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A  puzzle  toy  comprising  an  equilateral  tetrahedron 
shaped  frame  (50),  each  of  the  sides  (a,b,c,d)  of  said  frame 
(50)  being  divided  into  nine  equal  triangular  components 
such  that  five  of  said  components  (5,6,7,8,9;  5',  6',  7',  8',  9') 
are  located  along  the  base  of  the  side  to  form  a  base  layer, 
three  of  said  components  (2,3,4;  2',  3',  4')  are  located  above 
said  base  layer  to  form  an  intermediate  layer,  and  the 
remaining  triangle  (1,1')  is  located  above  the  intermediate 
layer  at  the  apex  of  the  side. 

One  or  more  of  the  triangles  are  relatively  movable 
about  a  central  pivot  point  located  at  the  center  of  the 
tetrahedron  frame  (50)  in  planes  (x,y)  intersecting  the  frame 
and  defined  by  sides  of  adjacent  triangles.  Each  side  (a,b,c,d) 
of  the  frame  (50),  in  its  ordered  disposition,  has  a  different 
pattern,  colour  or  ornamentation. 

By  using  any  corner  (61)  of  the  tetrahedron  as  an  apex, 
the  base  layer  and  middle  layer  can  be  rotated  through  1/3  or 
2/3  turns  to  provide  various  combinations  of  colour  triangles. 



T h i s   i n v e n t i o n   r e l a t e s   to   s p a t i a l   ( i e .  

3 - d i m e n s i o n a l )   p u z z l e   t o y s .  
The  o b j e c t   of   t h e   i n v e n t i o n   i s   to   p r o v i d e   a  

s p a t i a l   p u z z l e   t o y   b o t h   f o r   a m u s e m e n t   and  t h e   s t i m u l a t i o n  

of   mind   and  i n t e l l i g e n c e .  

A  f u r t h e r   o b j e c t i v e   of  t h e   i n v e n t i o n   i s   t o  

p r o v i d e   a  s p a t i a l   p u z z l e   t o y   w h e r e i n   t h e   p u z z l e   i s   m o r e  

d i f f i c u l t   to   s o l v e   t h a n   in   o t h e r   t o y s   of  t h i s   t y p e   w h i c h  

a r e   a l r e a d y   k n o w n .  

W i t h   t h e   a b o v e   o b j e c t i v e   in   v i e w ,   t h e   i n v e n t i o n  

p r o v i d e s   a  s p a t i a l   p u z z l e   t o y   c o m p r i s i n g   an  e q u i l a t e r a l  

t e t r a h e d r o n   s h a p e d   f r a m e ,   e a c h   of  t h e   s i d e s   of  s a i d   f r a m e  

b e i n g   d i v i d e d   i n t o   n i n e   e q u a l   t r i a n g u l a r   c o m p o n e n t s   s u c h  

t h a t   f i v e   of   s a i d   c o m p o n e n t s   a r e   l o c a t e d   a l o n g   t he   b a s e  

of   t h e   s i d e  t o   f o r m   a  b a s e   l a y e r ,   t h r e e   of  s a i d   c o m p o n e n t s  

a r e   l o c a t e d   a b o v e   s a i d   b a s e   l a y e r   to   f o r m ,  a n   i n t e r m e d i a t e  

l a y e r ,   and  t h e   r e m a i n i n g   t r i a n g l e   i s   l o c a t e d   a b o v e   t h e  

i n t e r m e d i a t e   l a y e r   a t   t h e   a p e x   of  t h e   s i d e ,   one  or  more  o f  

s a i d   t r i a n g l e s   b e i n g   r e l a t i v e l y   m o v a b l e   a b o u t   a  c e n t r a l  

p i v o t   p o i n t   l o c a t e d   a t   t h e   c e n t e r   o f  t h e   t e t r a h e d r o n   f r a m e  

in   p l a n e s   i n t e r s e c t i n g   s a i d   f r a m e   and   d e f i n e d   by  s i d e s   o f  

a d j a c e n t   t r i a n g l e s ,   e a c h   s i d e   of  s a i d   f r a m e   h a v i n g   a  

d i f f e r e n t   p a t t e r n ,   c o l o u r   or  o r n a m e n t a t i o n .  

