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@  Set  square. 

A  set  square  (1)  has  substantially  the  form  of  a  30/60/90° 
triangle  (ABC)  having  therein  an  aperture  (2)  having  sides  (p, 
q,  r)  at  15°  and  45°  to  each  external  side.  The  aperture  (2)  may 
be  in  the  form  of  a  30/30/120°  triangle  (PQR)  disposed  with  its 
longest  side  (q)  closest  to  the  hypotenuse  (b)  of  the  30/60/90° 
triangle  and  at  an  angle  of  15°  thereto,  said  side  (q)  diverging 
from  the  hypotenuse  (b)  towards  the  30°  vertex  (A)  of  the 
30/60/90°  triangle.  Preferably  a  line  (3)  is  indicated  perpendicu- 
lar  to  one  of  the  external  sides  (c)  other  than  the  hypotenuse 
(b),  the  line  (3)  being  indicated  adjacent  that  side  (c)  and  ex- 
tending  across  the  aperture  (2),  and  being  indicated  on  either 
side  thereof.  There  may  be  a  protractor  scale  (5)  whose  origin 
is  at  the  intersection  of  the  line  (3)  and  the  perpendicular  side 
(c). 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  s e t   s q u a r e .  
Set   s q u a r e s   i n   g e n e r a l   a r e   w e l l   k n o w n .   The  u s u a l  

f o r m   i s   t h a t   of  a  r i g h t   a n g l e d   t r i a n g l e   whose   o t h e r  

a n g l e s   a r e   b o t h   45°   or  a r e   60°   and  3 0 ° .   The  s q u a r e   i s  

c o m m o n l y   made  of  a  p l a s t i c s   m a t e r i a l   or  m e t a l .  

N u m e r o u s   p r o p o s a l s   h a v e   b e e n   made  to   r e n d e r   s e t  

s q u a r e s   more   v e r s a t i l e .   H o w e v e r   none   of  t h e s e   seems   t o  

h a v e   had  any  s u c c e s s .   T h i s   i s   p r o b a b l y   b e c a u s e   t h e y  

e i t h e r   add  l i t t l e   to   t h e   p o t e n t i a l   u t i l i t y   of  t h e   s q u a r e ,  

or  b e c a u s e   t h e y   a r e   so  c o m p l i c a t e d   as  to   f r i g h t e n   o f f  

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

s u b s t a n t i a l l y .  

For   e x a m p l e ,   U . S .   P a t e n t   2 , 0 4 3 , 7 2 9   ( B i l d e r )   d i s c l o s e s  

a  9 0 / 4 5 / 4 5 °   s e t   s q u a r e   h a v i n g   t h r e e   c u t - o u t s   w h i c h   p r o v i d e  

v a r i o u s   s t r a i g h t   e d g e s   at   p r e d e t e r m i n e d   a n g l e s   to   e x t e r n a l  

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

d r a w i n g   c i r c l e s ,   and  a  p r o t r a c t o r   s c a l e .   The  w h o l e   i s   o f  

d a u n t i n g l y   c o m p l i c a t e d   a p p e a r a n c e ,   and  w o u l d   a p p a r e n t l y  

r e q u i r e   much  p r a c t i c e   to   m a s t e r .   U . S .   1 , 5 9 8 , 6 9 0   ( P e t r o n i o )  

d i s c l o s e s   a  9 0 / 6 0 / 3 0 °   s e t   s q u a r e   w i t h   t h r e e   a p e r t u r e s  
(a  s l o t   and  two  t r i a n g l e s )   f o r   p r o v i d i n g   f u r t h e r   a n g l e s .  

