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©  A  force  restraint  system  includes  a  transversely  flanged 
beam  (3),  a  restraint  device  (10)  for  mounting  on  the  beam  by 
embracing  a  flange  (3A)  of  the  beam  transversely  thereof 
and  locking  at  a  desired  location  thereon.  An  element  (6A) 
engages  the  restraint  device  (10)  at  a  predetermined  location 
thereon  such  that  the  application  of  force  via  said  element  to 
the  device  at  that  location  causes  tilting  and  jamming  of  the 
device  on  the  beam,  thereby  increasing  the  reactive  effect  of 
the  device  to  movement  longitudinally  of  the  beam. 

<  

N  

 A   force  restraint  system  includes  a  transversely  flanged 
beam  (3),  a  restraint  device  (10) for  mounting  on  the  beam  by 
embracing  a  flange  (3A)  of  the  beam  transversely  thereof 
and  locking  at  a  desired  location  thereon.  An  element  (6A) 
engages  the  restraint  device  (10)  at  a  predetermined  location 
thereon  such  that the  application  of  force  via  said  element to 
the  device  at  that  location  causes  tilting  and  jamming  of the 
device  on  the  beam, thereby  increasing  the  reactive  effect  of 
the  device  to  movement  longitudinally  of  the  beam. 





T h i s   i n v e n t i o n   r e l a t e s   to   a  f o r c e   r e s t r a i n t   s y s t e m  

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

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

l o n g i t u d i n a l l y   of  t he   s u p p o r t .   The  r e s t r a i n t   s y s t e m   o f  

t h e   i n v e n t i o n   i s   p r i m a r i l y ,   a l t h o u g h   n o t   e x c l u s i v e l y ,  

f o r   use   in  f o r m w o r k   s u p p o r t   s y s t e m s   f o r   t h e   c a s t i n g   o f  

c o n c r e t e   s t r u c t u r e s ,   s u c h   as  s o f f i t s   and  w a l l s .  

T h e r e   i s   an  i n c r e a s i n g   t e n d e n c y  i n   m o d e r n   f o r m w o r k  

s u p p o r t   s y s t e m s   to  use  t r a n s v e r s e l y   f l a n g e d   b e a m s ,  

u s u a l l y   of  g e n e r a l l y   'T '   or  " I "   s e c t i o n   and  o f t e n   i n  

t h e   form  of  a l u m i n i u m   e x t r u s i o n s ,   fo r   s u p p o r t i n g  

h o r i z o n t a l   and  v e r t i c a l   f o r m w o r k   p a n e l s .   I t   i s  

f r e q u e n t l y   n e c e s s a r y ,   when  s u c h   beams   a r e   u s e d ,   f o r  

e x a m p l e ,   as  h o r i z o n t a l   w a l i n g s   f o r  v e r t i c a l   f o r m w o r k  

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

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

f o r c e s   b e i n g   p r i n c i p a l l y   t he   b u r s t i n g   f o r c e s   on  t h e  

f o r m w o r k   g e n e r a t e d   by  t h e   p o u r e d   c o n c r e t e .   T h e  

p r o v i s i o n   of  r e l i a b l e   a b u t m e n t s   on  beams   of   t h e  

a f o r e s a i d   k ind   is   d i f f i c u l t   o f t e n   r e p r e s e n t i n g   a  

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

s y s t e m   a n d . a n   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 n  

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

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

m e a n s   of  l o c k i n g   an  a b u t m e n t   on  a  f l a n g e d   b e a m .  

A c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n ,   a  f o r c e   r e s t r a i n t  

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

r e s t r a i n t   d e v i c e   fo r   m o u n t i n g   on  t h e   beam,  s a i d   d e v i c e  

b e i n g   s u c h   as  to  e m b r a c e   a  f l a n g e   of  t h e   b e a m  

t r a n s v e r s e l y   t h e r e o f ,   means   fo r   l o c k i n g   t he   d e v i c e   a t   a  

d e s i r e d   p o s i t i o n  o n   the   beam,   and  means   e n g a g a b l e   w i t h  

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



t h e   a p p l i c a t i o n   of  f o r c e   v i a   s a i d   means   to  t h e   d e v i c e  

a t   s u c h   l o c a t i o n ,   in  u s e ,   i n c r e a s e s   t h e   r e a c t i v e   e f f e c t  

t h e r e o f   to   m o v e m e n t   l o n g i t u d i n a l l y   of  t h e   b e a m .  

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

be  c l a m p e d   on  t h e   f l a n g e   e m b r a c e d   t h e r e b y ,   s a i d  

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

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

c a u s e s   t i l t i n g   and  c o n s e q u e n t   j a m m i n g   of  t h e   c l a m p  

t h e r e b y   to   i n c r e a s e   s a i d   r e a c t i v e   e f f e c t   to  i t s  

m o v e m e n t   l o n g i t u d i n a l l y   of  t h e   b e a m .  