C o n v e n i e n t l y ,   t h e   c e n t r a l   p i v o t   p o i n t   may  b e  

c o n s t i t u t e d   by  a  m e t a l l i c   b a l l   a b o u t   w h i c h   a r e   j o u r n a l l e d  

t h o s e   t r i a n g u l a r   c o m p o n e n t s   w h i c h   a r e   n o t   l o c a t e d   a t   t h e  

apex   of  t h e   s i d e s .  

The  j o u r n a l l i n g   may  t a k e   t h e   fo rm  of  a p p r o p r i a t e  

c o m p l e m e n t a l   m a g n e t i c   e l e m e n t s   l o c a t e d   in   s a i d   c o m p o n e n t s  

and  c o - o p e r a t i n g   w i t h   t h e   b a l l ,   w h e r e a s   t h o s e   c o m p o n e n t s  

l o c a t e d   a t   t h e   a p e x   of  t h e   s i d e s   may  be  c o n n e c t e d   t o  

a d j a c e n t   c o m p o n e n t s   by  means   p e r m i t t i n g   r o t a t i o n   of  s a i d  

a p e x   l o c a t e d   c o m p o n e n t s   a b o u t   t h e i r   a x e s .   Such  means   m a y  

t a k e   t h e   f o r m   of  a  b a l l  o r   p i n .  



An  a l t e r n a t i v e   p r e f e r r e d   f o rm  of  t h e  i n v e n t i o n  

c o m p r i s e s   a  r e l a t i v e l y   s m a l l   t e t r a h e d r o n   or   b a l l   a c t i n g   a s  

t h e   p i v o t   p o i n t   and  l o c a t e d   a t   t h e   c e n t e r . o f   t h e   t e t r a h e d r o n  

f r a m e .   The   a p e x - l o c a t e d   and  a d j a c e n t   t r i a n g u l a r   c o m p o n e n t s  

a r e   b o t h   r o t a t a b l y   m o u n t e d   a b o u t   p i n s   e x t e n d i n g   b e t w e e n   t h e  

b a l l   and  t h e   a p e x e s   of   t h e   t e t r a h e d r o n   f r a m e   or   b e t w e e n   t h e  

r e s p e c t i v e   a p e x e s   of  s a i d   c e n t r a l   and  f r a m e   t e t r a h e d r a .  

The   r e m a i n i n g   t r i a n g u l a r   c o m p o n e n t s   a r e   m o u n t e d  

in   t h e   f r a m e   so  as  to   p e r m i t   r o t a t i o n a l   m o v e m e n t   t h e r e o f   i n  

e a c h   p l a n e   d e f i n e d   by  i t s   s i d e s .   The  a b o v e   c a n   b e  

a c c o m p l i s h e d ,   f o r   i n s t a n c e ,   by  t h e   p r o v i s i o n   o f   p i v o t   o r  

s w i v e l   m e a n s   d i s p o s e d   a d j a c e n t   t h e   edge   of  t h e   c o m p o n e n t  

f a c i n g   t h e   c e n t r a l   b a l l  o r   t e t r a h e d r a l   p i v o t   p o i n t  

p e r m i t t i n g   e a s e   of  m o v e m e n t   a b o u t   s a i d   p o i n t .   The  p i v o t  

m e a n s   c a n   t a k e   t h e   f o r m   of  a  s m a l l   b a l l   m o u n t e d   i n   t h e   s i d e s  

of  t h e   n o n - a p e x   l o c a t e d   c o m p o n e n t s   and  on  w h i c h   t h e  

r e m a i n i n g   c o m p o n e n t s   a r e   m o u n t e d .  

In   t h e   a b o v e   e m b o d i m e n t s ,   t h e   p i n s   a r e   p r e f e r a b l y  

a s s o c i a t e d   w i t h   t e n s i o n i n g   m e a n s , - e g .   a  s p r i n g   t o ' a v o i d  

l o o s e n i n g   o f   t h e   r e l e v a n t   c o m p o n e n t s   d u r i n g   u s e .  