The  t r i a n g l e s   a r e   r i g h t - a n g l e d ,   w i t h   t h e   p e r p e n d i c u l a r  

s i d e s   p a r a l l e l   to   t h o s e   of  t h e   s e t - s q u a r e .   Thus   o n l y   t h e  

h y p o t e n u s e s   p r o v i d e   a d d i t i o n a l   a n g l e s .   G e n e r a l l y ,   a  g i v e n  

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

e x t e r n a l   s i d e .   Thus  t h e   u s e r   mus t   l o c a t e   t h e   s q u a r e   t h e  

c o r r e c t   way  up,   and  s e l e c t   t h e   c o r r e c t   a p e r t u r e .   T h e r e  

i s   a l s o   a  p r o t r a c t o r   s c a l e ,   s y m m e t r i c a l   a b o u t   t h e   9 0 °  

a n g l e   of  t h e   s q u a r e ,   i t s   o r i g i n   i n d i c a t e d   by  an  a p e r t u r e .  

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

m o d i f i e d   s e t - s q u a r e s   a r e :  



F r e n c h   9 0 8 1 6 3   ( V a r d a n i a n )  

F r e n c h   9 3 4 9 4 3   (Le  M a t e r i a l   A u t o m a t i q u e   E l e c t r i q u e )  

F r e n c h   9 5 7 8 6 9   ( L e w i n )  

F r e n c h   9 8 1 8 5 7   ( C o r d a n i )  

F r e n c h   1 1 2 4 2 4 7   ( B a l l o c h e )  

F r e n c h   1 2 0 8 6 1 4   ( H o e l l i n g e r )  

F r e n c h   2 3 5 1 8 0 1   ( B o r d )  

U .S .   1 8 4 5 4 4 9   ( S m i t h )  

U . S .   3 3 7 5 5 8 9   ( D o l g o r u k o v )  

S w i s s   2 7 6 7 3 6   ( C l e r c )  

G.B.  7 9 4 1 9 2   ( M i d u l l a )  

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

s u b s t a n t i a l l y   t r i a n g u l a r   s e t   s q u a r e   h a v i n g   t h r e e   e x t e r n a l  

s t r a i g h t   edge   p o r t i o n s   w i t h   a n g l e s   of  3 0 ° ,   60°  and  9 0 0  

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

s u b s t a n t i a l l y   t r i a n g u l a r   a p e r t u r e   h a v i n g   r e s p e c t i v e  

s t r a i g h t   edge   p o r t i o n s   w h i c h   d e f i n e   a n g l e s   of  15°  and  4 5 °  

w i t h   e a c h   of  t h e   e x t e r n a l   s t r a i g h t   edge   p o r t i o n s .  

By  means   of  s u c h   a  s e t   s q u a r e ,   a  d r a u g h t s m a n   u s i n g   a  

T - s q u a r e   can   s e t   t h e   f o u r   u s u a l   a n g l e s   ( 3 0 , 4 5 , 6 0 , 9 0 ° ) ,   a n d  

a l s o   o b t a i n   a n g l e s   of  15°  and  7 5 0 .  

P r e f e r a b l y   t h e   s t r a i g h t   edge   p o r t i o n s   of  t h e   a p e r t u r e  
d e f i n e   a  3 0 ° ,   3 0 ° ,   120°  t r i a n g l e .   Then   a  u s e r ,   e v e n  

w i t h o u t   a  T - s q u a r e ,   can   s e t   a n g l e s   p r e c i s e l y .   A n g l e s   c a n  

be  d r a w n   e a s i l y   and  a c c u r a t e l y ,   p a r t i c u l a r l y   i n t e r i o r  

a n g l e s   of  t h e   a p e r t u r e ,   b u t   a l s o  a n g l e s   f o r m e d   by  one  s i d e  

of  t h e   c u t - o u t   and  one  e x t e r n a l   edge  p o r t i o n .   Use  of  t h e  

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

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

s q u a r e ,   w h i c h   c o m m o n l y   h a p p e n s   in   u s e .  

