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Description 

This  invention  is  concerned  with  a  method  of 
manufacturing  jigsaw  puzzles  wherein  interlocking 
pieces  thereof  are  cut  out  from  a  single  sheet  of 
material,  a  punch-and-die  assembly  for  carrying  out 
such  method,  and  jigsaw  puzzles  made  using  such 
a  method. 

Background  Art 

In  the  manufacture  of  jigsaw  puzzles  it  is  usu- 
ally  the  case  that  a  cutting  die  is  used  of  the  type 
comprising  a  steel  cutting  blade  which  is  formed  to 
a  desired  configuration  and  is  set  in  a  wooden 
base,  suitable  ejectors,  in  the  form  of  pads  of 
resilient  material,  being  arranged  at  opposite  sides 
of  the  blade.  Using  such  a  die,  moreover,  espe- 
cially  when  cutting  large  area  jigsaw  puzzles,  cus- 
tomarily  one  such  die  is  provided  for  effecting  the 
cutting  operation  in  one  direction  and  a  separate 
die  is  used  for  cutting  in  a  direction  perpendicular 
to  the  first-mentioned  direction.  In  this  way  initially 
the  material  from  which  the  jigsaw  is  to  be  cut  is  in 
fact  cut  into  lengths  and  in  the  second  cutting 
operation  these  lengths  are  then  cut  into  the  in- 
dividual  pieces. 

This  approach  is  advantageous  in  that  the  cut- 
ting  pressure  required  for  effecting  each  of  the  two 
cutting  operations  is  substantially  less  than  if  a 
single  cutting  operation  were  effected  for  the  com- 
plete  puzzle,  but  this  approach  does  not  give  rise 
to  the  risk  that,  because  some  work  handling  has  to 
be  effected  between  the  two  cutting  operations, 
one  strip  of  material  may  become  detached  from 
the  remainder  during  such  work  handling,  quite 
apart  from  the  fact  that  two  cutting  operations  are 
time-consuming  and  thus  increase  the  overall  cost 
of  manufacture. 

In  cutting  jigsaw  puzzles  in  this  manner,  con- 
ventionally  so-called  toggle  presses  have  been 
used  which  comprise  a  steel  cutting  table  between 
which  and  an  upper  platen  relative  movement  of 
approach  can  take  place  under  close  control  in 
order  to  ensure  on  the  one  hand  that  the  material 
to  be  cut  is  cut  through  cleanly  while  on  the  other 
hand  the  blade  of  the  cutting  die  is  protected  from 
being  blunted  by  being  pressed  with  too  great  a 
force  against  the  steel  cutting  table.  Using  a  cutting 
die  as  described  above,  it  is  usually  the  case  that  a 
good  deal  of  so-called  make-ready  is  required,  i.e. 
localised  variation  in  the  depth  of  the  cutting  die  in 
order  to  ensure  that  the  material  is  in  fact  cleanly 
cut  but  without  damage  to  the  cutting  blade.  In 
some  instances  such  make-ready  will  require  up  to 
three  or  even  four  days  by  a  skilled  workman  in  the 
case  of  a  large  jigsaw.  It  will  of  course  be  appre- 
ciated  that  such  use  of  a  workman's  time  signifi- 

cantly  increases  the  cost  of  tooling  for  a  jigsaw 
puzzle. 

A  further  disadvantage  in  using  a  cutting  die  of 
the  aforementioned  type  is  that  the  cut  edges  of 

5  the  jigsaw  pieces  tend  to  be  rounded  at  the  surface 
which  is  penetrated  by  the  cutting  die,  while  there 
may  be  some  tendency  for  burrs  to  be  formed  at 
the  opposite  surface.  The  rounding  of  the  cut 
edges  as  aforesaid  tends  to  be  highlighted  when 

io  the  jigsaw  puzzle  is  assembled  by  the  puzzler, 
which  may  be  detrimental  to  the  appearance  of  the 
finished  puzzle.  Moreover,  if  it  is  desired  to  have  a 
double-sided  jigsaw  puzzle,  firstly  it  is  quite  appar- 
ent  to  the  puzzler  which  way  up  each  pieces  must 

75  be,  since  the  surfaces  have  a  quite  different  ap- 
pearance,  while  secondly  it  is  quite  difficult  to 
assemble  the  puzzle  when  attempting  the  puzzle 
on  the  reverse,  i.e.  non-rounded,  surface.  Unless, 
therefore,  further  work  is  carried  out  on  the  pieces, 

20  a  jigsaw  cut  using  a  conventional  cutting  die  cannot 
readily  be  assembled  by  a  puzzler. 