T h e  b u r s t i n g   f o r c e s   g e n e r a t e d   by  p o u r e d   c o n c r e t e   can   b e  

v e r y   s i g n i f i c a n t ,   p a r t i c u l a r l y   when  t h e   c a s t   s t r u c t u r e  

i s   of   c o n s i d e r a b l e   h e i g h t   and  t h i c k n e s s .   At  c o r n e r  

l o c a t i o n s ,   i t  i s   n e c e s s a r y   to   r e t a i n   m u t u a l l y   a n g l e d  
f o r m w o r k   e l e m e n t s   f i r m l y   in  a b u t m e n t   w i t h   e a c h   o t h e r   i n  

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

to  be  c a s t   and  p r o b l e m s   can   a r i s e   due  to  t h e   f o r m w o r k  

e l e m e n t s   b e i n g   f o r c e d   a p a r t ,   to   a  g r e a t e r   or  l e s s e r  

e x t e n t ,   by  t h e   c o n c r e t e   p r e s s u r e   and  c a u s i n g   u n s i g h t l y  
f i n s   on  t h e   c a s t   c o n c r e t e   s u r f a c e .   In  c e r t a i n   e x p o s e d  
l o c a t i o n s   in   m o d e r n   b u i l d i n g s ,   t h i s   can   b e  

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

i n v e n t i o n   c an   be  e m p l o y e d   in  a  f o r m w o r k   s u p p o r t   s y s t e m  
in  a  m a n n e r   w h i c h   a l l e v i a t e s   t h e   a f o r e s a i d   p r o b l e m .  

In  one   c o n v e n i e n t   a r r a n g e m e n t ,   a  p l u r a l i t y   of  s a i d  

beams   a r e  a r r a n g e d   to  s u p p o r t   a  p l u r a l i t y   of  u p r i g h t s  

w h i c h   s u p p o r t   a b u t t i n g   f o r m w o r k   e l e m e n t s   in  m u t u a l l y  

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

s y s t e m   to   d e f i n e   an  e x t e r n a l   s u r f a c e   of  a  c o r n e r  

s t r u c t u r e   to  be  c a s t ,   s a i d   s y s t e m   i n c l u d i n g   f o r c e  

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

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

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

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



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

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

t h e   d e v i c e s   i n c r e a s e s   the   r e a c t i v e   e f f e c t   p r o v i d e d  

t h e r e b y   to  m o v e m e n t   a l o n g   the   b e a m s .  

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 ,   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 u r e   1  i s   an  e l e v a t i o n   of  p a r t   of  one  form  of  a  

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

r e s t r a i n t   s y s t e m   of  t he   i n v e n t i o n   and  b e i n g   f o r   use   i n  

f o r m i n g   an  o u t e r   c o r n e r   of  a  c o n c r e t e   s t r u c t u r e ;  

F i g u r e   2  i s   a  d e t a i l   in  p l a n   v i e w   of   t h e   s y s t e m   o f  

'  F i g u r e   1 ;  

F i g u r e   3  shows   an  a l t e r n a t i v e   f o r m w o r k   s u p p o r t   s y s t e m  

f o r   use   in  c a s t i n g   an  i n n e r   c o r n e r   of  a  c o n c r e t e  

s t r u c t u r e ;  

F i g u r e   4  i s   a n o t h e r   a l t e r n a t i v e   f o r m   of   f o r m w o r k  

s u p p o r t   s y s t e m   f o r   use  in  d e f i n i n g   an  end  of  a  s t r a i g h t  

w a l l   to   be  c a s t ;  

F i g u r e   5  i s   a  p e r s p e c t i v e   v iew  of  a  c l a m p   f o r m i n g   p a r t  

of  t h e   f o r c e   r e s t r a i n t   s y s t e m   of  t h e   i n v e n t i o n .  

\ 

F i g u r e   6  i s   an  e l e v a t i o n   of  p a r t   of  a  f u r t h e r  

a l t e r n a t i v e   fo rm  of  f o r m w o r k   s u p p o r t   s y s t e m ;  

F i g u r e   7  i l l u s t r a t e s   t he   f o r c e   r e s t r a i n t   s y s t e m   of  t h e  

i n v e n t i o n   in  t he   form  of  a  l i f t i n g   d e v i c e ,  a n d  

F i g u r e   8  i l l u s t r a t e s   t he   s e c t i o n   of  a  t y p i c a l   form  o f  

beam  of  t he   r e s t r a i n t   s y s t e m   of  t h e   i n v e n t i o n .  



R e f e r r i n g   to  F i g u r e s   1  a n d   2  of  t h e   d r a w i n g s ,   t h e  

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

s u p p o r t   a  p a i r   of  a b u t t i n g   f o r m w o r k   e l e m e n t s   1  a n d   2 

d i s p o s e d   in  p e r p e n d i c u l a r   r e l a t i o n s h i p   to   f o r m   an  o u t e r  

c o r n e r   of   a  c o n c r e t e   s t r u c t u r e ,   s u c h   as  a  w a l l ,   to  b e  

c a s t .   The  f o r m w o r k   e l e m e n t s   a r e   s u p p o r t e d   b y  

h o r i z o n t a l   w a l i n g s   shown  as  t r a n s v e r s e l y   f l a n g e d   b e a m s  

3,  w h i c h   may  c o n v e n i e n t l y   be  of  t h e   k i n d   i l l u s t r a t e d   i n  

F i g u r e   8 .  

As  w i l l   be  s e e n   f rom  F i g u r e   8,  t h e   beam  3  has   a  

c h a n n e l - s h a p e d   f i r s t   f o r m a t i o n   30  h a v i n g   s i d e   w a l l s   3 0 a  

and  30b  and  a  b a s e   3 0 c ,   e a c h   of  t h e   s i d e   w a l l s   b e i n g  

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

e x t e n d i n g   f l a n g e s   31 .   The  o u t e r   e x t r e m e   p o r t i o n   32  o f  

e a c h   f l a n g e   31  e x t e n d s   o u t   of  t h e   p l a n e   of   i t s  

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

m u t u a l l y   p a r a l l e l  o b l i q u e   f a c e s   3 1 a ,   31b .   e a c h   3 1 b  

i n t e r c o n n e c t i n g   p o r t i o n s   31c  and  31d  of   t h e  

u n d e r s u r f a c e   of  e a c h   f l a n g e   31  w h i c h   a r e   p a r a l l e l   t o  

t h e   u p p e r   s u r f a c e s   31e  of  t he   f l a n g e s .   The  i n t e r i o r   o f  

t h e   c h a n n e l   f o r m a t i o n   i s   f i t t e d   w i t h   a  j o i s t   32  o f  

t i m b e r   or  t h e   l i k e   w h i c h   w o u l d   n o r m a l l y   e x t e n d   a l o n g  

s u b s t a n t i a l l y   t h e   w h o l e   l e n g t h   of  t h e   beam  and  p r o v i d e  

an  a d d i t i o n a l   s u p p o r t i n g   s u r f a c e   f o r   f o r m w o r k .  