P r e f e r a b l y   t h e r e   a r e   means   i n d i c a t i n g   a  s t r a i g h t   l i n e  

a t   r i g h t - a n g l e s   to   one  of  t h e   e x t e r n a l   s t r a i g h t   e d g e  

p o r t i o n s   o t h e r   t h a n   t h a t   d e f i n i n g   t h e   h y p o t e n u s e ,   s a i d   l i n e  



t r a v e r s i n g   t h e   a p e r t u r e .   T h i s   l i n e   can   be  u s e d   to   s e t  

45 ,   60,  75  and  90°   a n g l e s   p r e c i s e l y ,   w i t h o u t   t h e   n e e d   f o r  

a  T - s q u a r e .   The  l i n e   i s   t h e n   u s e d   as  a  r e f e r e n c e   i n s t e a d  

of  an  e x t e r n a l   e d g e / p o r t i o n .  

P r e f e r a b l y   t h e r e   a r e   means   d e f i n i n g   a  p r o t r a c t o r   s c a l e  

a r r a n g e d   so  t h a t   t h e   o r i g i n   of  t h e   p r o t r a c t o r   i s   at   t h e  

i n t e r s e c t i o n   of  s a i d   l i n e   and  t h e   s t r a i g h t   edge   p o r t i o n   a t  

r i g h t   a n g l e s   t h e r e t o ,   s a i d   l i n e   i n d i c a t i n g   t h e   9 0 °  l i n e   o f  

t h e   p r o t r a c t o r .   H a v i n g   t h e   o r i g i n   of  t h e   p r o t r a c t o r   a t   t h e  

edge   makes   t h e   p r o t r a c t o r   p a r t i c u l a r l y   s i m p l e   to   u s e ,   e . g .  
f o r   s e t t i n g   t h e   s q u a r e   at  any  d e s i r e d   a n g l e   to   a  g i v e n   l i n e .  

The  v e r s a t i l i t y   of  t h e   i m p l e m e n t   can   be  i n c r e a s e d   b y  

p r o v i d i n g   one  or  more  of  t h e   edge   p o r t i o n s   w i t h   m e a s u r i n g  

s c a l e s   a n d / o r   by  p r o v i d i n g   a  p l u r a l i t y   of  h o l e s   a t  

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

d r a w i n g   a r c s   of  p r e d e t e r m i n e d   r a d i i .  

T h e r e   may  be  i n d i c i a   i n d i c a t i n g   t h e   a n g u l a r   r e l a t i o n -  

s h i p s   of  at   l e a s t   some  of  t h e   s t r a i g h t   edge   p o r t i o n s .  

Some  p r e f e r r e d   e m b o d i m e n t s   of  t h e   i n v e n t i o n   w i l l   n o w  

be  d e s c r i b e d   by  way  of  e x a m p l e   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 ,   in   w h i c h :  

F i g . 1   i s   a  p l a n   v i e w   of  a  p r e f e r r e d   e m b o d i m e n t   of  a  

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

F i g .   2  i s   a  s e c t i o n   a l o n g   XY  in   F i g . 1 ;   a n d  

F i g .   3  i s   a  s c h e m a t i c   v i e w   of  a  s e c o n d   e m b o d i m e n t .  

The  s e t   s q u a r e   1  shown  in   F i g s .   1  and  2  h a s   t h e  

g e n e r a l   f o r m   of  a  3 0 / 6 0 / 9 0 °   t r i a n g l e   ABC,  h a v i n g   s i d e s  

a  a n d  c   a t   r i g h t   a n g l e s ,   and  s i d e   b  as  h y p o t e n u s e .  

A n g l e s   A  and  C  a r e   30°  and  60°  r e s p e c t i v e l y .   An  a p e r t u r e  
2  has   t h e   f o r m   of  a  3 0 / 3 0 / 1 2 0 °   t r i a n g l e   PQR,  t h e   s i d e s  

p  and  r  and  t h e   a n g l e s   P  and  R  b e i n g   e q u a l .   I t   i s  

o r i e n t e d   so  t h a t   i t s   l o n g e s t   s i d e   q  i s   a d j a c e n t   t h e  

h y p o t e n u s e   b,  and  makes   an  a n g l e   of  150  t h e r e w i t h ,  

a p p r o a c h i n g   n e a r e r   i t   t o w a r d s   t h e   v e r t e x   C.  