The   p u r p o s e   of  t h e   p u z z l e   i s   to   a r r a n g e   t h e  

t r i a n g l e s   ( w h i c h   a r e   in   f o u r   c o l o u r s )   in   t h e   t e t r a h e d r o n  

f r a m e   f r o m   a  j u m b l e d   c o n f i g u r a t i o n   to   an  o r d e r e d  

c o n f i g u r a t i o n   w h e r e i n   a l l   t r i a n g l e s   of  one  c o l o u r   o c c u p y  

o n l y   one  s i d e   of   t h e   f r a m e .  

In   p r a c t i c e ,   by  u s i n g   any  c o r n e r   of   t h e  t e t r a -  

h e d r o n   as  an  a p e x ,   t h e   b a s e   l a y e r   and  m i d d l e   l a y e r   can   b e  

r o t a t e d   t h r o u g h   one  t h i r d   or  two  t h i r d   t u r n s ,   t h u s  

d i s t r i b u t i n g  t h e   c o l o u r e d   t r i a n g l e s   a t  a   r a n d o m   p a t t e r n  

of   c o l o u r s   o v e r   t he   f o u r   f a c e s   of  t h e   t e t r a h e d r o n .  

Once   a  r a n d o m   p a t t e r n   of   c o l o u r e d   e q u i l a t e r a l  

t r i a n g l e s   h a s   b e e n   e s t a b l i s h e d   o v e r   t h e   f a c e s   o f   t h e   t e t r a -  

h e d r o n ,   t h e   p l a y e r   of  t h e   p u z z l e   t h e n   a t t e m p t s   to   r e t u r n  

t h e m   to   t h e i r   o r i g i n a l   p o s i t i o n .  

In   l i e u   of  u s i n g   c o l o u r s   to   i d e n t i f y   a n d  

d i f f e r e n t i a t e   t h e   e q u i l a t e r a l   t r i a n g l e s   on  e a c h   f a c e   o f  

t h e   t e t r a h e d r o n ,   o t h e r   means   s u c h   as  s y m b o l s   may  be  u s e d  

to   i d e n t i f y   t h e m .  



In  a  f u r t h e r   e m b o d i m e n t   of  t h e   i n v e n t i o n ,   i n   l i e u  

of  a  t e t r a h e d r a l   f r a m e ,   t h e   f r a m e   may  be  c o n s t i t u t e d   b y  

s e v e r a l   i n t e r s e c t i n g   t e t r a h e d r a .   In  a l l   o t h e r   r e s p e c t s ,   t h e  

t oy   w i l l   f u n c t i o n   t h e   same  way  as  t h e   t e t r a h e d r o n   p u z z l e  

d e s c r i b e d   a b o v e .   In  one  e m b o d i m e n t   of   t h i s .  m o d i f i c a t i o n ,   a  

f i r s t   t e t r a h e d r o n   f r a m e  i s   i n t e r s e c t e d   by  f o u r   s m a l l e r  

t e t r a h e d r o n   f r a m e s   so  t h a t   t h r e e   e q u a l   a p e x e s   p r o j e c t   f r o m  

e a c h   s i d e   of   t h e   f i r s t   t e t r a h e d r o n   f r a m e .   T h e s e   p r o j e c t i n g  

a p e x e s   do  n o t   m o v e .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   a n d  

i l l u s t r a t e d   w i t h   r e f e r e n c e   to  t h e   a c c o m p a n y i n g   d r a w i n g s  

w h e r e i n : -  

F i g s .   1  -   3  show  p e r s p e c t i v e ,   t op   p l a n   and   b o t t o m  

p l a n   v i e w s   r e s p e c t i v e l y   of  one  f o r m   of  a  t o y   p u z z l e  

a c c o r d i n g   to   t h i s   i n v e n t i o n ;  

F i g s .   4  -   8  show  p e r s p e c t i v e ,   p l a n   and  s i d e   v i e w s  

of  a n o t h e r   f o r m   of   t h e   p u z z l e   t o y   a c c o r d i n g   to  t h i s  

i n v e n t i o n ;  

F i g .   9  i s   an  e x p l o d e d   v i e w   of  t h e   p u z z l e   t o y  

a c c o r d i n g   to   F i g s .   1  -   3  s h o w i n g   t h e   i n t e r i o r   c o n s t r u c t i o n  

of  t h e   t o y ;  

