique  partiellement  cylindrique  definis- 
sant  ladite  cavite  (R)  qui  ainsi  supporte  la  roue 
decoupeuse  contre  la  pression  de  serrage  de  la 
roue  menante  en  utilisation. 

15  2.  Ouvre-boTte  selon  la  revendication  1,  dans 
lequel  I'axe  de  rotation  de  la  roue  menante  (8) 
est  a  peu  pres  parallele  en  utilisation  avec  I'axe 
longitudinal  de  la  boTte,  la  roue  menante  (8) 
etant  montee  excentriquement  sur  un  disque 

20  (5)  pouvant  tourner,  supporte  par  le  corps  (1), 
grace  a  quoi  un  rebord  de  boite  peut  etre  etroi- 
tement  serre  entre  le  couteau  et  la  roue 
menante  par  rotation  du  disque  par  rapport  au 
corps. 

25  3.  Ouvre-boTte  selon  la  revendication  2,  dans 
lequel  les  axes  de  rotation  du  disque  pouvant 
tourner  (5)  supportant  la  roue  menante  (8),  la 
roue  menante  (8)  et  la  roue  decoupeuse  (12) 
respectivement  sont  non  alignes  dans  les 

30  conditions  de  fonctionnement  de  I'ouvre-boTte, 
de  fagon  que  lorsque  la  roue  menante  tourne  a 
I'encontre  de  la  resistance  de  la  roue  decou- 
peuse,  il  se  cree  un  couple  sur  le  disque  de 
montage  de  la  roue  menante  qui  tend  a  main- 

35  tenir  la  pression  exercee  sur  le  rebord. 
4.  Ouvre-boTte  selon  I'une  quelconque  des 

revendications  precedentes,  dans  lequel  la  roue 
decoupeuse  comporte  un  epaulement  (14a) 
venu  de  matiere  ou  fixe  au  bord  coupant  (13) 

40  qui  est  adapte  pour  venir  en  utilisation  en 
contact  avec  le  bord  superieur  du  rebord  (11), 
de  fagon  a  positionner  correctement  la  hauteur 
du  bord  coupant  par  rapport  au  rebord. 

5.  Ouvre-boTte  selon  la  revendication  4,  dans 
45  lequel  un  desdits  flasques  (14)  definit  ledit 

epaulement  (14a). 
6.  Ouvre-boTte  selon  la  revendication  5,  dans 

lequel  I'autre  flasque  (15)  definit  un  second 
epaulement  (15a)  adapte  pour  etre  en  utilisa- 

50  tion  en  contact  sous  le  rebord  de  la  boTte. 
7.  Ouvre-boTte  selon  I'une  quelconque  des 

revendications  4  a  6,  dans  lequel  I'axe  de  rota- 
tion  de  la  roue  decoupeuse  (12)  est  legerement 
incline  par  rapport  a  I'axe  longitudinal  de  la 

55  boTte  en  utilisation,  de  fagon  telle  que  Tangle 
d'attaque  du  couteau  dans  le  rebord  (11)  a 
pour  effet  de  faire  porter  constamment  I'epau- 
lement  (14a)  contre  le  bord  superieur  du 
rebord. 

60  8.  Ouvre-boTte  selon  la  revendication  7,  dans 
lequel  I'inclinaison  desiree  de  la  roue  decou- 
peuse  (12)  par  rapport  a  la  boTte  est  obtenue 
au  moyen  d'un  ou  plusieurs  organes  prevus 
sur  le  corps  de  I'ouvre-boTte,  disposes  pour  etre 

65  en  contact  avec  la  paroi  d'extremite  de  la  boTte. 
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9.  Ouvre-boTte  selon  I'une  quelconque  des 
revendications  precedentes,  comprenant  en  outre 
des  moyens  (30,  40,  41)  separes  de  la  roue 
decoupeuse,  disposes  pour  faciliter  ou  effectuer 
I'enlevement  de  la  paroi  d'extremite  du  corps  de 
boTte  pendant  ou  apres  I'operation  de  decoupe. 

10.  Ouvre-boTte  selon  la  revendication  9,  dans 
lequel  les  moyens  d'enlevement  component  un 
mecanisme  de  serrage  (31)  incorporant  un  organe 
(25)  du  type  crochet  adapte  pour  etre  en  contact 
dans  la  region  de  la  decoupe  de  fagon  telle  qu'un 
mouvement  de  pivotement  ulterieur  de  I'ouvre- 
boTte  par  rapport  a  la  boTte  facilite  I'enlevement 
de  la  paroi  d'extremite. 

11.  Ouvre-boTte  selon  la  revendication  9,  dans 

lequel  les  moyens  d'enlevement  (40,  41)  sont 
adaptes  pour  deformer  la  paroi  laterale  de  la  boTte 
pour  entraTner  ainsi  la  paroi  d'extremite  a  se 
desengager. 

5  1  2.  Ouvre-boTte  selon  la  revendication  1  1  ,  dans 
lequel  les  moyens  d'enlevement  comportent  un 
organe  de  coincement  (40)  adapte  pour  etre  en 
contact  avec  la  boTte  apres  que  I'operation  de 
decoupage  ait  ete  effectuee. 

io  13=  Ouvre-boTte  selon  la  revendication  11,  dans 
lequel  les  moyens  d'enlevement  comportent  un 
organe  (41)  prevu  pour  etre  en  contact  et  defor- 
mer  la  paroi  laterale  de  la  boTte  pendant  I'opera- 
tion  de  decoupage. 
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