The  beam  3  a l s o   i n c l u d e s   a  s e c o n d   f o r m a t i o n   33  w h i c h  

has   a  p a i r   of  s p a c e d   p a r a l l e l   w a l l s   33a  h a v i n g   a  p a i r  

of  o p p o s e d   i n w a r d l y   e x t e n d i n g   f l a n g e s   34  of   w h i c h   t h e  

f r e e   e d g e s   a r e   m u t u - a l l y   s p a c e d ,   t h e   f o r m a t i o n   33 

t h e r e b y   f o r m i n g   e f f e c t i v e l y   a  T - s l o t   w h i c h   r e c e i v e s  

b e t w e e n   t h e   w a l l s   33a  t h e   head   of  a  b o l t   ( n o t   shown)  o f  

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

f l a n g e s   34  f o r   f i x i n g   to  a  s u p p o r t .   The  f o r m a t i o n   33 

a l s o   has   a  p a i r   of  o u t w a r d l y   e x t e n d i n g   f l a n g e s   36,  t h e  



u p w a r d l y   f a c i n g   s u r f a c e s   of  w h i c h   have   o b l i q u e   a n d  

p l a n a r   s u r f a c e s ,   d e s i g n a t e d   r e s p e c t i v e l y   36b  and  3 6 c ,  

c o r r e s p o n d i n g   to   t h e   s u r f a c e s   31b  and  31c  of  t h e  

f l a n g e s   31  and  l y i n g   r e s p e c t i v e l y   o p p o s i t e   to  t h e s e  

l a t t e r . .  

The  f o r m a t i o n s   30  and  33  a r e   i n t e r c o n n e c t e d   by  a  p a i r  

of   webs  40  w h i c h   e x t e n d   f rom  the   u p p e r   e x t r e m i t i e s   o f  

t h e   w a l l s   33a  to   s p a c e d   p o i n t s   on  t h e   b a s e   41  of  t h e  

c h a n n e l   f o r m a t i o n   30,   t h e   webs  40  c o n v e r g i n g   in  a 

d i r e c t i o n   t o w a r d s   t h e   f o r m a t i o n   30.   I t   w i l l   be  s e e n  

t h a t   t he   webs ,   t o g e t h e r   w i t h   t h a t   p o r t i o n   of  the   b a s e  

41  b e t w e e n   t he   webs   40  and  t he   u p p e r   w a l l   42  of  t h e  

f o r m a t i o n   33  c o n s t i t u t e   a  c l o s e d   b o x - l i k e   s t r u c t u r e   a n d  

i t   has   been   f o u n d   t h a t   by  i n c l i n i n g   t h e   webs  in  t h e  

m a n n e r   d e s c r i b e d ,   a  s u b s t a n t i a l   i n c r e a s e   in  t h e  

r i g i d i t y   of  t he   beam  is   o b t a i n e d ,   a s  c o m p a r e d   w i t h   s o m e  

c o n v e n t i o n a l   b e a m s .   T h u s ,   t he   beam  i s   f o u n d   to  have  a  

c o n s i d e r a b l y   e n h a n c e d   l a t e r a l   s t a b i l i t y   and  t he   l o a d  

c a r r y i n g   c a p a c i t y   of  t h e   beam  t h r o u g h   t h e   webs  is   a l s o  

i n c r e a s e d .  

The  w a l i n g   beams  3  a r e   h e l d   in  p o s i t i o n   by  v e r t i c a l  

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

f o r m w o r k   e l e m e n t   and  t h e   two  s o l d i e r s   n e a r e s t   to  t h e  

j u n c t i o n   of  t he   f o r m w o r k   e l e m e n t s   a r e   i l l u s t r a t e d  

r e s p e c t i v e l y   a t   4  and  5.  Each   s o l d i e r   a b u t s   t h e  

a d j a c e n t   w a l i n g s   by  way  of  r e s p e c t i v e   a b u t m e n t   m e m b e r s  

6,  e a c h   of  w h i c h   i s  i n   t he   fo rm  of  a  r i g h t - a n g l e d  

t r i a n g l e   of  w h i c h   one  s i d e   is   s e c u r e d   to  t he   s o l d i e r  

and  a n o t h e r   s i d e   to  t h e   a d j a c e n t   w a l i n g ,   as  by  b o l t s  

f o r   e x a m p l e .   T ie   m e m b e r s   7  e x t e n d   b e t w e e n   the   a d j a c e n t  

s o l d i e r s   4  and  5  a n d  a r e   p r o v i d e d   w i t h   n u t s   8  w h i c h   c a n  

be  u sed   to  a p p l y   a  t e n s i o n   f o r c e   to  t he   t i e   rod  b y  

r e a c t i n g   a g a i n s t   p l a t e s   9  on  t h e  s o l d i e r s .  



