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Improved  puzzle. 
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A  puzzle  of  the  solid  type  in  which  each  face  of  the  puzzle 
can  be  rotated  relative  to  the  remainder  of  the  puzzle,  the  puz- 
zle  comprising  a  dodecahedron  in  which  each  face  includes 
eleven  components,  a  central  pentagon  (20),  five  edge  pieces 
(40),  the  bases  of  each  of  which  abut  one  side  of  the  central 
component  and  five  corner  pieces  (30)  each  being  four  sided 
with  two  of  the  sides  abutting  adjacent  edge  pieces  of  the 
other  two  sides  defining  portions  of  the  adjacent  edges  of  the 
face. 



This  invention  relates  to  a  puzzle  and  in  part icular   to  puzzles  of  the  type  in  which 

surfaces  of  the  puzzle  can  be  rota ted  relative  to  the  remainder   of  the  puzz le .  

The  best  known  puzzle  of  this  general  type  is  that  sold  as  the  Rubik's  cube  which 

comprises  a  cube,  each  face  of  which  has  nine  components   and  each  face  of  which 

can  be  rotated  relat ive  to  the  remainder  of  the  cube  so  that,  on  successive  r andom 

rotation,  the  order  of  the  components   on  the  faces  can  be  mixed .  

Whilst  the  Rubik's  cube  has  been  ext remely   successful  world  wide,  it  is  basically  no t  

sufficiently  compl ica ted   for  persons  who  have  a  serious  in teres t   in  puzz le s .  

For  that  reason,  it  is  the  object  of  the  present  invention  to  provide  a  puzzle  of  th is  

general  type  which  is  substant ial ly  more  complicated  than  known  puzzles  and  y e t  

which  can,  if  t reated  properly,  be  solved.  

The  invention  in  its  broadest  sense  comprises  a  puzzle  comprising  a  r egu la r  

dodecahedron  in  which  the  components  defining  each  face  can  be  rota ted  about  an  

axis  normal  to  the  face,  each  face  including  eleven  components ,   a  central   pen tagon ,  

five  edge  pieces,  the  base  of  each  abutting  one  side  of  the  central   component  and 

extending  outwardly  theref rom  to  the  adjacent  edge  of  the  face  and  five  co rne r  

pieces,  each  being  four  sided,, two  of  the sides  abutt ing  adjacent   edge  pieces  and  t h e  

other  two  sides  defining  portions  of  the  adjacent  edges  of  the  f a c e .  

Preferably  the  surface  of  the  edge  piece  which  can  be  seen  on  each  face  is  t r i angu la r  

in  form  and  its  base  corresponds  to  the  side  of  the  central   pentagon  so  that  t he  

pentagon  and  the  five  edge  pieces  form  a  five  pointed  star  within  the  larger  p e n t a g o n  

which  defines  the  shape  of  the  f a c e .  

Part icular   features   of  the  invention  and  const ruct ional   fea tures   thereof  will  be  



understood  be t ter   later  on  consideration  of  the  par t icular   embodiment   descr ibed. -  

However,  generally,   it  will  be  preferred  that  the  components  be  made  of  a  r e l a t i ve ly  

rigid  the rmoplas t ics   mater ia l   which  can  be  accura te ly   moulded  and,  if  required,  t h e  

various  surfaces  can  be  provided  to  be  different   colours  or  can  otherwise  be  a r r anged  
with  pa t terns   or  the  l ike.  

In  order  that  the  invention  can  be  more  readily  understood  I  shall  describe  one  fo rm 

of  the  invention  in  relation  to  the  accompanying  drawings,  in  which;  

Fig  1  is  a  first  perspect ive  of  the  puzz le ;  

Fig  2  is  an  opposite  perspect ive  view  of  the  puzzle  of  Fig  1  and 

shows  that  the  opposite  face  is  "inverted"  in  comparison  wi th  

the  front  f a ce ;  

Figs  3,  4  and  5  are  three  views  showing  three  planes  of  rotat ion  in  e a c h  

of  which  one  corner  piece  is  involved;  

Fig  6  is  a  view  similar  to  that  of  Fig 2  but  showing  the  front  f a c e  

part ial ly  rotated  and  in  a  position  where  it  is  a p p r o x i m a t e l y  

half  way  between  two  stable  pos i t ions ;  