F i g .   10  i s   an  e x p l o d e d   v i e w   of  t h e   p u z z l e   t o y  

a c c o r d i n g   to   F i g s .   1  - . 3   s h o w i n g   an  a l t e r n a t i v e   i n t e r i o r  

c o n s t r u c t i o n ;  

F i g .   11  i s   a  s e c t i o n a l   v i e w   of  t h e   p u z z l e   t o y  

a c c o r d i n g   to   F i g s .   1  -   3  s h o w i n g   y e t   a n o t h e r   i n t e r i o r  

c o n s t r u c t i o n   t h e r e o f ,   t h e   v i ew   b e i n g   a l o n g   s e c t i o n   l i n e s  

1 1 - 1 1 ;   l l a - l l a   or   l l b - l l b   in   F i g .   12  h e r e i n b e l o w ;   a n d  

F i g .   12  i s   a n o t h e r   p l a n ' v i e w   of  t h e   p u z z l e   t o y  

a c c o r d i n g   to   F i g s .   1  -   3 .  

R e f e r r i n g   to   F i g s .   1  -   3,  a  t e t r a h e d r o n   f r a m e ,  

g e n e r a l l y   i n d i c a t e d   as  10,   c o n s i s t s   of   f o u r   e q u i l a t e r a l  

t r i a n g u l a r   s i d e s   a,  b,  c,  d  r e s p e c t i v e l y .  

Each   of   t h e   s i d e s   a,  b,  c  and  d . a r e   d i v i d e d   i n t o  

9  e q u a l   t r i a n g l e s   ( s h o w n   on  s i d e s   a  &  b  as  1,  2,  3  . . .   9 

and  1 ' ,   2 ' ,   3'  . . .   9'  r e s p e c t i v e l y ) .  



The  t e t r a h e d r o n   f r a m e   10  i s   so  c o n s t r u c t e d  

i n t e r n a l l y   ( c f .   F i g s .   10  &  11)  t h a t   r o t a t i o n   of   one  or  m o r e  
of   t h e   t r i a n g u l a r   c o m p o n e n t s   can   t a k e   p l a c e   in   p l a n e s  

d e f i n e d   by  s i d e s   of   a d j a c e n t   t r i a n g l e s .   T h u s ,   r o t a t i o n   c a n  

t a k e   p l a c e ,   f o r   i n s t a n c e ,   i n   p l a n e s   x  &  y  p a r t i a l l y   d e f i n e d  

b y  t h e   s i d e s   of   t r i a n g l e s   2 ' ,  3 ' ,   and   7 ' ,  8 '   and  t r i a n g l e s  

2 ' ,  6 '   and  4 ' ,  8 ' .   The  a p e x e s ,  p a r t i a l l y   d e f i n e d ,   f o r  

i n s t a n c e ,   by  t r i a n g l e s   5,  9'  and  1,  1'  r o t a t e   a b o u t   t h e i r  

own  a x e s   in   p l a n e s   p a r t i a l l y   d e f i n e d   by  t h e   b a s e   o f  

t r i a n g l e s   5  and  9'  or  1  and  1 ' .  

R e f e r r i n g   to  F i g s .   4  -   8,  a  f i r s t   t e t r a h e d r o n  

f r a m e ,   g e n e r a l l y   i n d i c a t e d   as  20,   i s   i n t e r s e c t e d   by  f o u r  

s m a l l e r   t e t r a h e d r a   21,   22 ,   23  &  24  ( c f .   F i g .   5)  in   s u c h   a  

way  t h a t   e a c h   s i d e ,   e . g .   a  and   b  ( c f .   F i g .   4)  has   t h r e e  

a p e x e s   ( e . g .   31,   32  and  33  in   F i g .   5)  p r o j e c t i n g   t h e r e f r o m .  

