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Improvements  in  and  relating  to  weight  testing  methods  and  apparatus. 

A  method  of  testing  the  strength  of  a  structure  such 
as  a  crane  comprising  the  steps  of: 

providing  a  bag  (10)  comprising  a  flexible  envelope 
(11)  of  predetermined  size  made  from  a  liquid  impervious 
material  and  having  a  closable  liquid  outlet  (13)  adjacent 
one  end  of  the  envelope  and  a  liquid  inlet  (12)  adjacent 
the  opposite  end  of  the  envelope,  suspending  the  bag  from 
the  structure  to  be  tested,  and  filling  the  bag  with  liquid 
through  the  liquid  inlet  to  a  predetermined  level  thereby 
applying  a  predetermined  weight  to  the  structure. 



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  w e i g h t  

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

me thods   and  a p p a r a t u s   f o r   t e s t i n g   the   l i f t i n g  

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

l i f t i n g   d e v i c e s .  

H i t h e r t o ,   w e i g h t   t e s t i n g   e q u i p m e n t   h a s  

c o m p r i s e d   heavy   and  b u l k y   w e i g h t s   of  m e t a l   o r  

c o n c r e t e   h a v i n g   means  fo r   a t t a c h m e n t   to  a  c a r r y i n g  

s t r u c t u r e   wh ich   i n c o r p o r a t e s   a  d y n a m o m e t e r   or  o t h e r  

load   m e a s u r i n g   m e t e r   wh ich   i n d i c a t e s   the   t o t a l   l o a d  

b o r n e   by  the   h o i s t   or  c r a n e   and  the   i n e r t i a l   s t r e s s  

due  to  a c c e l e r a t i o n   of  t he   r a t e   of  l i f t i n g .   S u c h  

t e s t i n g   e q u i p m e n t   has  f r e q u e n t l y   to  be  t r a n s p o r t e d  

to  a  s i t e   or  work  c e n t r e   fo r   use .   This   can  i n v o l v e  

the  t r a n s p o r t a t i o n   of  w e i g h t s   which   may  be  of  t h e  

o r d e r   of  40  t o n n e s   or  more  and  the   s t o r a g e   of  t h e s e  

w e i g h t s   when  t h e y   a re   not   in  use .   Both  the  t r a n s p o r t a t i o n  

and  s t o r a g e   of  w e i g h t s   of  t h i s   o r d e r   c r e a t e s   many  

p r o b l e m s   and  c o s t s .  



I t   is  an  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   t o  

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

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

i n h e r e n t   in  t r a n s p o r t i n g   and  s t o r i n g   b u l k y   and  h e a v y  

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

a p p a r a t u s   which   is   e a s i l y   t r a n s p o r t a b l e   by  a i r ,   f o r  

i n s t a n c e   by  h e l i c o p t e r   to  an  o i l   r i g   w h i c h   is  m o o r e d  

at   s e a .  

In  a c c o r d a n c e   w i t h   one  a s p e c t   of  t he   p r e s e n t  

i n v e n t i o n   we  t h e r e f o r e   p r o v i d e   a  w e i g h t   t e s t i n g   b a g  

c o m p r i s i n g   a  f l e x i b l e   e n v e l o p e   of  l i q u i d   i m p e r v i o u s  

m a t e r i a l ,   a  c l o s a b l e   l i q u i d   o u t l e t   a d j a c e n t   one  e n d  

of  t he   e n v e l o p e   and  a  l i q u i d   i n l e t   a d j a c e n t   t h e  

o t h e r   end  of  t he   e n v e l o p e   and  means  fo r   s u s p e n d i n g  

the   bag  from  a  s u p p o r t .  

In  a c c o r d a n c e   w i t h   a n o t h e r   a s p e c t   of  t h e  

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

s t r e n g t h   of  a  s t r u c t u r e   such  as  a  c r a n e   c o m p r i s i n g  

the   s t e p s   o f :  

p r o v i d i n g   a  bag  c o m p r i s i n g   a  f l e x i b l e  

e n v e l o p e   of  p r e d e t e r m i n e d   s i z e   made  from  a  l i q u i d  

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

o u t l e t   a d j a c e n t   one  end  of  the   e n v e l o p e   and  a  

l i q u i d   i n l e t   a d j a c e n t   t he   o p p o s i t e   end  of  t h e  

e n v e l o p e ;  



s u s p e n d i n g   the   bag  from  the   s t r u c t u r e  

to  be  t e s t e d ,   a n d  

f i l l i n g   the   bag  w i t h   l i q u i d   t h r o u g h   t h e  

l i q u i d   i n l e t   to  a  p r e d e t e r m i n e d   l e v e l   t h e r e b y  

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

The  bag  may  i n c l u d e   a  p l u r a l i t y   of  f l e x i b l e  

s t r e n g t h e n i n g   e l e m e n t s   on  the   o u t s i d e   of  the   f l e x i b l e  

e n v e l o p e   e x t e n d i n g   from  the   b o t t o m   of  the   e n v e l o p e  

and  each   h a v i n g   means  fo r   a t t a c h m e n t   to  a  s u p p o r t .  