Fig 7  is  a  view  similar  to  that  of  Fig  6  in  which  the  partially  r o t a t e d  

face  is  removed  and  looking  into  the  puzz le ;  

Fig  8  is  a  view  looking  outwards  towards  the  part ial ly  rotated  f a c e  

after  it  has  been  r e m o v e d ;  

Fig  9  is  a  view  of  the  central  spindle  piece  showing  planes  on  which 

t runca ted   conical  members  can  be  located,   conical  members  in 

position  and  one  conical  member  complete   with  a  centre  p i e c e  

in  the  form  of  a  t runcated   pentagonal   cone;  

Fig  10  is  a  view  of  a  corner  piece  showing,  downwardly  extended,  t h e  

portion  of  the  piece  which  i n t e r - r eac t s   with  other  componen t s  

to  maintain  the  piece  in  posi t ion;  

Fig  11  is  a  rear  perspect ive  view  of  the  corner  piece  of  Fig  10; 



Fig  12  is  a  perspective  view  of  an  edge  piece  showing  the  two  

outwardly  extending  planes  which  are  seen  when  the  piece  is  in 

the  puzzle  and  showing  one  of  the  planes  which  are  not  s een  

when  the  member  is  l o c a t e d ;  

Fig  13  is  a  rear  perspecive  of  the  edge  piece  of  Fig  12; 

Fig  14  shows  the  relationship  between  two  corner  members  and  an  

edge  member  and  how  they  in te r -engage;   and  

Fig  15  shows  the  relationship  between  an  edge  member  and  two 

adjacent  centre  members  and  how  they  abut  and  i n t e r - e n g a g e .  

Referr ing  first  to  Figs  1,2  and  6,  the  puzzle  is  a  regular  dodecahedron,   that  is  it  has  

twelve  faces  each  of  which  is  identical,  except  for  spatial  o r i e n t a t i o n .  

Each  face  can  rotate   about  a  central   axis  and  in  a  plane  spaced  towards  the  centre  of  

the  puzzle  by  an  amount  which  is  equal  to  the  apparent   thickness  of  each  of  t h e  

components  which  form  the  face.  The  form  of  rotat ion  can  best  be  seen  f rom 

examination  of  Fig  6  and  will  be  explained  more  fully  in  relation  to  Figs  3  to  5. 

Each  face  has  a  centre  piece  20  and,  where  a  specific  centre  piece  is  referred  to  

herein,  it  will  be  given  a  superscript   depending  upon  which  face  it  is  on,  for  e x a m p l e  
201,  and  so  on.  There  are  five  corner  pieces  30,  and  each  of  these,  where  it  is 

necessary  to  d i f fe ren t i a t e   these,  will  have  a  superscr ipt   indicating  the  three  f a c e s  

with  which  they  are  common,  for  example  30123.  There  are  five  centre  pieces  40 

and,  where  it  is  necessary  to  d i f fe ren t ia te   these,  they  will  have  a  s u p e r s c r i p t  

indicating  the  faces  with  which  they  are  common,  for  example  4012. 

It  will  be  apprec ia ted   that  the  part icular   definition  of  any  piece  is  only  an  i m m e d i a t e  

thing  as  any  piece,  except  the  centre  pieces  20,  can  assume  any  position  relative  to  

any  other  piece,  the  central   pieces  20  being  fixed  in  relation  to  each  o t h e r .  

On  examination  of  Figs  3,  4  and  5  the  drawings  stress  three  di f ferent   faces  1,  2  and  3 

each  of  which  can  rota te   independently  of  the  other.  From  apprec ia t ion   of  t h e s e ,  

the  concept  of  any one  of  the  twelve  faces  rotat ing  can  readily  be  visualised.  It  will 

be  seen  that  these  three  faces  have  only  one  common  piece,  corner  piece  30123. 



Each  pair  of  faces  has  a  further  common  corner  piece,  301126,  in  the  case  of  faces  1 

and  2,  30134  in  the  case  of  faces  1  and  3  and  30237  in  the  case  of  faces  2  and  3. 