The  p r o j e c t i n g  a p e x e s   do  n o t   move  and  t h e   r o t a t i o n   of  g r o u p s  
o f   t r i a n g l e s   a b o u t   p l a n e s   i n t e r s e c t i n g   t h e   t e t r a h e d r o n   f r a m e  

o c c u r s   in   t h e   same  m a n n e r   as  d e s c r i b e d   in   c o n n e c t i o n   w i t h  

F i g s .   1  -   4 .  -  

R e f e r r i n g   to  F i g .   9,  t e t r a h e d r o n   f r a m e   10  h a s  a  

m e t a l l i c   b a l l   30  in   t h e   g e o m e t r i c   c e n t r e   t h e r e o f .   T r i a n g u l a r  

c o m p o n e n t s   p a r t i a l l y   d e f i n e d   by  t r i a n g l e s   2,   3,  4,  6,  7  a n d  

8  and  2 ' ,   3 ' ,   4 ' ,   6 ' ,   7'  and   8'  a r e   j o u r n a l l e d   f o r   r o t a t i o n  

a b o u t   b a l l   30  by  means   of  c o m p l e m e n t a l   m a g n e t i c   i n s e r t s   3 1 ,  

32  a t t a c h e d   t o   t h e   c o m p o n e n t s .   The  f o u r   t r i a n g u l a r  

c o m p o n e n t s   ( e . g .   1,  1'  and  9,  5 ' )   c o n s t i t u t i n g   t h e   a p e x e s   o f  

t h e   f r a m e   a r e   m o u n t e d   by  means   of  p i n s   33  t o   t h e   a d j a c e n t  

c o m p o n e n t s ,   p a r t i a l l y   d e f i n e d   by  t r i a n g l e s   3,  3'  and  8 ,  

6 ' .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   by  m e a n s   of   t h i s  

i n t e r n a l   c o n s t r u c t i o n ,   r o t a t i o n   of   g r o u p s   of   t r i a n g u l a r  

c o m p o n e n t s   of   t h e   t e t r a h e d r o n   f r a m e   a b o u t   a n y   p l a n e   d e f i n e d  

by  t h e   s i d e s   of   t h e   t r i a n g l e s   i s   p o s s i b l e .  

R e f e r r i n g   to  F i g .   10,   w h i c h   r e p r e s e n t s   a n  

a l t e r n a t i v e   a r r a n g e m e n t   f o r   a c c o m p l i s h i n g   t h e   a b o v e ,   a  

c e n t r a l   p i v o t   p o i n t   i s   p r o v i d e d   by  a  " n u c l e a r "   t e t r a h e d r o n -  

l i k e   f i g u r e ,   g e n e r a l l y   i n d i c a t e d   as  40 ,   w h i c h   h a s   f o u r  

a p e x e s   41 ,   42 ,   43  and  44.   The  f o u r   a p e x e s   o f   t h e   t e t r a h e d r o n  



f r a m e   10  as  w e l l   as  t h e   a d j a c e n t   t r i a n g u l a r   c o m p o n e n t s   ( e . g .  

p a r t i a l l y   d e f i n e d   by  t r i a n g l e s   8'  and  6)  a r e   c o n n e c t e d   t o  

t h e   " n u c l e a r "   a p e x e s   4 1  -   44  r e s p e c t i v e l y   by  p i n s   33.  T h i s  

a l l o w s   r o t a t i o n   of   t h e   a b o v e   c o m p o n e n t s   a b o u t   t h e   a p e x e s  
of   t h e   " n u c l e a r "   t e t r a h e d r o n .  

T h i s   l e a v e s   c o m p o n e n t s   s u c h   as  t h o s e   p a r t i a l l y  

d e f i n e d   by  t r i - a n g l e s   2 ' ,   4 ' ,   7'  and  2 , 4 ,   7  to   be  i n s e r t e d  

and  m o u n t e d   r e l a t i v e   to  t h e   c e n t r a l   t e t r a h e d r o n   so  t h a t  

t h e s e   c o m p o n e n t s   t o o   can   r o t a t e   a b o u t   p l a n e s   d e f i n e d   b y  

t h e i r   s i d e s .   T h i s   r o t a t i o n a l   a b i l i t y   is   p r o v i d e d   by  s w i v e l  

means   ( n o t   s h o w n )   l o c a t e d   a l o n g   t h a t   s i d e   of   t h e   a f o r e -  

m e n t i o n e d   t r i a n g u l a r   c o m p o n e n t s   f a c i n g   t h e   " n u c l e a r "  

t e t r a h e d r o n   4 0 .  