I t   w i l l   be  s e e n   t h a t   a  c o m p o n e n t   of  t h e   t i e   rod  f o r c e  

a c t s   a t   r i g h t - a n g l e s   to  t h e   a d j a c e n t   f o r m w o r k   e l e m e n t  

to  r e s i s t   o u t w a r d   p r e s s u r e   i m p o s e d   upon  the   e l e m e n t   b y  

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

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

a l o n g   t h e   w a l i n g   beams   3  and  m u s t   be  f i r m l y   r e a c t e d   i n  

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

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

w i t h   r e s t r a i n t   d e v i c e s   or  c l a m p i n g   a b u t m e n t   10  in  t h e  

f o r m   of  r e l e a s a b l e  c l a m p s   w h i c h   may  be  e n g a g e d   a r o u n d  

o p p o s i t e l y   d i r e c t e d   f l a n g e s   3A  of  t h e   w a l i n g   beams  a n d  

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

a r e   in  a b u t m e n t   w i t h   t h e   a b u t m e n t   m e m b e r s   _6.  T h e  

c l a m p s   w i l l   be  d e s c r i b e d   in  g r e a t e r   d e t a i l   h e r e i n a f t e r .  

As  w i l l   be  s e e n   more   c l e a r l y   f r o m   F i g u r e   2,  e a c h  

a b u t m e n t   member  6  i s   p r o v i d e d   w i t h   a  p r o j e c t i o n   6A 

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

a b u t m e n t   10  and  t h i s   i s   t h e   o n l y   p a r t   of  t h e   member  6 

w h i c h   a c t u a l l y   a b u t s   t h e   c l a m p i n g   a b u t m e n t .   T h e  

p r o j e c t i o n   6A  i s   s p a c e d   o u t w a r d l y   of  t h e   f l a n g e s   3A  s o  

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

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

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

c l a m p i n g   a b u t m e n t   10 ,   c a u s i n g   t h e   l a t t e r   to  jam  i n  

p o s i t i o n   on  t h e  w a l i n g   beam  3.  The  g r e a t e r   the   f o r c e  

a p p l i e d   to  t h e   t i e s   7  f rom  t h e   p o u r e d   c o n c r e t e ,   t h e  

g r e a t e r   w i l l   be  t h e   j a m m i n g   f o r c e   r e s i s t i n g   movemen t   o f  

t h e   a b u t m e n t   1 0 _ a l o n g   t h e   w a l i n g   beam  3.  I t   has  b e e n  

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

r e s t r a i n t   f o r c e s   can   be  a p p l i e d   in  t h i s   manner   by  t h e  

t i e s   7  to  t h e   f o r m w o r k   e l e m e n t s   1  and  2,  such   t h a t   t h e  

t e n d e n c y   of  t h e   f o r m w o r k   e l e m e n t s   to  p a r t   a t   t h e  

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

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



F i g u r e   3  i l l u s t r a t e s   an  a l t e r n a t i v e   f o r m w o r k   s u p p o r t  

s y s t e m   i n c o r p o r a t i n g   t h e   f o r c e   r e s t r a i n t   s y s t e m   of  t h e  

i n v e n t i o n   and  d e s i g n e d   to  s u p p o r t   f o r m w o r k   e l e m e n t s   1 

and  2  by  way  of  a d d i t i o n a l   c o r n e r   p a n e l s   lA,  2A 

a r r a n g e d   to  form  an  i n t e r n a l   c o r n e r .   P a l i n g - b e a m s   3 

a r e   p r o v i d e d ,   as  b e f o r e ,   and  a  main   s u p p o r t   11  o f  

g e n e r a l l y   t r i a n g u l a r   c r o s s - s e c t i o n   i s   l o c a t e d   a t   t h e  

f o r m w o r k   c o r n e r   w i t h   t h e   e l e m e n t s   1A  and  2A  e n g a g i n g  

r e s p e c t i v e   s i d e s   11A  and  11B  of  t he   s u p p o r t   11  a n d  

s e c u r e d   f i r m l y   t h e r e t o ,   as  by  b o l t s   or  s c r e w s .   In  t h i s  

a r r a n g e m e n t ,   t h e   t i e s   7  a r e   r e p l a c e d   by  f o r c e  

t r a n s m i s s i o n   d e v i c e s   12 ,   in   t h i s   c a s e   i d e n t i c a l   w i t h  

t h e   s u p p o r t s   11  and  c o n n e c t e d   to  t he   l a t t e r ,   and  t h u s  

to  t h e   p a n e l s   lA  and  2A  by  b o l t s   13.  T h e s e   d e v i c e s   1 2  

a b u t   c l a m p i n g   d e v i c e s   10  a t   e i t h e r   s i d e   t h e r e o f   by  w a y  
of  f l a n g e s   14  w h i c h   a r e   a r r a n g e d   to  e n g a g e   t h e   c l a m p i n g  ,  

a b u t m e n t s   10  a t   l o c a t i o n s   s p a c e d   f rom  t he   f l a n g e s   3A  t o  

w h i c h   the   c l a m p i n g   a b u t m e n t s   a r e   a t t a c h e d ,   so  t h a t   a  

c o u p l e   is  p r o d u c e d   t e n d i n g   to  t i l t   and  jam  t he   c l a m p i n g  

a b u t m e n t s   on  t h e   w a l i n g   beams   as  a  r e s u l t   of  p r e s s u r e  

i m p o s e d   by  t he   p o u r e d   c o n c r e t e   at   the   o p p o s i t e   s i d e   o f  

t h e   f o r m w o r k  e l e m e n t s   1  a n d   2.  I t   w o u l d   be  p o s s i b l e   t o  

p r o v i d e   such   an  a r r a n g e m e n t   f o r   e a c h   p a i r   of  w a l i n g  

b e a m s   3,  a l t h o u g h   i t   may  be  f o u n d   s u f f i c i e n t   i n  

p r a c t i c e   to  o m i t   t h i s   f o r   some  beams  and  use  i t ,   f o r  

e x a m p l e ,   fo r   a l t e r n a t i v e   p a i r s   of  b e a m s .   The  o t h e r  

beams  may  be  s i m p l y   c o n n e c t e d   to  the   member  14  by  m e a n s  

of  s t a n d a r d   c l i p s   15  b o l t e d   to  t h e  w a l i n g   beams  a n d  

e m b r a c i n g   the   f r e e   e d g e s   of  the   member  1 4 .  