The  bag  may  f u r t h e r   i n c l u d e   a  f l e x i b l e   o u t l e t  

t u b e ,   the   o u t l e t   t ube   e x t e n d i n g   from  the   b o t t o m   o f  

the  f l e x i b l e   e n v e l o p e   and  b e i n g   of  a  l e n g t h   such  t h a t  

i t s   o u t e r   end  can  be  p o s i t i o n e d   above  the   u p p e r  

end  of  t he   f l e x i b l e   e n v e l o p e .  

The  bag  may  be  open  t o p p e d   and  can  t h e n   b e  

f i l l e d   e a s i l y   t h r o u g h   the   open  top   and  e m p t i e d  

t h r o u g h   the   f l e x i b l e   o u t l e t   t u b e .   The  f l e x i b l e  

o u t l e t   t u b e   can  be  a t t a c h e d   to  the   s i d e   of  t h e  

f l e x i b l e   e n v e l o p e   w i t h   the   top  of  t he   t ube   l o c a t e d  

a d j a c e n t   the   top  of  the   e n v e l o p e   d u r i n g   t h e  

f i l l i n g   o p e r a t i o n   and  when  the   bag  is  in  u s e .  

The  bag  can  be  a d a p t e d   to  s u p p o r t   a  s e c o n d  

bag  s u s p e n d e d   be low  the   f i r s t   by  p r o v i d i n g   a  l o a d  

c a r r y i n g   c a b l e   which   e x t e n d s   t h r o u g h   the   f l e x i b l e  

e n v e l o p e   from  top  to  b o t t o m ,   the   l o w e r   end  of  t h e  



c a b l e   which   is   l o c a t e d   o u t s i d e   and  be low  the   f l e x i b l e  

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

t h e r e f r o m   and  the   u p p e r   end  of  t he   c a b l e   h a v i n g   m e a n s  

fo r   a t t a c h m e n t   to  a  s u p p o r t .   P r e f e r a b l y   the   c a b l e  

e x t e n d s   t h r o u g h   a  s l e e v e   which   is   j o i n t e d   in  a  f l u i d  

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

e n v e l o p e   and  which   e x t e n d s   u p w a r d l y   to  a  p o i n t  

a d j a c e n t   t he   u p p e r   end  of  the   f l e x i b l e   e n v e l o p e .  

In  u s e ,   t he   bag  can  be  t r a n s p o r t e d   to  t h e  

s i t e   in  an  empty  f l a t ,   f o l d e d   or  r o l l e d   up  c o n d i t i o n ,  

s u s p e n d e d   from  the   winch   or  c r a n e   to  be  t e s t e d   a n d  

t h e n   f i l l e d   w i t h   w a t e r   to  a  p r e d e t e r m i n e d   l e v e l  

n e c e s s a r y   fo r   the   a p p l i c a t i o n   of  the   s p e c i f i e d  

t e s t i n g   l o a d .   When  the   t e s t   has  been   c o m p l e t e d ,  

the   bag  can  be  e m p t i e d   by  l o w e r i n g   the   f l e x i b l e   o u t l e t  

t u b e ,   t he   empty  bag  r emoved   from  the   w i n c h ,   p a c k e d  

and  t r a n s p o r t e d   to  t he   n e x t   s i t e   of  u s e .  

In  many  c i r c u m s t a n c e s ,   where   v e r y   h e a v y  

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

of  t he   f l e x i b l e   f l u i d   i m p e r v i o u s   bags   of  t he   p r e s e n t  

i n v e n t i o n   may  be  s u s p e n d e d   f rom  a  s u p p o r t   f r a m e  

c o m p r i s i n g   a  node  and  a  p l u r a l i t y   of  arms  e x t e n d i n g  

o u t w a r d l y   from  the   n o d e ,   the   arms  b e i n g   e q u i a n g u l a r l y  

s p a c e d   a r o u n d   t he   node  and  each  arm  h a v i n g   m e a n s  

a d j a c e n t   i t s   o u t e r   end  f o r   a t t a c h i n g   a  bag  t h e r e t o .  