The  Invention 

25  It  is  thus  one  of  the  various  objects  of  the 
present  invention  to  provide  an  improved  method 
of  manufacturing  jigsaw  puzzles  wherein  the  above 
disadvantages  are  avoided. 

The  invention  thus  provides,  in  one  of  its  sev- 
30  eral  aspects,  a  method  of  manufacturing  jigsaw 

puzzles  wherein  interlocking  pieces  thereof  are  cut 
out  from  a  single  sheet  of  material  in  a  single 
cutting  stroke,  characterised  by  using  a  punch-and- 
die  assembly  comprising  upper  and  lower  tools 

35  with  cooperating  lands  and  apertures,  wherein  adja- 
cent  pieces  of  the  puzzle  are  cut  out  one  by  a  land 
of  the  upper  tool  and  a  cooperating  aperture  of  the 
lower  tool  and  the  other  by  a  land  of  the  lower  tool 
and  a  cooperating  aperture  of  the  upper  tool,  the 

40  apertures  of  each  tool  being  defined  by  the  lands 
of  that  tool. 

It  is  of  course  acknowledged  that  punch-and- 
die  assemblies  are  well  known  in  the  metal-working 
industry,  but  in  general  they  are  not  used  in  ap- 

45  plications  where  the  whole  of  the  material  which  is 
"cut"  thereby  is  then  used,  e.g.  in  the  case  of  a 
jigsaw  puzzle;  rather,  punch-and-die  assemblies 
tend  to  be  used  in  conditions  where  a  workpiece  is 
to  be  "cut"  from  a  sheet  of  material,  and  thereafter 

50  the  unwanted  remnants  of  material,  i.e.  the  scrap, 
must  be  separated  from  the  cut  piece  and  re- 
moved. 

Moreover,  using  a  punch-and-die  assembly  for 
the  manufacture  of  jigsaw  puzzles  produces  signifi- 

55  cant  benefits  in  terms  firstly  of  enabling  a  complete 
puzzle  to  be  manufactured  in  a  single  cutting  op- 
eration,  thereby  not  only  reducing  the  time  required 
for  its  manufacture  but  avoiding  the  risk  of  loss  or 

2 
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dislodgement  of  any  sections  thereof  during  any 
work  handling,  and  secondly  of  the  elimination  of 
any  requirement  for  the  use  of  make-ready  and  the 
consequent  imposition  on  the  time  of  an  operator  in 
this  regard.  Moreover,  the  "cut"  achieved  using  a 
punch-and-die  assembly  is  essentially  straight-sid- 
ed  so  that  there  is  no  rounding  effect  on  one 
surface  and  no  risk  of  burrs  on  the  other  and 
moreover  the  two  surfaces  have  the  same  appear- 
ance  and  the  cut  edges  on  both  surfaces  have  the 
same  configuration  so  that  the  puzzle  can  be  as- 
sembled  from  either  side  and  double-sided  puzzles 
can  thus  readily  be  produced  without  the  puzzler 
being  able  to  deduce  from  the  shape  of  the  cut 
edges  which  way  up  any  particular  piece  should 
be. 

As  is  conventional  in  punch-and-die  assemblies 
used  for  metal-working,  moreover,  each  aperture  of 
the  upper  and  lower  tools  has  an  ejector  piece 
therein  which  is  urged  by  resilient  means  to  an 
advanced  position,  in  which  its  surface  is  flush  with 
the  surface  of  the  lands  adjacent  thereto.  In  the 
case  of  the  upper  tool  the  resilient  means  may  be 
in  the  form  of  a  pad  of  resilient  material,  e.g. 
synthetic  rubber,  against  which  each  ejector  piece, 
or  a  rearward  projection  thereof,  is  pressed  during 
the  cutting  operation  and  thus  by  which,  following 
the  cutting  operation,  the  ejector  piece  is  returned 
to  its  "flush"  condition,  while  in  the  lower  tool 
preferably  a  hydraulic  or  pneumatic  cushion  is  pro- 
vided,  again  acting  similarly  on  the  rearward  por- 
tion  or  a  projection  thereof  of  each  ejector  piece. 

The  hydraulic  or  pneumatic  cushion,  moreover, 
provides  a  counter-pressure  during  the  closing  to- 
gether  of  the  upper  and  lower  tools,  and  this  coun- 
ter-pressure  is  found  to  be  beneficial  in  preventing 
a  splitting  of  the  material  being  cut  during  the 
cutting  operation,  so  that  a  clean  shear  can  be 
achieved. 