R e f e r r i n g   to   F i g s .   11  &  12,   a  r e g u l a r   t e t r a h e d r o n  

s h a p e d   p u z z l e   t o y   f r a m e   g e n e r a l l y   i n d i c a t e d   as  50  c o m p r i s e s  

f o u r   r e g u l a r   o c t a h e d r a   51  j o i n e d   so  as  to   fo rm  a  c e n t r a l  

t e t r a h e d r o n   s h a p e d   s p a c e   52  t h e r e b e t w e e n .   A  b a l l   53  l o c a t e d  

in  s p a c e   52  has   f o u r   p i n s   54  e x t e n d i n g   t h e r e f r o m   t h r o u g h  

t h e   o c t a h e d r a   51  and  i n t o   t h e   t e t r a h e d r o n   s h a p e d   a p e x e s  -  
61  of  t h e   f r a m e   50.   P i n s   54  a r e   l o c a t e d   in   b a l l   53  by  m e a n s  

of  t h r e a d e d   p o r t i o n s   54a  and  h a v e   h e a d   p o r t i o n s   54b  m o u n t e d  

in  b u s h e s   55  h a v i n g   t r a i n g u l a r   f l a n g e s   55a ,   t h e   l a t t e r   b e i n g  

m o u n t e d   in   a p e x e s   61.   P i n s   54  a r e   m o u n t e d   on  s p r i n g s   5 6 .  

F l a n g e s   55a  a r e   f u r t h e r m o r e   m o u n t e d   on  s t e e l   b a l l s  

5 7 . m o u n t e d   on  s p r i n g s   58  l o c a t e d   i n   r e c e s s e s   59  in   a d j a c e n t  

o c t a h e d r a   51 .   F l a n g e s   55a  h a v e   t h r e e   c o m p l e m e n t a l   g r o o v e s  

55b  f o r   a c c o m m o d a t i n g   t h e   s t e e l   b a l l s   5 7 .  

S i x   t e t r a h e d r o n   s h a p e d   a u x i l i a r y   c o m p o n e n t s   71 

a r e   m o u n t e d   b e t w e e n   s i d e s   of  a d j a c e n t   o c t a h e d r a   51  by  m e a n s  

of  t o n g u e   and   g r o o v e   c o n n e c t i o n s   f o r   r o t a t i o n  a b o u t   t h e  

b a l l   53.  E a c h   c o m p o n e n t s   71  has   a  p a i r   of  t o n g u e s   71a  w h i c h  

e n g a g e   c o m p l e m e n t a l   g r o o v e s   7 1 b .  

E a c h   of  t h e   two  s i d e s   71c  ( a d j a c e n t   t h e   o c t a h e d r a  

51)  of  t h e   a u x i l i a r y   c o m p o n e n t s   71  a r e   m o u n t e d   on  s t e e l  

b a l l s   72  m o u n t e d   on  s p r i n g s   73  l o c a t e d   in   r e c e s s e s   74  i n  

t h e   a d j a c e n t   o c t a h e d r a   5 1 .  



I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   a b o v e   c o n s t r u c t i o n  

a l l o w s   r o t a t i o n   of  e a c h   a p e x   61  of  t h e   f r a m e   50  a b o u t   i t s  

a x i s .   As  t h e r e   a r e   t h r e e   c o m p l e m e n t a l   g r o o v e s   55b  on  e a c h  

f l a n g e   55a   to   r e c e i v e   t h e   s t e e l   b a l l   57,   a  r a t c h e t   t y p e  

a c t i o n   i s   o b t a i n e d   by  r o t a t i n g   t h e   a p e x e s   61  to   a l i g n   t h e  

b a l l   57  w i t h   e a c h   g r o o v e   5 5 b .  

A  s i m i l a r  r a t c h e t   t y p e   a c t i o n   i s   o t b a i n e d   w h e n  

t h e   i n t e r m e d i a t e   l a y e r s   of   t h e   f r a m e   50  a r e   r o t a t e d   as  e a c h  

b a l l   72  l o c a t e s   in   a  c o m p l e m e n t a l   g r o o v e   l o c a t e d   i n  

a u x i l i a r y   c o m p o n e n t s   7 1 .  