T h u s ,   t h e   s i n g l e   c u t - o u t   2  p r o v i d e s   a n g l e s   of  1 5 0  

and  45°   to   e a c h   e x t e r n a l   s i d e   a , b , c   as  f o l l o w s :  

A n g l e s   of  750  to   s i d e s  a   a n d  c   a r e   a l s o   p r o v i d e d ,   b y  

s i d e s  r   a n d  p   r e s p e c t i v e l y .  

As  i n d i c a t e d   at   6,  t h e   s q u a r e   1  may  b e a r   i n d i c i a   f o r  

s h o w i n g   t h e   u s e r   w h e r e   to   o b t a i n   v a r i o u s   a n g l e s .  
A  l i n e   3  i s   i n d i c a t e d   ( s u i t a b l y   by  an  i n k e d  

i n d e n t a t i o n ) ,   e x t e n d i n g   a t   r i g h t   a n g l e s   to   e d g e  c   f rom  a  

p o i n t   0  t h e r e o n .   The  l i n e   3  i s   i n t e r r u p t e d   by  t h e  

a p e r t u r e   2,  and  c o n t i n u e s   on  t h e   o t h e r   s i d e   t h e r e o f   u n t i l  

i t   r e a c h e s   an  a r c u a t e   s l o t   4  f u r n i s h e d   w i t h   p r o t r a c t o r  

s c a l e s   5.  The  s l o t   and  s c a l e s   h a v e   t h e i r   c e n t r e   o f  

o r i g i n   a t   0.  The  e d g e  c   and  t h e   l i n e   3  a r e   r e s p e c t i v e l y  

t h e   0 / 1 8 0 °   and  90°   l i n e s   of  t h e   p r o t r a c t o r .   Thus   t h e  

s q u a r e   1  can   e a s i l y   be  p o s i t i o n e d   a t   any   d e s i r e d   a n g l e  

t o   a  g i v e n   l i n e .   A l t h o u g h   t h e   s l o t   4  e x t e n d s   o n l y   o v e r  

a b o u t   95° ,   a n g l e s   up  t o   180°   can   be  m e a s u r e d   or  s e t   b y  

u s i n g   e i t h e r   t h e   e d g e  c   or  t h e   l i n e   3  as  t h e   r e f e r e n c e  

l i n e .   H a v i n g   t h e   l i n e   3  t r a v e r s e   t h e   a p e r t u r e   2  m a k e s  

i t   e a s y   t o   a l i g n   w i t h   a  l i n e   on  a  d r a w i n g   e v e n   i f   t h e  

s q u a r e   1  i s   o p a q u e .  
The  l o n g e r   e x t e r n a l   s i d e s   b , c   a r e   p r o v i d e d   w i t h  

s c a l e s  7   g r a d u a t e d   in   i n c h e s   and  c e n t i m e t r e s   r e s p e c t i v e l y .  

A d j a c e n t   s i d e   c  i s   a  l i n e   of  s m a l l   a p e r t u r e s   8:  f i v e   w i t h  

2mm  s p a c i n g s ,   s e v e n   more   a t   1cm  s p a c i n g s ,   and  a n o t h e r   7 c m  

f r o m   t h e   l a s t   of  t h e s e .   The  a p e r t u r e s   8  a r e   d i m e n s i o n e d  

to   r e c e i v e   p e n c i l   p o i n t s   w i t h   m i n i m a l   p l a y ,   so  t h a t   a r c s  



of  known  r a d i i   can   be  d r a w n   u s i n g   two  p e n c i l s .  