Each  pair  of  faces  has  one  common  centre  piece,  piece  4012  in  the  case  of  faces  1 

and  2,  4023  in  the  case  of  faces  2  and  3  and  4013  in  the  case  of  faces  1  and  3. 

It  will  be  apprec ia ted   that  the  centre  pieces  20  are  each  fixed,  one  relative  to  t h e  

other,  and  that  each  can  rota te   about  a  central   axis  and  it  is  this  axis  about  which 

the  face  of  the  centre  piece  r o t a t e s .  

The  cons t ruct ion   and  a r rangements   of  the  centre  pieces  20  can  best  be  seen  from  F ig  

9. 

The  centre  of  the  puzzle  can  be  considered  to  be  a  regular  icosidodecahedron  50 

having  12  faces  51,  each  of  which  is  a  pentagon,  and  the  normal  axes  of  each  of 

which  is  the  axis  of  the  centre  of  one  of  the  faces  of  the  puzzle.  Extending 

outwardly  from  each  face  51  there  is  a  t runcated  conical  member  52  to  the  o u t e r  

face  53  of  which  there  is  ro ta tab ly   connected  a  centre  piece  20  which,  as  previously 

stated,   is  a  t runca ted   pentagonal   cone.  

Whilst  in  Fig  9  I  have  shown  the  outer  face  53  of  the  cone  52  as  having  an  aperture  or 

the  like  54  to  permit   rotat ional   movement   of  the  centre  piece  20  it  is  to  be  

apprec ia ted   that   the  component   50  is  i l lustrated  in  a  somewhat   stylized  manner  for  

ease  of  understanding.   In  pract ice   this  would  not  necessari ly  be  seen  to  be  an  

icos idodecahedron  as,  although  this  shape  is  desirable  to  obtain  the  correct   angles  for  

the  axes,  it  is  not  necessar i ly   the  best  shape  for  moulding  purposes.  Neither  would 

the  centre  piece  20  necessar i ly   be  ro ta tably   mounted  at  the  end  53  of  the  t r u n c a t e d  

conical  member   52.  Portion,  or  indeed  all,  of  the  conical  member  could  be  i n t e g r a l  

with  the  centre   p i e c e .  

It  may  be  p refer red   that  the  in terconnect ion   between  the  centre  piece  20  and  the  

conical  member   52  is  sprung  in  some  way  to  provide  a  certain  amound  of  resilience  in 

the  puzzle  when  it  is  being  used.  This  is  not  s t r ic t ly   necessary  as  the  cons t ruc t ion  

described  permits   full  movement   but  when  manufac tur ing   tolerences  are  taken  in 

considerat ion  cer ta in   movement   may  be  des i rab le .  

The  format ion  of  a  corner  piece  30  is  i l lustrated  in  Figs  10  and  11.  In  Fig  10  t h e  

faces  60  and  60'  are  two  of  the  three  faces  of  the  corner  piece  which  are  seen  when 

the  puzzle  is  assembled  and  face  60",  which  cannot  be  seen  is  the  third  f a c e .  



The  corner  piece  has  three  further  faces  61,  61'  and  62"  which  lie  in  planes  s p a c e d  

from  but  parallel  to  the  planes  of  the  corresponding  faces  60  bearing  the  s a m e  

supe r sc r ip t .  

Spaced  inwardly  from  the  faces  61  there  are  three  fur ther   faces  62,  62'  and  62" 

which,  in  turn,  are  in  parallel  planes  to  the  two  earlier  faces  having  the  s a m e  

s u p e r s c r i p t .  

Each  of  the  faces  60,  61  and  62  are  of  diamond  shape  and  have  the  same  inc luded  

angles,  the  faces  60  and  61  being  congruent  and  the  faces  62  being  s m a l l e r .  

The  faces  62  are  also  t runcated  along  one  edge  where  two  faces  are  not  in  c o n t a c t ,  

edges  66,  and  are  spaced  from  the  adjacent   faces  61  by  a  number  of  surfaces  63,  64 

and  65  which  extend  complete ly   around  the  extension  having  surfaces  62. 

In  pract ice  these  surfaces  could  be  made  continuous  but  are  shown  in  the  drawing  as 

planar  to  i l lustrate  the  method  of  d e v e l o p m e n t .  