1.  A  p u z z l e   t o y   c o m p r i s i n g   an  e q u i l a t e r a l  

t e t r a h e d r o n   s h a p e d   f r a m e   ( 5 0 ) ,   e a c h   of  t h e   s i d e s   ( a , b , c , d )  

of  s a i d   f r a m e   (50)   b e i n g   d i v i d e d   i n t o   n i n e   e q u a l  

t r i a n g u l a r   c o m p o n e n t s   s u c h   t h a t   f i v e   of  s a i d   c o m p o n e n t s  

( 5 , 6 , 7 , 8 , 9 ;   5 ' , 6 ' , 7 ' , 8 ' , 9 ' )   a r e   l o c a t e d   a l o n g   the   b a s e   o f  

t h e   s i d e   to  f o r m   a  b a s e   l a y e r ,   t h r e e   of  s a i d   c o m p o n e n t s  

( 2 , 3 , 4 ;   2 ' , 3 ' , 4 ' )   a r e   l o c a t e d   a b o v e   s a i d   b a s e   l a y e r   t o  

fo rm  an  i n t e r m e d i a t e   l a y e r ,   and  t h e   r e m a i n i n g   t r i a n g l e  

( 1 , 1 ' )   is   l o c a t e d   a b o v e   t h e   i n t e r m e d i a t e   l a y e r   at   t h e   a p e x  
of  t h e   s i d e ,   one  or  more   of  s a i d   t r i a n g l e s   b e i n g  

r e l a t i v e l y   m o v a b l e   a b o u t   a  c e n t r a l   p i v o t   p o i n t   l o c a t e d   a t  

t h e   c e n t e r   of  t h e   t e t r a h e d r o n   f r a m e   (50)   in  p l a n e s  

i n t e r s e c t i n g   s a i d   f r a m e   and  d e f i n e d   by  s i d e s   of  a d j a c e n t  

t r i a n g l e s ,   e a c h   s i d e   ( a , b , c , d )   of  s a i d   f r a m e   (50)  h a v i n g   a  

d i f f e r e n t   p a t t e r n ,   c o l o u r   or  o r n a m e n t a t i o n .  

2.  A  p u z z l e   t o y   a c c o r d i n g   to  c l a i m   1  w h e r e i n   s a i d  

c e n t r a l   p i v o t   p o i n t   i s   c o n s t i t u t e d   by  a  m e t a l l i c   b a l l   ( 3 0 )  

a b o u t   w h i c h   a r e   j o u r n a l l e d   t h o s e   t r i a n g u l a r   c o m p o n e n t s  

( 2 ' , 3 ' , 4 ' , 6 ' , 7 ' , 8 ' ;   2 , 3 , 4 , 6 , 7 , 8 )   w h i c h   a r e   n o t   l o c a t e d   a t  

t h e   a p e x   of  t h e   s i d e s ,   t h e   c o m p o n e n t s   l o c a t e d   a t   t h e   a p e x  
of   t h e   s i d e s   ( 1 ' , l ;   9 ' , 5 )   b e i n g   c o n n e c t e d   to  s a i d   a d j a c e n t  

n o n - a p e x   l o c a t e d   c o m p o n e n t s   so  as  t o  p e r m i t   r o t a t i o n   o f  

s a i d   a p e x   l o c a t e d   c o m p o n e n t s   a b o u t   t h e i r   a x e s .  

3.  A  p u z z l e   t oy   a c c o r d i n g   to  c l a i m   2  w h e r e i n   s a i d  

j o u r n a l l i n g   is   by  means   of  c o m p l e m e n t a l   m a g n e t i c   e l e m e n t s  

(31)   l o c a t e d   in   s a i d   n o n - a p e x   l o c a t e d   c o m p o n e n t s  

c o o p e r a t i n g   w i t h   t h e   b a l l   (30)  and  t h e   c o n n e c t i o n   b e t w e e n  

t h e   a p e x   l o c a t e d   and  a d j a c e n t   n o n - a p e x   l o c a t e d   c o m p o n e n t s  

i s   by  means   of  p i n s   ( 3 3 ) .  