I t   w i l l   be  u n d e r s t o o d   t h a t   fo r   any  g i v e n   c o r n e r   d e f i n e d  

by  t he   f o r m w o r k   e l e m e n t s   1  a n d   2,  t h e s e   e l e m e n t s   w i l l  

be  a r r a n g e d   in  p a i r s   of   i n n e r   and  o u t e r   e l e m e n t s   i n  

o r d e r   to  d e f i n e   a  c h a n n e l   t h e r e b e t w e e n   i n t o   w h i c h  

c o n c r e t e   w i l l   be  p o u r e d .   I t   w i l l   c o n s e q u e n t l y   b e  



n o r m a l l y   n e c e s s a r y   to   e m p l o y   the   a r r a n g e m e n t   of  F i g u r e  

1  on  t h e   o u t e r   s u r f a c e s   of  the   o u t e r   p a i r  o f   e l e m e n t s   1 

and  2  and  t he   a r r a n g e m e n t   of  F i g u r e   3  on  the   i n n e r  

s u r f a c e s   of   t h e   i n n e r   p a i r   of  e l e m e n t s .  

The  a r r a n g e m e n t   i l l u s t r a t e d   in  F i g u r e   4  i s   u s e d   t o  

d e f i n e   t h e   f r e e   end   of  a  w a l l   or  b l o c k   16  f o r   w h i c h   i t  

i s   n e c e s s a r y   to   d e f i n e   two  e x t e r n a l   c o r n e r s ,   t h i s  

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

1  and  2,  as   b e f o r e ,   w i t h   t h e   a d d i t i o n   of   an  end  e l e m e n t  

100  a t   r i g h t - a n g l e s   to  and  a b u t t i n g   b o t h   of  t h e  

e l e m e n t s   1  a n d   2.  In  t h i s   a r r a n g e m e n t ,   h o r i z o n t a l  

w a l i n g   b e a m s   3  a r e   a r r a n g e d   a g a i n s t   t h e   f o r m w o r k  

e l e m e n t s   1  a n d   2  and   t h e m s e l v e s   s u p p o r t e d   a t   i n t e r v a l s  

by  v e r t i c a l   s o l d i e r s   ( n o t   s h o w n ) .   The  end  f o r m w o r k  

e l e m e n t   100  i s   s u p p o r t e d   by  v e r t i c a l   s u p p o r t s ,   two  o f  

w h i c h   a r e   i l l u s t r a t e d   a t   17  as  t i m b e r   beams   and  one  o f  

w h i c h   i s   i l l u s t r a t e d   a t   18  as  a  p r o f i l e d   m e t a l   b e a m  

s i m i l a r   to   t h e   w a l i n g   beams  3.  I t   w o u l d ,   of   c o u r s e ,   b e  

p o s s i b l e   to   e m p l o y   beams   of  a l l   one  t y p e   or  a  

c o m b i n a t i o n   of   s u c h   b e a m s ,   as  d e s i r e d .   In  t h i s  

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

c o n c r e t e   16  i s   r e s i s t e d   by  t i e s   7  w h i c h   p a s s   t h r o u g h  

h o r i z o n t a l   c h a n n e l - s h a p e d   beams  19  l a i d   a c r o s s   t h e  

beams   17  and  18  and   s e c u r e d   to  c l a m p i n g   a b u t m e n t s   1 0 ,  

of  w h i c h   o n l y   one   i s   i l l u s t r a t e d .   T e n s i o n   may  b e  

a p p l i e d   to   t h e   t i e s   7,  as  b e f o r e ,   by  means   of  n u t s   8 

w h i c h   in  t h i s   c a s e   a b u t   t he   o u t e r   s u r f a c e   of  t h e  

h o r i z o n t a l   b e a m s   19  and  f u r t h e r   n u t s   or  s i m i l a r  

a b u t m e n t s   a r e   a t t a c h e d   to  t he   t i e s   7  a t   t h e   s i d e s   o f  

t he   c l a m p i n g   a b u t m e n t s   10  r e m o t e   f rom  t h e   n u t s   8  s o  

t h a t   t i g h t e n i n g   of  t h e   n u t s   8  w i l l   a p p l y   a  f o r c e  

t h r o u g h   t h e   t i e s   7  to  t he   c l a m p i n g   a b u t m e n t s   10  c a u s i n g  

t i l t i n g   and  j a m m i n g   of  the   l a t t e r   as  t he   f o r c e  

i n c r e a s e s ,   as  d e s c r i b e d   a b o v e .  