The  format ion  of  an  edge  piece  is  i l lustrated  in  Figs  12  and  13.  The  two  faces  which  

are  exposed  when  the  edge  piece  is  located  in  a  puzzle  are  faces  70,  70'.  These  a r e  

in te rconnec ted   by  two  further  pairs  of  faces  71,  71'  and  72  and  72'.  The  inner  edges  
of  faces  71,  71'  are  formed  as  arcs  79  which  are  defined  by  faces  75,  75'. 

Two  further  faces  73,  73',  parallel  to  faces  72,  72'  are  spaced  the re f rom  by  faces  74, 
74'. 

A  series  of  faces,  shown  generally  as  77  are  located  between  the  faces  73,  74  and  74' 

and  73',  74  and  74'. 

The  location  of  the  various  components  in  the  puzzle  can  commence   to  be  unde r s tood  

by  examinat ion  of  Figs  7  and  8.  Fig  7  is  a  view  into  the  puzzle  when  one  face  has  

been  removed  and  Fig  8  is  a  view  from  the  puzzle  of  the  removed  f a c e .  

The  t runcated  cone  of  the  removed  face  has  also  been  shown  removed  so  the  c e n t r e  

of  Fig  7  shows  the  pentagon  51  relating  to  this  cone  and  the  five  surrounding  cones  

52. 

Referr ing  most  par t icular ly   to  the  left  side  of  the  drawing  it  can  be  seen  that  c e n t r e  

piece  206  has  one  face  25  directed  inwardly  which  face  would  have  been  in  c o n t a c t  



with  a  removed  edge  piece  and  each  other  face  25  is  in  abu tment   with  a  face  72.of  a  

centre  piece.  The  surface  77  of  the  edge  piece  passes  b e n e a t h   the  face  and  t he  

surface  73  lies  along  the  surface  of  the  cone  52. 

Each  corner  piece  30  has  its  surfaces  61  in  abutment   with  surfaces  71  of  three  edge  

pieces  40  each  of  which  is  in  abutment   with  a  side  25  of  a  centre  piece  20. 

Referr ing  to  Fig  8  the  internal  or ientat ion  of  the  components  may  be  b e t t e r  

unde r s tood .  

Looking  at  the  upper  left   edge  it  can  be  seen  how  two  corner  members  30  and  one 

edge  piece  join,  as  along  line  80  in  Fig  3.  The  outwardly  directed  surface  61  and  

surface  72  are  coplanar  as  are  the  surfaces  62  and  73,  the  two  planes  being  pa ra l l e l  

and  spaced.  The  surfaces  62  and  74  also  engage.  Shown  in  broken  line  in  this  f igure  

is  the  incursion  of  the  surfaces  62  beneath  the  planes  73  which  incursion  is  possible  

because  of  the  inclination  of  the  surfaces  74. 

The  lines  78,  formed  at  the  junction  of  the  surfaces  73  form  a  pentagon  the  sides  o f  

which  are  tangent ia l   to  the  diameter   of  the  cone  at  that  pos i t ion .  

Fig  14  is  a  partial,  broken,  view  showing  the  in te r - re la t ionsh ip   between  corner  p ieces  

30  and  edge  pieces  40  looking  into  an  edge  of  the  portion  i l lus t ra ted  in  Fig  8  and  is 

shown  by  arrows  14-14  and,  in  part icular ,   shows  the  i n t e r - e n g a g e m e n t   of  the  faces  61 

and  71  and  the  incursion  behind  the  face  71  into  the  area  defined  by  the  surfaces  74 

and  75  of  the  surfaces  63,  64  and  65. 

Fig  15  i l lustrates   the  in te r - re la t ionship   between  an  edge  piece  40  and  two  a d j a c e n t  

centre  pieces  20  and  par t icular ly   the  abu tment   of  surfaces  25  and  72  and  t h e  

abutment   of  surfaces  73  of  a  single  edge  piece  with  the  surfaces  of  two  cones  52. 

This  view  is  substant ia l ly   as  would  be  seen  along  line  15-15  of  Fig  8. 