In  carrying  out  the  method  in  accordance  with 
the  invention,  moreover,  any  suitable  material  from 
which  jigsaw  puzzles  are  currently  made  may  be 
used,  e.g.  cardboard  and  plywood.  Moreover,  be- 
cause  of  the  application  of  the  counter-pressure, 
other  materials  may  now  be  contemplated  for  use 
in  the  manufacture  of  jigsaw  puzzles,  which  materi- 
als  previously  could  not  have  been  used  because 
e.g.  of  a  tendency  to  shatter  when  pressure  is 
applied  thereto  through  a  cutting  die. 

The  punch-and-die  assembly  used  in  carrying 
out  the  method  in  accordance  with  the  present 
invention  may  be  conventionally  manufactured  us- 
ing  known  wire  erosion  techniques.  It  has  been 
found  that  using  a  wire  having  a  diameter  of  0.1mm 
(0.004")  produces  an  assembly  by  which  a  jigsaw 
puzzle  having  closely  fitting  pieces  can  be  manu- 
factured. 

The  invention  thus  further  provides,  in  another 
of  its  several  aspects,  a  punch-and-die  assembly 
for  cutting  out  jigsaw  puzzles,  characterised  by 
upper  and  lower  tools  with  cooperating  lands  and 

5  apertures  so  arranged,  that  the  lands  of  each  tool 
are  spaced  from  one  another  by  the  apertures 
located  therebetween,  the  apertures  of  the  upper 
tool  corresponding  with  the  lands  of  the  lower  tool 
and  vice  versa,  so  that,  when  the  assembly  is  in 

io  use,  adjacent  pieces  of  the  jigsaw  puzzle  are  cut 
out  one  by  a  land  of  the  upper  tool  and  a  cooperat- 
ing  aperture  of  the  lower  tool  and  the  other  by  a 
land  of  the  lower  tool  and  a  cooperating  aperture  of 
the  upper  tool. 

is  Further  advantages  which  are  achieved  in  the 
manufacture  of  jigsaw  puzzles  using  the  method  in 
accordance  with  the  present  invention  and  indeed 
using  a  punch-and-die  assembly  in  accordance 
with  the  invention  for  such  method  reside  firstly  in 

20  that  substantially  lower  pressure  need  now  be  ap- 
plied  than  is  the  case  when  using  cutting  dies  in  a 
conventional  manner,  and  secondly  the  restrictions 
imposed  by  the  use  of  a  cutting  die  comprising  a 
blade  in  terms  of  the  configuration  of  the  individual 

25  pieces,  in  particular  because  of  the  difficulties  of 
bending  the  blade  especially  to  small  radii,  are  now 
eliminated,  subject  only  to,  where  a  wire  eroding 
technique  is  used,  the  diameter  of  the  wire,  which 
of  course  in  general  will  not  affect  the  desired 

30  shapes  in  any  way. 
The  invention  further  provides,  in  yet  another  of 

its  several  aspects,  a  jigsaw  puzzle  characterised  in 
that  the  pieces  of  the  puzzle  are  cut  out  using  a 
method  as  set  out  above.  Such  a  jigsaw  puzzle 

35  exhibits  the  various  features  referred  to  above,  in 
particular  cleanly  cut  edges  and  the  ability  of  its 
individual  pieces  to  be  interlocked  from  either  sur- 
face,  which  latter  feature  enables  double-sided  jig- 
saw  puzzles  to  be  readily  produced  as  easily  as 

40  single-sided  ones. 

The  Drawings 

Figure  1  is  an  exploded  perspective  view  of  a 
45  punch-and-die  assembly  in  accordance  with  the 

invention,  comprising  upper  and  lower  tools; 
Figure  2  is  a  fragmentary  section  view  through 
the  assembly  shown  in  Figure  1  ;  and 
Figure  3  is  a  view  in  side  elevation  of  a  piece  of 

50  a  jigsaw  manufactured  carrying  out  the  method 
in  accordance  with  the  invention  using  the  as- 
sembly  of  Figures  1  and  2. 

Best  Mode 
55 

The  punch-and-die  assembly  shown  in  Figures 
1  and  2  is  designed  for  use  in  a  conventional 
hydraulic  beam  press,  the  assembly  being  a  sepa- 
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rate  unit  which  can  be  placed  between  the  platens 
of  such  press.  The  invention  is  however  more 
broadly  applicable,  and  it  will  be  appreciated  that 
alternative  versions  of  the  punch-and-die  assembly 
may  be  designed  which  nevertheless  will  fall  within 
this  scope  of  the  invention  as  defined  by  the 
claims. 