F i g u r e   5  i l l u s t r a t e s   a  p r e f e r r e d   form  of  t he   c l a m p i n g  

a b u t m e n t   10  w h i c h   i s   g e n e r a l l y   C - s h a p e d   h a v i n g   a  c u r v e d  

main   body   p o r t i o n   20  t e r m i n a t i n g   in  o p p o s e d   p a r a l l e l  

a rms  21  and  22.  Each   arm  is   p r o v i d e d   w i t h   a  t h r e a d e d  

a p e r t u r e   23  to  r e c e i v e   a  c l a m p i n g   b o l t   ( n o t   shown)   a n d  

f u r t h e r   a p e r t u r e s   27  a r e   p r o v i d e d   t h r o u g h   the   b o d y  

p o r t i o n   20.  The  b o d y   p o r t i o n   20  is  p r o v i d e d   w i t h   a  

t h r o u g h   h o l e   24  e x t e n d i n g   a t   r i g h t   a n g l e s   to  t h e   h o l e s  

23  and  b e i n g   of  a  d i a m e t e r   such   as  to  r e a d i l y   r e c e i v e  

t h e r e t h r o u g h   a  s t a n d a r d   t i e  e l e m e n t   such   as  t h e   t i e   7 .  

The  i n n e r   s u r f a c e   of  t h e   body   20  and  t he   o p p o s e d  

s u r f a c e s   21a .   22a  of  t h e   arms  21  and  22  may  be  m a c h i n e d  

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

e d g e s   25  and  26  w h i c h   a s s i s t   in  p r o v i d i n g   t h e   j a m m i n g  

a c t i o n   d e s c r i b e d   a b o v e ,   when  u s e d   in  t he   c o n t e x t   of  t h e  

p r e s e n t   i n v e n t i o n .   A d d i t i o n a l l y ,   s a i d   s u r f a c e s   2 1 a ,  

22a  of  t he   arms  may  be  s e r r a t e d ,   as  shown  in  t h e  

d r a w i n g ,   or  r o u g h e n e d   by  the   p r o v i s i o n   t h e r e o n   o f  

p o i n t e d   f o r m a t i o n s ,  f o r   e x a m p l e .  

The  f o r m w o r k   s y s t e m   i l l u s t r a t e d   in  F i g u r e   6  i s   u s e d   t o  

d e f i n e   an  end  or  s i d e   of  a  w a l l   or  s o f f i t   50  a n d  

i n c l u d e s   a  b a s e   f o r m w o r k  p a n e l . 5 1   t o g e t h e r   w i t h   an  e n d  

s h u t t e r   52  a r r a n g e d   a t   r i g h t   a n g l e s   to  t h e   b a s e ,   t h e  

s y s t e m   i n c l u d i n g   a  s u p p o r t i n g   beam  53  w h i c h   m a y  
c o n v e n i e n t l y   be  an  a l u m n i n i u m   beam  of  t h e   t y p e  
i l l u s t r a t e d   in  F i g u r e   8.  The  end  s h u t t e r   i s   s u p p o r t e d  

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

h o r i z o n t a l   s t r u t s   54  and  55,   b r a c e d   by  a  r a k i n g   s t r u t  

56,   a l l   t he   s t r u t s   b e i n g   c o n v e n i e n t l y   of  t i m b e r .   I n  

o r d e r   to  r e a c t   t h e   b u r s t i n g   f o r c e   of  t he   p o u r e d  

c o n c r e t e   a c t i n g   on  t h e   p a n e l   52,  the   s u p p o r t i n g   f r a m e  

a b u t s   a g a i n s t   a  r e s t r a i n t   d e v i c e   in  the   f o rm  of  a  c l a m p  

10,   c o n v e n i e n t l y   of  t h e   k i n d   shown  in  F i g u r e   5 ,  

e m b r a c i n g   the   u p p e r   f l a n g e   of  the   beam  53  and  l o c k e d   i n  



p o s i t i o n   on  t h e   beam  by  means   s u c h   as  b o l t s ,   one  o f  

w h i c h   i s   shown  a t   57,  p a s s i n g   t h r o u g h   t h e   h o l e s   2 3  

p r o v i d e d   in  t h e   a rms   21,  22  of  t he   c l a m p .   A b u t m e n t  

b e t w e e n   t h e   f r a m e   and  c l a m p   is   l o c a l i s e d   a t   a  p o s i t i o n  

s p a c e d   f r o m   t h e   beam,   w h i c h   may  c o n v e n i e n t l y   b e  

a d j a c e n t   to   t h e   h o l e   24  of  t h e   c l a m p ,   so  t h a t   t h e  

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

f r a m e   to  t h e   c l a m p   c a u s e s   t i l i t n g   of  the   l a t t e r   and  a  

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

to  m o v e m e n t   a l o n g   t h e   b e a m .  

In  F i g u r e   7,  t h e   r e s t r a i n t   d e v i c e   of  t he   i n v e n t i o n   i s  

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

beam  3,  c o n v e n i e n t l y   of  t h e   k i n d   shown  in  F i g u r e   8  o f  

t he   k i n d   shown   in  F i g u r e   5,  c l a m p e d   a r o u n d   t h e   f l a n g e s  

31  and  36  t h e r e o f .   Two  p a i r s   of  c l a m p s   a r e   i l l u s t r a t e d  

in  t h e   p r e s e n t   e m b o d i m e n t ,   a l t h o u g h   t he   number   o f  

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

d e s i r e d ,   d e p e n d i n g   upon  t h e   l o a d   to  be  s u p p o r t e d   by  t h e  

l i f t i n g   d e v i c e .   A  g e n e r a l l y   i n v e r t e d   U - s h a p e d   s u p p o r t  

d e v i c e   50  i s   e n g a g e d   t h r o u g h   t he   h o l e s   24  of  t h e   c l a m p s  

and  s e c u r e d   by  n u t s   51  s e c u r e d   o n t o   t h r e a d e d   f r e e   e n d  

p o r t i o n s   52  of   t h e   s u p p o r t   d e v i c e .   A  s u s p e n s i o n   d e v i c e  

53  i s   e n g a g e d   w i t h   t h e   s u p p o r t  d e v i c e   50  and  can   b e  

l i f t e d   by  a  c r a n e   or  s i m i l a r   m e a n s .  