The  puzzle  can  be  assembled  by  locating  the  various  components   around  a  fully  or 

part ial ly   formed  centre  component   50.  Each  corner  and  edge  piece  can  be  l o c a t e d  

in  relat ionship  with  the  adjacent   centre  and  corner  pieces  and  the  centre  pieces  wi th  

which  they  co-opera te .   As  the  last  face  is  being  completed   either  the  centre  p i e c e  

20  must  be  lef t   for  final  connection  or  one  of  the  last  corner  pieces  30  must  be  

sprung  into  place.  Par t icular ly   where  the  centre  pieces  are  resi l iently  connected  t o  

the  cones  52  this  may  be  the  preferred  m e t h o d .  



It  can  be  seen  from  examinat ion  of  the  figures  that  each  face  of  the  puzzle  can  be  

seen  to  comprise  a  five  pointed  star  formed  from  the  central   pentagon  and  the  f ive  

edge  members  and  the  star  itself  located  in  the  centre  of  a  regular  pen t agon .  

I  have  found  this  to  be  the  most  sa t i s fac to ry   form  of  puzzle  but  it  is  to  be 

apprec ia ted   that  the  shape  of  the  edge  pieces  can  be  such  that  they  do  not  move  to  a  

point  at  the  edge  of  the  face  but  rather  have  a  finite  width  at  that  point.  Also  t h e  

shape  of  the  corner  pieces  can  be  varied  so  that  the  final  shape  of  each  face  is  n o t  

pentagonal.   These  variations  can  be  considered  part ial ly  cosmetic.   For  example,  if  

the  edge  pieces  were  thickened  so  as  not  to  give  the  appearance   of  a  sharp  point,  a  

consequential   a l tera t ion  may  be  made  to  the  thickness  of  the  rear  part  of  these  edge  

pieces  and  a  further  consequential   a l tera t ion  to  each  conical  member  is  n e c e s s a r y .  

To  use  the  puzzle  normally  it  is  provided  with  each  face  being  a  different   colour  b u t  

each  face  could  equally  well  be  pa t terned.   Also,  if  required,  each  centre  p i e c e  

could  be  marked  to  permit  an  indication  of  its  initial  condition  to  be  achieved.  It  is 

normally  required  to  commence  with  a  puzzle  in  a  mixed  condition  and  to  return  t h e  

puzzle  to  its  original  condition,  that  is  with  each  of  the  pieces  in  its  s tar t ing  posi t ion 

and  in  the  same  rota t ional   o r i en ta t ion .  

Whilst  it  is  not  intended  in  this  specif icat ion  to  give  instruct ions  or  i l lustrat ions  as  to  

the  operation  of  the  puzzle  a  very  simple  indication  will  be  given.  

The  corner  piece  30123  can  be  brought  into  the  302611  position  in  two  very  s imple  

ways  which  can  be  described  in  relation  to  Figs  3  to  5.  In  the  first  of  these  the  f a c e  

3,  shown  in  Fig  4  can  be  ro ta ted   through  72,  in  the  clockwise  direction  and  then  f a c e  

2,  shown  in  Fig  5  can  be  rotated  through  144,  in  an  ant iclockwise  direction  and  t h e  

piece  has  reached  the  302611  position  with  the  surface  60  which  was  originally  in 

face  1  now  being  in  face  2. 

In  the  a l te rna t ive   method,  face  1  is  first  moved  72,  ant ic lockwise   and  face  2  72,  

clockwise  bringing  the  piece  into  the  required  condition  but  in  this  case  the  s u r f a c e  

60  which  was  originally  in  face  1  is  now  in  face  6. 

It  can  be  seen  that  in  order  to  return  the  puzzle  to  its  original  condition  once  it  has  

been  moved  from  this  condition  can  be  ex t remely   difficult,   if  not  impossible  for  

many  people,  and  time  consuming,  which  are  des idera ta   for  puzz les .  

It  will  be  apprec ia ted   that  whilst  I  have  selected  and  described  certain  p a r t i c u l a r  



format ions   of  the  interior  parts  of  the  corner  and  edge  pieces  these  may  be  va r i ed  

within  the  l imi ta t ion  that  they  must  be  basically  complemen ta ry   and  they  must  no t  

obtruct   movement   of  the  pieces  themselves  or  adjacent   pieces  when  rotation  is 

r e q u i r e d .  