The  punch-and-die  assembly  shown  in  Figures 
1  and  2  comprises  an  upper  tool  10  and  a  lower 
tool  12.  Each  of  the  tools  10,12  comprises  a  frame 
14  mounted  on  a  bolster  16  which  in  turn  is  carried 
on  a  base  plate  18.  Accommodated  within  the 
frame  14  of  each  tool  10,12  and  secured  to  the 
bolster  16  thereof  are  a  plurality  of  lands  20,  each 
of  the  lands  20  acting  as  a  punch,  with  the  arrange- 
ment  being  such  that  the  lands  20  of  the  upper  tool 
10  are  spaced  from  one  another  by  apertures  22 
which  correspond  with  the  lands  20  of  the  lower 
tool  12,  and  vice  versa.  Conveniently,  the  lands  20 
of  both  tools  are  cut  from  a  single  sheet  of  metal, 
e.g.  tool  steel;  one  suitable  cutting  process  is  con- 
stituted  by  a  wire  erosion  technique  using  a  wire  of 
0.1mm  diameter  (0.004").  Moreover,  by  angling  the 
wire  during  the  machining  process  the  clearance 
between  the  lands  20  when  properly  located  on 
their  respective  bolsters  16  is  minimal.  In  each  of 
the  apertures  22,  moreover,  is  accommodated  a 
correspondingly  shaped  ejector  piece  24;  conve- 
niently  the  ejector  pieces  24  for  the  two  tools  10,12 
are  also  cut  from  a  single  sheet  of  tool  steel,  using 
a  wire  erosion  technique  as  in  the  case  of  the  lands 
20.  Each  ejector  piece  24  is  supported  by  a  rear- 
wardly  projecting  pin  26  having  a  rearward  en- 
larged  head  28  accommodated  in  a  bush  30,  itself 
accommodated  in  a  suitable  bore  formed  therefor 
in  the  bolster  16  and  base  plate  18.  Each  pin  26 
carries  a  spring  32  which  acts  between  the  rear- 
ward  face  of  the  ejector  piece  24  and  the  bottom  of 
the  aperture  22  to  urge  the  ejector  piece  24  into  a 
condition  in  which  its  surface  lies  flush  with  the 
surface  of  its  adjacent  lands  20,  this  position  of 
each  ejector  piece  24  being  determined  by  en- 
gagement  of  the  enlarged  head  28  with  the  forward 
end  of  its  bush  30.  If  desired,  furthermore,  the  bush 
30  may  be  filled  with  a  compressible  rubber  block 
which  assists  the  spring  32  in  maintaining  the  ejec- 
tor  piece  24  in  its  flush  condition.  In  case  a  cut 
piece  becomes  lodged  in  one  of  the  apertures  22, 
furthermore,  a  bore  34,  being  a  continuation,  of 
reduced  diameter,  of  the  bore  accommodating  the 
bush  30  in  the  base  plate  18,  is  provided  thus  to 
provide  access  to  the  rearward  side  of  the  head  28. 

For  ensuring  the  correct  register  of  the  upper 
and  lower  tools  10,12  and  thus  of  the  respective 
lands  20  thereof,  the  base  plate  18  of  the  lower  tool 
12  is  provided  with  four  location  pins  36,  one  at 
each  corner,  which  pins  36  engage  in  location 
apertures  38  formed  in  the  base  plate  18  of  the 

upper  tool  10.  Moroever,  the  pins  36  are  each 
provided  with  a  compression  spring  40  by  which 
the  upper  and  lower  tools  10,12  are  urged  apart, 
the  springs  40  being  of  course  compressible  to 

5  allow  closure  of  the  punch-and-die  assembly  during 
a  cutting  operation. 

It  will  be  appreciated  that  a  punch-and-die  as- 
sembly  as  above  described  is  generally  of  the 
same  construction  as  conventional  assemblies,  but 

io  in  this  case  each  land  20  serves  to  punch  out  a 
part  of  the  finished  workpiece,  viz.  a  jigsaw  puzzle, 
as  opposed  to  the  conventional  use  of  such  assem- 
blies  where  it  is  more  a  matter  of  punching  out 
desired  pieces  while  the  remainder  of  the  sheet 

is  material  is  scrap. 
In  other  assemblies  in  accordance  with  the 

invention,  the  base  plates  18  of  the  tools  10,12 
may  be  dispensed  with  and  the  bolster  16  of  each 
tool  10,12  be  directly  attached  to  a  platen  of  the 