As  i l l u s t r a t e d   t h e   l i f t i n g   d e v i c e   i s   a r r a n g e d   to  l i f t   a  

f o r m w o r k   s h u t t e r   54  of  w h i c h   a  b a t t e n   55  i s   i l l u s t r a t e d  

s e c u r e d   to  a  t i m b e r   i n s e r t   32  w i t h i n  t h e   c h a n n e l  

f o r m a t i o n   30  of  t h e   beam  3  ( F i g u r e   8 ) .   When  t h e  

a s s e m b l y   i s   l i f t e d   by  t h e   s u s p e n s i o n   d e v i c e   53,  f o r c e  

w i l l   be  a p p l i e d   t h r o u g h   t h e   d e v i c e   5  to  t h e   c l a m p s   10  

a t   l o c a t i o n s   s p a c e d   f rom  t h e   beam  3,  the   e f f e c t   o f  

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

c a u s i n g   them  to  jam  on  t h e  b e a m   and  t h e r e b y   p r o v i d e  



i n c r e a s e d   r e s i s t a n c e   to  s l i p p i n g   of  t h e   c l a m p s   a l o n g  
t h e   beam,   s u c h   r e s i s t a n c e   i n c r e a s i n g   in  a c c o r d a n c e   w i t h  

t h e   l o a d   to  be  l i f t e d .   I n s t e a d   of  b e i n g   s e c u r e d   to  t h e  

t i m b e r   i n s e r t   as  d e s c r i b e d ,   t h e   s h u t t e r   may  be  s e c u r e d  

to  t he   beam  by  s t a n d a r d   c l a m p s .  



1.  A  f o r c e   r e s t r a i n t   s y s t e m   c h a r a c t e r i s e d   by  a  

t r a n s v e r s e l y   f l a n g e d   beam  ( 3 ) ,   a  r e s t r a i n t   d e v i c e   ( 1 0 )  

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

e m b r a c e   a  f l a n g e   (3A)  of  t h e   beam  t r a n s v e r s e l y   t h e r e o f ,  

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

t h e   beam,   and  means   (6A)  e n g a g a b l e   w i t h   t h e   d e v i c e   a t   a  

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

a p p l i c a t i o n   of  f o r c e   v i a   s a i d   means   to  t h e   d e v i c e   a t  

s u c h   l o c a t i o n ,   in  u s e ,   i n c r e a s e s   t h e   r e a c t i v e   e f f e c t  

t h e r e o f   to  m o v e m e n t   l o n g i t u d i n a l l y   of  t he   b e a m .  

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

t h a t   t h e   r e s t r a i n t   d e v i c e _ ( 1 0 )   is   a  c l a m p   a d a p t e d   to   b e  

c l a m p e d   on  the   f l a n g e   (3A).  e m b r a c e d   t h e r e b y ,   s a i d  

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

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

c a u s e s   t i l t i n g   and  c o n s e q u e n t   j amming   of  t h e   c l a m p  

t h e r e b y   to  i n c r e a s e   s a i d   r e a c t i v e   e f f e c t   to  i t s  

m o v e m e n t   l o n g i t u d i n a l l y   of  t h e   b e a m .  

3.  A  s y s t e m   a c c o r d i n g   to  C l a i m   1  or  C l a i m   2 

c h a r a c t e r i s e d   in  t h a t   t h e   beam  (3)  i s   of  s u b s t a n t i a l l y  

' I '   or  'T '   c r o s s - s e c t i o n .  

4.  A  s y s t e m   a c c o r d i n g   to  any  one  of  C l a i m s   1  to  3 

c h a r a c t e r i s e d   in  t h a t   a  p l u r a l i t y   of  s a i d   beams  (3)  a r e  

a r r a n g e d   to  s u p p o r t   a  p l u r a l i t y   of  u p r i g h t s   (4,  5 )  

w h i c h   s u p p o r t   a b u t t i n g   f o r m w o r k   e l e m e n t s   (1,   2)  i n  

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

s u p p o r t   s y s t e m   to  d e f i n e   an  e x t e r n a l   s u r f a c e   of  a  

c o r n e r   s t r u c t u r e   to  be  c a s t ,   s a i d   s y s t e m   i n c l u d i n g  

f o r c e   t r a n s m i s s i o n   m e a n s   (7)  i n t e r c o n n e c t i n g   a  p a i r   o f  

s a i d   u p r i g h t s   (4,   5)  a s s o c i a t e d   r e s p e c t i v e l y   w i t h   s a i d  

f o r m w o r k   e l e m e n t s   (1 ,   2 ) ,   t he   r e s t r a i n t   d e v i c e s   ( 1 0 )  



b e i n g   a r r a n g e d   to  p r o v i d e   a  r e a c t i o n   a g a i n s t   f o r c e s  

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

t r a n s m i s s i o n   means   in  s u c h   a  m a n n e r   t h a t   t h e  

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

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

b e a m s .  

5.  A  s y s t e m   a c c o r d i n g   to  C l a i m   4  c h a r a c t e r i s e d   i n  

t h a t   t h e   f o r c e   t r a n s m i s s i o n   means   (7)  a r e   t i e s  

e x t e n d i n g   b e t w e e n   s a i d   u p r i g h t s - ( 4 ,   5 ) .  