1.  A  puzzle  comprising  a  regular  dodecahedron  in  which  the  c o m p o n e n t s  

defining  each  face  can  be  rota ted  about  an  axis  normal  to  the  face,  e ach  

face  including  eleven  components ,   a  central   pentagon  (20),  five  edge  

pieces(40),  the  base  of  each  abutt ing  one  side  of  the  central   c o m p o n e n t  

(20)  and  extending  outwardly  theref rom  to  the  adjacent   edge  of  the  f a c e  

and  five  corner  pieces  (30)  each  being  four  sided,  two  of  the  sides  (61) 

abutt ing  adjacent  edge  pieces  and  the  other  two  sides  (60)  de f in ing  

portions  of  the  adjacent  edges  of  the  f a c e .  

2.  A  puzzle  as  claimed  in  claim  1  wherein  each  edge  of  each  face  is  a  l ine  

(80)  defined  by  two  corner  pieces  (30)  and  one  edge  piece  (40). 

3.  A  puzzle  as  claimed  in  claim  2  wherein  the  surface  of  each  edge  p i ece  

(40)  that  can  be  seen  on  each  face  is  of  iscosles  t r iangular  form  with  t h e  

apex  of  the  triangle  being  located  at  the  mid  point  of  the  line  (80) 

defining  the  edge  of  the  f a c e .  

4.  A  puzzle  as  claimed  in  claim  1  wherein  each  central   pentagon  (20)  is 

located  as  the  outer  portion  of  an  extension  (52)  from  a  c e n t r a l  

component  (50),  there  being  twelve  such  extension  equally  spaced  a b o u t  

the  c o m p o n e n t .  

5.  A  puzzle  as  claimed  in  claim  1  wherein  the  central   component   (50)  is  a  

uniform  icosidodecahedron  or  is  developed  t h e r e f r o m .  

6.  A  puzzle  as  claimed  in  Claim  5  wherein  each  extension  (52)  is  in  t h e  

form  of  a  t runcated  cone  to  which  the  associated  central   pentagon  (25) 

is  ro ta tably   connected  at  some  position  along  its  l e n g t h .  

7.  A  puzzle  as  claimed  in  claim  1  in  which  each  edge  piece  (40)  has  a  f i r s t  

two  surfaces  (70),  each  of  which  forms  part  of  one  face,  a  second  two  

surfaces  (71)  in te rconnec t ing   the  first  two  surfaces  and  each  adapted  t o  

be  located  in  contact   with  a  surface  (61)  of  an  adjacent   corner  piece  and 

an  inwardly  directed  extension  (62-64)  which  can  be  located  beneath  one  

side  of  the  central   pentagon  (20)  and  receive  an  extension  (72-74)  from  a  

corner  piece  whereby  relative  outward  movement   of  the  pieces  is 

restrained  without  relative  ro ta t ional   movement   being  r e s t r a i n e d .  



8.  A  puzzle  as  claimed  in  claim  7  wherein  the  centre  piece  (20)  is  l o c a t e d  

on  a  t runca ted   conical  extension  (52)  and  wherein  one  surface  of  t h e  

inwardly  directed  extension  of  the  edge  member  is  adapted  to  abut  and  

to  ro ta te   relat ive  to  the  conical  ex tens ion .  

9.  A  puzzle  as  claimed  in  claim  1  wherein  each  corner  piece  (30)  has  a  f i r s t  

three  surfaces  (60)  each  of  which  forms  part  of  one  face,  a  second  t h r e e  

surfaces  (61)  in te rconnec t ing   the  first  three  surfaces  and  being  in  p lanes  

parallel   to  the  first  three  surfaces  and  each  of  the  second  three  s u r f a c e s  

being  adapted  to  be  in  contact   with  a  surface  (71)  of  an  adjacent  edge  

piece  and  an  inwardly  directed  extension  (62-64)  which  can  be  l o c a t e d  

beneath   portion  of  each  adjacent   edge  member  (40)  whereby  r e l a t i v e  

outward  movement   of  the  pieces  is  res t ra ined  without  relat ive  r o t a t i o n a l  

movement   being  r e s t r a i n e d .  
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