20  press,  in  which  case  the  bushes  30  would  be 
relatively  shallow  and  the  heads  28  of  the  pins  26 
would  lie  flush  with  the  rear  face  of  the  bolster  16 
when  the  ejector  piece  24  is  in  its  flush  condition,  a 
pad  of  compressible  rubber  being  interposed  be- 

25  tween  the  rear  face  of  the  bolster  1  6  and  the  press 
platen.  Moreover,  especially  in  the  case  of  the 
lower  tool  12,  instead  of  a  paid  of  compressible 
material  a  so-called  hydraulic  or  pneumatic  die 
cushion  may  be  provided;  this  is  of  conventional 

30  construction  and  comprises  pins  or  the  like  which 
would  then  engage  with  the  rear  faces  of  the  heads 
28.  The  advantage  of  using  such  a  die  cushion  will 
be  discussed  hereinafter. 

In  using  a  punch-and-die  assembly  as  de- 
35  scribed  above  in  carrying  out  the  method  in  accor- 

dance  with  the  invention  a  piece  of  cardboard  or 
plywood  having  a  desired  illustration  on  one  or 
both  sides  and  being  of  the  same  external  dimen- 
sion  as  the  internal  dimension  of  the  frame  14  is 

40  placed  in  the  assembly  in  alignment  with  the  sur- 
face  of  the  lower  tool  12  provided  by  the  lands  20 
and  ejector  pieces  24  thereof  such  that  the  piece 
does  not  overlap  the  frame  14.  The  assembly  is 
then  placed  between  the  platens  of  a  beam  press 

45  and  the  latter  are  closed  thus  firstly  to  compress 
the  piece  of  material  between  the  surfaces  pro- 
vided  by  the  lands  20  and  the  ejector  pieces  24. 
Continued  application  of  pressure  thereafter  is  then 
effective  to  cause  the  material  to  be  cut  between 

50  the  cooperating  lands  20  of  the  upper  and  lower 
tools  10,12,  the  cooperating  ejector  pieces  24  be- 
ing  retracted  into  their  apertures  22  accordingly.  By 
reason  of  a  counter-pressure  applied  through  the 
ejector  pieces  24  under  the  action  of  the  rubber 

55  blocks  in  the  bushes  30,  a  controlled  cutting  pres- 
sure  can  thus  be  applied  to  the  piece  of  material 
being  cut,  with  the  effect  that  a  clean  straight-sided 
cut  is  achieved  in  each  case.  When,  furthermore,  a 

4 
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hydraulic  or  pneumatic  die  cushion  as  above  re- 
ferred  to  is  used,  the  control  of  this  counter-pres- 
sure  is  significantly  enhanced.  In  carrying  out  the 
method  in  accordance  with  the  invention  it  has 
been  found  that  a  significant  reduction  in  the  ap- 
plied  pressure  as  compared  with  a  conventional 
cutting  die  is  required;  in  practice,  it  is  expected 
that  only  half  the  pressure  required  for  use  with  a 
cutting  die  will  be  required  in  the  case  of  the  use  of 
a  punch-and-die  assembly  in  accordance  with  the 
invention,  for  cutting  a  workpiece  of  the  same  di- 
mensions. 

The  punch-and-die  assembly  shown  in  Figures 
1  and  2  is  relatively  small  being  an  assembly  by 
which  a  jigsaw  puzzle  of  some  48  pieces  is  to  be 
manufactured,  but  clearly  the  principle  can  be  ap- 
plied  to  the  manufacture  of  jigsaw  puzzles  of  all 
conventional  sizes  which  can  be  cut  by  a  cutting 
die;  that  is  to  say,  up  to  3,000  pieces.  Moreover,  in 
comparison  with  the  cutting  operation  using  the 
punch-and-die  assembly  in  accordance  with  the 
invention  cuts  the  whole  puzzle  in  a  single  cutting 
operation,  as  compared  with  the  two-stage  cutting 
process  conventionally  practised  when  using  cut- 
ting  dies. 

As  can  be  seen  from  figure  3,  jigsaw  puzzles 
made  using  the  aforementioned  method  and  as- 
sembly  demonstrate  sharp  cut  edges  and  straight 
sides  of  cut  without  burrs  or  fractures,  and  in  this 
way  it  is  possible  to  assembly  a  jigsaw  puzzle 
made  using  this  method  from  either  side,  thereby 
facilitating  the  manufacture  of  double-sided  jigsaw 
puzzles. 