T h i s   i n s t r u m e n t   d e s i g n   d o e s   no t   n e c e s s i t a t e  

t r a n s p a r e n c y ,   and  i t   may  be  m a n u f a c t u r e d   in   any  s u i t a b l e  

m a t e r i a l   s u c h   as  m e t a l   or  p l a s t i c s   by  any  c o n v e n t i o n a l  

m e a n s .   I f   s h e e t   m e t a l   or  p l a s t i c s   i s   to  be  u s e d ,  

s e c t i o n   X-Y  i n   F i g . 2   shows   t y p i c a l l y   how  i t s   s t r u c t u r e  

can   be  s t i f f e n e d   t o   m i n i m i s e   t h e   m a t e r i a l   t h i c k n e s s   a n d  

w e i g h t ,   and  a l s o   p r o v i d e   a d d i t i o n a l   b e n e f i t s .   A  f o l d   9  

can   be  p r e s s e d   or  m o u l d e d   a l l   r o u n d   t h e   p e r i p h e r y   of  t h e  

i n s t r u m e n t ,   r e s u l t i n g   i n   b e v e l l e d   e d g e s   10  f o r   t h e   s c a l e s  

7.  T h i s   no t   o n l y   p r o v i d e s   s t i f f e n i n g ,   bu t   i m p r o v e s   t h e  

a p p e a r a n c e ,   and  a l s o   e n a b l e s   t h e   i n s t r u m e n t   to  be  u s e d  

f a c e   down  w i t h   a d v a n t a g e   when  u s i n g   pen   and  i n k ,   t o  

d i s c o u r a g e   r u n n i n g   of  t h e   i n k   as  may  o c c u r   w i t h   a  f l a t  

s u r f a c e   a g a i n s t   t h e   p a p e r .  

A l t h o u g h   t h e   a r r a n g e m e n t   shown  in   F i g . 1   i s   f e l t  
to   be  p a r t i c u l a r l y   u s e f u l ,   o t h e r s   a r e   p o s s i b l e   and  may  o e  

f a v o u r e d   in   some  c i r c u m s t a n c e s .   O t h e r   s h a p e s   a n d  

o r i e n t a t i o n s   of  t h e   a p e r t u r e   2  a r e   p o s s i b l e ,   w h i l e   s t i l l  

g i v i n g   t h e   d e s i r e d   a n g l e s   w i t h   t h e   e x t e r n a l   s i d e s .   T h u s  

F i g . 3   shows  an  a l t e r n a t i v e   a r r a n g e m e n t   w i t h   an  a p e r t u r e  

2'  f o r m e d   as  a  3 0 / 6 0 / 9 0 °   t r i a n g l e   XYZ  w i t h   s i d e s   x , y , z .  
The  h y p o t e n u s e  y   i s   a t   15°  to   s i d e   b,  and  45°   to   s i d e  a .  

The  s h o r t e s t   s i d e  z   i s   at   15°  to   s i d e   c,  and  45°   to   s i d e   a .  
The  o t h e r   s i d e  x  i s   a t   150  to   s i d e  a   and  45°   to  s i d e   b .  

W h i l e   t h e   i n v e n t i o n   h a s   b e e n   i l l u s t r a t e d   a b o v e   w i t h  

r e f e r e n c e   to   p r e f e r r e d   e m b o d i m e n t s ,   t h o s e   s k i l l e d   in   t h e  

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

w i t h o u t   d e p a r t i n g   f rom  t h e   s p i r i t   and  s c o p e   of  t h e  

i n v e n t i o n ,   and  i t   i s   i n t e n d e d   to   c o v e r   a l l   s u c h   c h a n g e s  

and  m o d i f i c a t i o n s   by  t h e   a p p e n d e d   c l a i m s .  



1.  A  s u b s t a n t i a l l y   t r i a n g u l a r   s e t   s q u a r e   (1)   h a v i n g  

t h r e e   e x t e r n a l   s t r a i g h t   edge   p o r t i o n s   (a ,   b,  c)  w i t h  

a n g l e s   of   3 0 ° ,   60°  and  90°  d e f i n e d   by  r e s p e c t i v e   p a i r s  

t h e r e o f ,   and  an  i n t e r n a l   s u b s t a n t i a l l y   t r i a n g u l a r  

a p e r t u r e   ( 2 ) ,   c h a r a c t e r i s e d   i n   t h a t   t h e   i n t e r n a l  

a p e r t u r e   (2)  h a s   r e s p e c t i v e   s t r a i g h t   edge   p o r t i o n s  

(E,  g,   r )   w h i c h   d e f i n e   a n g l e s   of   15°  and  45°  w i t h   e a c h  

of   t h e   e x t e r n a l   s t r a i g h t   edge   p o r t i o n s .  