4.  A  p u z z l e   t oy   a c c o r d i n g   to  c l a i m   1  w h e r e i n   s a i d  

c e n t r a l   p i v o t   p o i n t   i s   c o n s t i t u t e d   by  a  b a l l   ( 5 3 ) ,   s a i d  



b a l l   h a v i n g   f o u r   p i n s   (54)   o u t w a r d l y   e x t e n d i n g   t h e r e f r o m  

i n t o   t h e   a p e x   l o c a t e d   c o m p o n e n t s   (61)   t h r o u g h   t h e   a d j a c e n t  

n o n - a p e x   l o c a t e d   c o m p o n e n t s   ( 5 1 ) ,   t h e   r e m a i n i n g   c o m p o n e n t s  

(71)   b e i n g   m o u n t e d   in   t h e   f r a m e   f o r   r o t a t i o n   a b o u t   t h e  

b a l l .  

5.  A  p u z z l e   t o y   a c c o r d i n g   to  c l a i m   1  c o m p r i s i n g  

f o u r   r e g u l a r   o c t a h e d r o n   s h a p e d   c o m p o n e n t s   (51)   j o i n e d  

t o g e t h e r   s u c h   t h a t   s a i d   c o m p o n e n t s   fo rm  a  t e t r a h e d r o n  

s h a p e d   s p a c e   (52)   t h e r e b e t w e e n ,   a  b a l l   (53)  l o c a t e d   w i t h i n  

s a i d   s p a c e   and  h a v i n g   f o u r   p i n s   (54)   o u t w a r d l y   e x t e n d i n g  

t h e r e f r o m ,   e a c h   of  s a i d   p i n s   (54)   e x t e n d i n g   t h r o u g h   one  o f  

s a i d   o c t a h e d r a   (51)   and  i n t o   an  a d j a c e n t   t e t r a h e d r a l  

s h a p e d   c o m p o n e n t   (61)   f o r m i n g   an  a p e x   of  s a i d   t o y   f r a m e ,  

s i x   t e t r a h e d r a l   s h a p e d   a u x i l i a r y   c o m p o n e n t s   (71)   m o u n t e d  

in   t h e   r e m a i n i n g   s p a c e s   ( t o   c o m p l e t e   t h e   t o y   f r a m e )   f o r  

r o t a t i o n   a b o u t   t h e   b a l l   ( 5 3 ) .  

6.  A  p u z z l e   t o y   as  c l a i m e d   in   c l a i m   5  w h e r e i n   s a i d  

s i x   c o m p o n e n t s   (71)   a r e   m o u n t e d   i n   s a i d   s p a c e s   by  means   o f  

a  t o n g u e   and  g r o o v e   c o n n e c t i o n   ( 7 1 a , 7 1 b )   b e t w e e n   t he   i n n e r  

edge   of  s a i d   c o m p o n e n t s   (71)   and  t h e   c o m p l e m e n t a l   e d g e s   o f  

t h e   a d j a c e n t   o c t a h e d r a   ( 5 1 ) ,   t he   s i d e s   of  t he   s i x  

c o m p o n e n t s   w h i c h   a r e   in  c o n t a c t   w i t h   t h e   o c t a h e d r a   b e i n g  

a d d i t i o n a l l y   m o u n t e d   on  b a l l   b e a r i n g s   (72)   l o c a t e d   in   t h e  

c o m p l e m e n t a l   s i d e s   of  t he   o c t a h e d r a   to   e n a b l e   p i v o t a l  

m o v e m e n t   of  s a i d   c o m p o n e n t s   a b o u t   t h e   c e n t r a l   b a l l   ( 5 3 ) .  

7.  A  p u z z l e   t oy   a c c o r d i n g   to  a n y  o n e   of  c l a i m s   3  t o  

6  w h e r e i n   s a i d   p i n s   (54)   a r e   a s s o c i a t e d   w i t h   r e s i l i e n t  

t e n s i o n i n g  m e a n s   ( 5 6 ) .  
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