Claims 

1.  Method  of  manufacturing  jigsaw  puzzles 
wherein  interlocking  pieces  thereof  are  cut  out 
from  a  single  sheet  of  material  in  a  single 
cutting  stroke,  characterised  by  using  a  punch- 
and-die  assembly  comprising  upper  and  lower 
tools  (10,12)  with  cooperating  lands  (20)  and 
apertures  (22),  wherein  adjacent  pieces  of  the 
puzzle  are  cut  out  one  by  a  land  (20)  of  the 
upper  tool  (10)  and  a  cooperating  aperture  (22) 
of  the  lower  tool  (12)  and  the  other  by  a  land 
(20)  of  the  lower  tool  (12)  and  a  cooperating 
aperture  (22)  of  the  upper  tool  (10),  the  ap- 
ertures  (22)  of  each  tool  being  defined  by  the 
lands  (20)  of  that  tool. 

2.  Method  according  to  Claim  1  wherein  the 
sheet  of  material  from  which  the  interlocking 
pieces  are  cut  out  is  of  cardboard  having  a 
picture  on  at  least  one  side. 

3.  Method  according  to  Claim  1  wherein  the 
sheet  material  from  which  the  interlocking 

pieces  are  cut  out  is  of  plywood  having  a 
picture  on  at  least  one  side. 

4.  Method  according  to  any  one  of  the  preceding 
5  Claims  wherein  ejector  pieces  (24)  are  accom- 

modated  in  the  apertures  (22)  of  each  tool 
(10,12)  and  are  resiliently  urged  into  a  con- 
dition  in  which  their  workpiece-contacting  sur- 
faces  are  flush  with  those  of  the  adjacent  lands 

io  (20), 
and  further  wherein,  as  the  upper  and  lower 
tools  (10,12)  are  urged  together  in  a  cutting 
operation,  a  counter-pressure  is  also  applied  to 
the  ejector  pieces  (24). 

15 
5.  A  punch-and-die  assembly  for  cutting  out  jig- 

saw  puzzles,  characterised  by  upper  and  lower 
tools  (10,12)  with  cooperating  lands  (20)  and 
apertures  (22)  so  arranged,  that  the  lands  of 

20  each  tool  are  spaced  from  one  another  by  the 
apertures  (22)  located  therebetween,  the  ap- 
ertures  (22)  of  the  upper  tool  (10)  correspond- 
ing  with  the  lands  (20)  of  the  lower  tool  (12) 
and  vice  versa,  so  that,  when  the  assembly  is 

25  in  use,  adjacent  pieces  of  the  jigsaw  puzzle 
are  cut  out  one  by  a  land  (20)  of  the  upper  tool 
(10)  and  a  cooperating  aperture  (22)  of  the 
lower  tool  (12)  and  the  other  by  a  land  (20)  of 
the  lower  tool  (12)  and  a  cooperating  aperture 

30  (22)  of  the  upper  tool  (10). 

6.  Assembly  according  to  Claim  5  wherein  the 
apertures  (22)  of  each  tool  (10,12)  each  ac- 
commodate  ejector  pieces  (24)  that  are  resil- 

35  iently  urged  into  a  condition  in  which  their 
workpiece-contacting  surfaces  are  flush  with 
those  of  the  adjacent  lands  (20),  and  further 
wherein,  as  the  upper  and  lower  tools  (10,12) 
are  urged  together  in  a  cutting  operation,  a 

40  counter-pressure  is  applied  to  the  ejector 
pieces. 

7.  A  jigsaw  puzzle  characterised  in  that  the 
pieces  of  the  puzzle  are  cut  out  using  a  meth- 

45  od  according  to  any  one  of  Claims  1  to  4. 

8.  A  jigsaw  puzzle  according  to  Claim  7  which  is 
double-sided. 

50  Patentanspruche 

1.  Verfahren  zur  Herstellung  von  Puzzlen,  bei 
welchem  ineinandergreifende  Teile  aus  einer 
einzigen  Materiallage  in  einem  einzigen  Stanz- 

55  hub  ausgestanzt  werden, 
gekennzeichnet  durch  den  Einsatz  eines 
Schnittwerkzeugs,  welches  obere  und  untere 
Werkzeuge  (10,  12)  mit  zusammenwirkenden 

5 
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Schneidrucken  (20)  und  Offnungen  (22)  bein- 
haltet,  wobei  von  nebeneinanderliegenden  Tei- 
len  des  Puzzles  eines  durch  einen  Schneidruk- 
ken  (20)  des  oberen  Werkzeuges  (10)  und  eine 
zusammenwirkende  Offnung  (22)  des  unteren 
Werkzeuges  (12),  und  das  andere  durch  einen 
Schneidrucken  (20)  des  unteren  und  eine  zu- 
sammenwirkende  Offnung  (22)  des  oberen 
Werkzeuges  (10)  ausgestanzt  wird,  und  die 
Offnungen  (22)  jedes  Werkzeuges  durch  die 
Schneidrucken  (20)  dieses  Werkzeuges  be- 
stimmt  werden. 