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

s t r a i g h t   edge   p o r t i o n s   (p ,   q,  r )   of   t h e   a p e r t u r e   ( 2 )  

d e f i n e   a  3 0 ° ,   3 0 ° ,   120°  t r i a n g l e   ( P Q R ) .  

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

p o r t i o n   (g)  o f   t h e   a p e r t u r e   (2)   w h i c h   i s   o p p o s i t e   t h e  

120°  a n g l e   (Q)  i s   a t   1 5 '   to   t h a t   e x t e r n a l   edge   p o r t i o n  

(b)  w h i c h   d e f i n e s   t h e   h y p o t e n u s e .  

4.  A  s e t   s q u a r e   a c c o r d i n g   to  a n y  o n e   o f   t h e   p r e c e d i n g  

c l a i m s   h a v i n g   means   (3)   i n d i c a t i n g   a  s t r a i g h t   l i n e   a t  

r i g h t - a n g l e s   to   one  o f   t h e   e x t e r n a l   s t r a i g h t   e d g e  

p o r t i o n s   (c)   o t h e r   t h a n   t h a t   d e f i n i n g   t h e   h y p o t e n u s e  

( b ) ,   s a i d   l i n e   t r a v e r s i n g   t h e   a p e r t u r e   ( 2 ) .  

5.  A  s e t   s q u a r e   a c c o r d i n g   to  c l a i m   4  f u r t h e r  

i n c l u d i n g   means   d e f i n i n g   a  p r o t r a c t o r   s c a l e   ( 5 )  

a r r a n g e d   so  t h a t   t h e   o r i g i n   of   t h e   p r o t r a c t o r   i s   a t  

t h e   i n t e r s e c t i o n   of   s a i d   l i n e   (3)  and  t h e   s t r a i g h t   e d g e  

p o r t i o n   (c )   a t   r i g h t   a n g l e s   t h e r e t o ,   s a i d   l i n e   ( 3 )  

i n d i c a t i n g   t h e  9 0 °   l i n e   of   t h e   p r o t r a c t o r   ( 5 ) .  

6.  A  s e t   s q u a r e   a c c o r d i n g   to   a n y  o n e   o f   t h e   p r e c e d i n g  

c l a i m s   w h e r e i n   a t   l e a s t   one  o f   t h e   s t r a i g h t   e d g e  



p o r t i o n s   (b,   c)  i s   p r o v i d e d   w i t h   a  m e a s u r i n g  
s c a l e   ( 7 ) .  

7.  A  s e t   s q u a r e   a c c o r d i n g   to   a n y  o n e   of   t h e  

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

w i t h   a  m u l t i p l i c i t y   of  a p e r t u r e s   (8)  a t   p r e d e t e r m i n e d  

s p a c i n g s   f o r   r e c e i v i n g   p e n c i l   p o i n t s   f o r   u s e   i n  

d r a w i n g   a r c s .  

8.  A  s e t   s q u a r e   a c c o r d i n g   to   a n y  o n e   of   t h e  

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

p o r t i o n   (9)   whose   o u t e r   m a r g i n   (10)   i s   a r r a n g e d   t o  

fo rm  a  b e v e l l e d   edge   of   t h e   s q u a r e   ( 1 ) .  

9.  A  s e t   s q u a r e   a c c o r d i n g   to  a n y  o n e   of   t h e  

p r e c e d i n g   c l a i m s   b e a r i n g   i n d i c i a   (6)  i n d i c a t i n g   t h e  

a n g u l a r   r e l a t i o n s h i p s   b e t w e e n   a t   l e a s t   some  of   t h e  

s t r a i g h t   edge   p o r t i o n s   ( e . g .   p / a ;   g / a ;   r / a ) .  
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