6.  A  s y s t e m   a c c o r d i n g   to  C l a i m   4  or  C l a i m   5 

c h a r a c t e r i s e d   in  t h a t   s a i d   means   e n g a g a b l e   w i t h   t h e  

d e v i c e   (10)  a r e   r e s p e c t i v e   i n t e r m e d i a t e   m e m b e r s   ( 6 )  

e a c h   i n t e r p o s e d   b e t w e e n   and  e n g a g i n g   a  r e s t r a i n t   d e v i c e  

(10)  and  t h e   a d j a c e n t   u p r i g h t   (4,  5 ) ,   t h e   r e s t r a i n t  

d e v i c e s   (10)  b e i n g   e n g a g e d   by  the   i n t e r m e d i a t e   m e m b e r s  

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

r e s p e c t i v e   f l a n g e s   (3A)  m o u n t i n g   s a i d   d e v i c e s .  

7.  A  s y s t e m   a c c o r d i n g   to  any  one  of   C l a i m s   1  to  3 

c h a r a c t e r i s e d   in  t h a t   a  p l u r a l i t y   of  beams   (3)  a r e  

a r r a n g e d   to  s u p p o r t   a b u t t i n g   f o r m w o r k   e l e m e n t s   (1 ,   2)  

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

s u p p o r t   s y s t e m   to  d e f i n e   .an  i n t e r n a l   s u r f a c e   of  a  

c o r n e r   s t r u c t u r e   to  be  c a s t ,   s a i d   s y s t e m   i n c l u d i n g  

f o r c e   t r a n s m i s s i o n   m e a n s   (12)  a r r a n g e d   a t   t h e   j u n c t i o n  

of  t he   f o r m w o r k   e l e m e n t s   and  a b u t t i n g   a  p a i r   o f  

r e s t r a i n t   d e v i c e s   (10)  m o u n t e d   r e s p e c t i v e l y   on  b e a m s  

(3)  a t   e i t h e r   s i d e   of  t h e   f o r c e   t r a n s m i s s i o n   m e a n s ,   t h e  

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

a g a i n s t   f o r c e s   t r a n s m i t t e d   by  the   f o r c e   t r a n s m i s s i o n  

m e a n s   f rom  s a i d   e l e m e n t s   (1,   2)  in  s u c h   a  m a n n e r   t h a t  

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

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



8.  A  s y s t e m   a c c o r d i n g   to  C l a i m   7  c h a r a c t e r i s e d   i n  

t h a t  t h e   f o r c e   t r a m s m i s s i o n   member  (12)  e n g a g e s   t h e  

r e s t r a i n t   d e v i c e s   (10)   a t   r e s p e c t i v e   l o c a t i o n s   s p a c e d  

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

t h e   beams   ( 3 ) .  

9.  A  s y s t e m   a c c o r d i n g   to  any  one  C l a i m s   1  to  3 

c h a r a c t e r i s e d   in  t h a t   a  p l u r a l i t y   of  beams   (3)  a r e  

a r r a n g e d   to  s u p p o r t   a b u t t i n g   f o r m w o r k   e l e m e n t s   (1,   2 )  

in   m u t u a l l y   a n g l e d   r e l a t i o n s h i p - d i s p o s e d   in  a  f o r m w o r k  

s u p p o r t   s y s t e m ,   f o r c e   t r a n s m i s s i o n   m e m b e r s   (7)  b e i n g  

a r r a n g e d   l o n g i t u d i n a l l y   of  t he   beams  (3)  to  r e s i s t  

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

r e s t r a i n t   d e v i c e s   (10)  a t   l o c a t i o n s   s p a c e d   f rom  t h e  

r e s p e c t i v e   f l a n g e s   (3A)  m o u n t i n g   the   d e v i c e s   ( 1 0 ) .  

10.   A  s y s t e m   a c c o r d i n g   to  any  one  of   C l a i m s   1  to   3 

c h a r a c t e r i s e d   in  t h a t   a  f i r s t   f o r m w o r k   e l e m e n t   (51)  i s  

s u p p o r t e d   on  a  beam  and  a  s e c o n d   f o r m w o r k   e l e m e n t   ( 5 2 )  

i s   s u p p o r t e d   a t   r i g h t   a n g l e s   to  t he   f i r s t   by  a  f r a m e  

( 5 4 ,   55,   56)  a l s o   s u p p o r t e d   on  t h e   beam  a n d  

c o n s t i t u t i n g   s a i d  e n g a g a b l e   m e a n s .  

l l .   A  s y s t e m   a c c o r d i n g   to   any  one  of  C l a i m s  1   to  3 

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

p a r t   (50)  of  a  l i f t i n g   d e v i c e   and  i s   a r r a n g e d   t o  

t r a n s m i t   l i f t i n g   f o r c e s   v i a   s a i d   r e s t r a i n t   d e v i c e   ( 1 0 )  

to   s a i d   beam  ( 3 ) ,   e n a b l i n g   t h e   l a t t e r   to  l i f t   a r t i c l e s  

(54)  a t t a c h e d   t h e r e t o .  

12 .   A  s y s t e m   a c c o r d i n g   to  any  one  of  t h e   p r e c e d i n g  

c l a i m s   c h a r a c t e r i s e d   in  t h a t   e a c h   r e s t r a i n t   d e v i c e   ( 1 0 )  
i s   a  g e n e r a l l y   'C '   s h a p e d   c l a m p ,   of  w h i c h   t h e   a rms  ( 2 1 ,  

22)  e m b r a c e   a  beam  f l a n g e   ( 3 A ) .  
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