2.  Verfahren  gemaB  Anspruch  1  ,  bei  welchem  die 
Materiallage,  aus  der  die  ineinandergreifenden 
Teile  ausgestanzt  werden,  aus  Pappe  ist  und 
auf  mindestens  einer  Seite  eine  Abbildung  hat. 

3.  Verfahren  gemaB  Anspruch  1  ,  bei  welchem  die 
Materiallage,  aus  der  die  ineinandergreifenden 
Teile  ausgestanzt  werden,  aus  Sperrholz  ist 
und  auf  mindestens  einer  Seite  eine  Abbildung 
hat. 

4.  Verfahren  gemaB  einem  der  vorgenannten  An- 
spruche,  bei  welchem  Auswerferstucke  (24)  in 
den  Offnungen  (22)  jedes  Werkzeuges  (10,  12) 
angebracht  sind  und  federnd  in  einen  Zustand 
gedruckt  werden,  in  welchem  ihre  am  Arbeits- 
stuck  anliegenden  Oberflachen  mit  denen  der 
danebenliegenden  Schneidrucken  (20)  bundig 
sind, 
und  bei  welchem  weiterhin  ein  Gegendruck  auf 
die  Auswerferstucke  (24)  ausgeubt  wird,  wenn 
die  oberen  und  unteren  Werkzeuge  (10,  12) 
bei  einem  Stanzvorgang  gegeneinander  ge- 
druckt  werden. 

5.  Ein  Schnittwerkzeug  zum  Ausstanzen  von 
Puzzlen, 
gekennzeichnet  durch  obere  und  untere  Werk- 
zeuge  (10,  12)  mit  zusammenwirkenden 
Schneidrucken  (20)  und  Offnungen  (22),  die  so 
angebracht  sind,  daB  die  Schneidrucken  jedes 
Werkzeuges  durch  die  zwischen  diesen  ange- 
brachten  Offnungen  (22)  voneinander  auf  Ab- 
stand  gehalten  werden,  wobei  die  Offnungen 
(22)  des  oberen  Werkzeuges  (10)  mit  den 
Schneidrucken  (20)  des  unteren  Werkzeuges 
(12)  ubereinstimmen  und  umgekehrt,  sodaB 
beim  Einsatz  des  Werkzeugs  von  den  neben- 
einanderliegenden  Teilen  des  Puzzles  eines 
durch  einen  Schneidrucken  (20)  des  oberen 
Werkzeuges  (10)  und  eine  zusammenwirkende 
Offnung  (22)  des  unteren  Werkzeuges  (12) 
ausgestanzt  wird,  und  das  andere  durch  einen 
Schneidrucken  (20)  des  unteren  Werkzeuges 
(12)  und  eine  zusammenwirkende  Offnung  (22) 

des  oberen  Werkzeuges. 

6.  Schnittwerkzeug  gemaB  Anspruch  5,  bei  wel- 
chem  die  Offnungen  (22)  jedes  Werkzeuges 

5  (12)  Auswerferstucke  (24)  aufnehmen,  die  fe- 
dernd  in  einen  Zustand  gedruckt  werden,  in 
welchem  ihre  am  Arbeitsstuck  anliegenden 
Oberflachen  mit  denen  der  danebenliegenden 
Schneidrucken  (20)  bundig  sind  und 

io  bei  welchem  weiterhin  ein  Gegendruck  auf  die 
Auswerferstucke  ausgeubt  wird,  wenn  die  obe- 
ren  und  unteren  Werkzeuge  (10,  12)  bei  einem 
Stanzvorgang  gegeneinander  gedruckt  werden. 

is  7.  Ein  Puzzle 
dadurch  gekennzeichnet,  daB  die  Teile  des 
Puzzles  mit  einem  Verfahren  gemaB  einem  der 
Anspruche  1  bis  4  ausgestanzt  werden. 

20  8.  Ein  Puzzle  gemaB  Anspruch  7,  welches  dop- 
pelseitig  ist. 

Revendicatlons 

25  1.  Procede  de  fabrication  de  puzzles  dans  lequel 
des  pieces  s'emboTtant  de  celui-ci  sont  decou- 
ples  dans  une  feuille  unique  de  materiau  en 
une  seule  operation  de  decoupe,  caracterise 
par  I'utilisation  d'un  assemblage  a  poingon-et- 

30  matrice  comprenant  des  outils  superieur  et  in- 
ferieur  (10,  12)  presentant  des  cretes  de  tail- 
lant  (20)  et  des  ouvertures  (22)  cooperatrices, 
dans  lequel  des  pieces  de  puzzle  adjacentes 
sont  decoupees  I'une  par  une  crete  de  taillant 

35  (20)  de  I'outil  superieur  (10)  et  une  ouverture 
(22)  cooperatrice  de  I'outil  inferieur  (12)  et  I'au- 
tre  par  une  crete  de  taillant  (20)  de  I'outil 
inferieur  (10)  et  une  ouverture  cooperatrice 
(22)  de  I'outil  superieur  (10),  les  ouvertures 

40  (22)  de  chaque  outil  etant  definies  par  les 
cretes  de  taillant  (20)  de  cet  outil. 

2.  Procede  selon  la  revendication  1,  dans  lequel 
la  feuille  de  materiau  dans  laquelle  les  pieces 

45  s'emboTtant  sont  decoupees  est  du  carton  pre- 
sentant  une  image  sur  au  moins  I'un  des  co- 
tes. 

3.  Procede  selon  la  revendication  1,  dans  lequel 
50  la  feuille  de  materiau  dans  laquelle  les  pieces 

s'emboTtant  sont  decoupees  est  du  contrepla- 
que  presentant  une  image  sur  au  moins  I'un 
des  cotes. 

55  4.  Procede  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  dans  lequel  les  elements 
ejecteurs  (24)  sont  loges  dans  les  ouvertures 
(22)  de  chaque  outil  (10,  12)  et  sont  pousses 

6 
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de  maniere  elastique  dans  un  etat  dans  lequel 
leurs  surfaces  de  contact  avec  la  piece  a  tra- 
vailler  sont  alignees  avec  celles  des  cretes  de 
taillant  (20)  adjacentes, 
et  en  outre  dans  lequel,  lorsque  les  outils  5 
superieur  et  inferieur  (10,  12)  sont  pousses  I'un 
vers  I'autre  dans  une  operation  de  coupe,  une 
contre-pression  est  egalement  appliquee  aux 
elements  ejecteurs  (24). 

10 
5.  Assemblage  a  poingon-et-matrice  pour  decou- 

per  des  puzzles,  caracterise  par  des  outils 
superieur  et  inferieur  (10,  12)  ayant  des  cretes 
de  taillant  (20)  et  des  ouvertures  (22)  en  coo- 
peration  disposees  de  telle  sorte  que  les  ere-  is 
tes  de  taillant  de  chaque  outil  sont  espacees 
les  unes  des  autres  par  les  ouvertures  (22) 
situees  entre  celles-ci,  les  ouvertures  (22)  de 
I'outil  superieur  (10)  correspondant  aux  cretes 
de  taillant  (20)  de  I'outil  inferieur  (12)  et  vice  20 
versa,  de  sorte  que,  lorsque  I'assemblage  est 
en  cours  d'utilisation,  des  pieces  adjacentes 
du  puzzle  sont  decoupees  I'une  par  une  crete 
de  taillant  (20)  de  I'outil  superieur  (10)  et  une 
ouverture  cooperatrice  (22)  de  I'outil  inferieur  25 
(12)  et  I'autre  par  une  crete  de  taillant  (20)  de 
I'outil  inferieur  (12)  et  une  ouverture  cooperatri- 
ce  (22)  de  I'outil  superieur  (10). 

6.  Assemblage  selon  la  revendication  5,  dans  le-  30 
quel  les  ouvertures  (22)  de  chaque  outil  (10, 
12)  loge  chacune  des  elements  ejecteurs  (24) 
qui  sont  pousses  de  maniere  elastique  dans  un 
etat  dans  lequel  leurs  surfaces  de  contact  avec 
la  piece  a  travailler  sont  alignees  avec  celles  35 
des  cretes  de  taillant  (20)  adjacentes,  et  en 
outre  dans  lequel,  lorsque  les  outils  superieur 
et  inferieur  (10,  12)  sont  pousses  I'un  vers 
I'autre  dans  une  operation  de  coupe,  une 
contre-pression  est  appliquee  aux  elements  40 
ejecteurs. 

7.  Puzzle,  caracterise  en  ce  que  les  pieces  du 
puzzle  sont  decoupees  en  employant  un  pro- 
cede  selon  I'une  quelconque  des  revendica-  45 
tions  1  a  4. 

8.  Puzzle  selon  la  revendication  7,  qui  est  a  dou- 
ble  face. 

50 
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