The  o u t e r   ends   of  the   a d j a c e n t   arms  of  t he   s u p p o r t   f r a m e  

may  be  j o i n e d   by  l i n k s   a d a p t e d   to  s p r e a d   a  t r a n s v e r s e  

load   a p p l i e d   to  a n y  o n e   arm  e q u a l l y   t h r o u g h o u t   t h e  

s t r u c t u r e   and  the   s u p p o r t   f rame  may  be  s u s p e n d e d   f r o m  

a  s i n g l e   l oad   c a r r y i n g   boss   by  a  p l u r a l i t y   of  c a b l e s  

each  of  which   e x t e n d s   from  the   boss   and  t h r o u g h   a  

s l e e v e   at   or  a d j a c e n t   an  o u t e r   end  of  an  a r m .  

In  o r d e r   to  f i l l   the   p l u r a l i t y   of  bags   s u s p e n d e d  

from  the   s u p p o r t   f r a m e ,   an  i n l e t   m a n i f o l d   may  b e  

p r o v i d e d   on  the   s u p p o r t   f rame  for   f i l l i n g   the   b a g s .  

A  p r e f e r r e d   form  of  the   p r e s e n t   i n v e n t i o n  

w i l l   now  be  d e s c r i b e d   w i t h   r e f e r e n c e   to  the   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  is  an  e l e v a t i o n   of  a  w e i g h t   t e s t i n g  

bag  in  a c c o r d a n c e   w i t h   t he   p r e s e n t   i n v e n t i o n ;  

F i g u r e   2  is  a  p l a n   v iew  of  t he   bag  shown  i n  

F i g u r e   1 ;  

F i g u r e   3  is   a  v e r t i c a l   s e c t i o n   t h r o u g h   the   b a g  

of  F i g u r e s   1  and  2 ;  

F i g u r e   4  is  a  p e r s p e c t i v e   view  showing   t w o  

of  the   bags   of  F i g u r e s   1  to  3  in  use  s u s p e n d e d  

from  a  s u p p o r t ;  

F i g u r e   5  is  a  p e r s p e c t i v e   view  showing   a  

p l u r a l i t y   of  the   bags   of  F i g u r e s   1  to  3  s u s p e n d e d  

from  a  s u p p o r t   f r a m e ;  



F i g u r e   6  is   a  d i a g r a m m a t i c   p l a n   v iew  of  t h e  

s u p p o r t   f rame  of  F i g u r e   5;  a n d  

F i g u r e   7  is   a  d i a g r a m m a t i c   e l e v a t i o n   s h o w i n g  

t he   s u p p o r t   f rame  of  F i g u r e   5  c a r r y i n g   two  t i e r s   o f  

b a g s .  

In  F i g u r e s   1  to  3  a  w e i g h t   t e s t i n g   bag  o f  

the   p r e s e n t   i n v e n t i o n   is   i n d i c a t e d   g e n e r a l l y   a t   1 0 .  

The  w e i g h t   t e s t i n g   bag  10  c o m p r i s e s   a  f l e x i b l e  

e n v e l o p e   11  which   is  g e n e r a l l y   p e a r   s h a p e d   a n d  

wh ich   is  made  from  a  f l u i d   i m p e r v i o u s   m a t e r i a l   s u c h  

as  r e i n f o r c e d   p o l y v i n y l   c h l o r i d e   or  n e o p r e n e .  

The  e n v e l o p e   11  is  open  t o p p e d   a t   12  and  has  an  o u t l e t  

13  at   t he   b o t t o m   l e a d i n g   to  a  f l e x i b l e   o u t l e t   t u b e  

14.  The  f l e x i b l e   o u t l e t   t u b e   14  is  of  a  l e n g t h   s u c h  

t h a t   i t   can  be  r a i s e d   and  a t t a c h e d   to  the   s i d e   of  t h e  

e n v e l o p e   by  a  s t r a p  1 5   so  t h a t   i t s   u p p e r   end  16  i s  

l o c a t e d   above  the   u p p e r   end  of  the   e n v e l o p e   1 1 .  

The  e n v e l o p e   1 1  i s   s u p p o r t e d   by  a  p l u r a l i t y  

of  s t r e n g t h e n i n g   s t r a p s   17  made  of  w e b b i n g   or  a n y  

o t h e r   s i m i l a r   m a t e r i a l .   The  s t r a p s   17  e x t e n d   f r o m  

the   b o t t o m   of  t he   e n v e l o p e   u p w a r d l y   t h r o u g h   s l e e v e s  

18  which   are   a t t a c h e d   to  t he   o u t e r   s u r f a c e   of  t h e  

e n v e l o p e .   Each  s t r a p   t e r m i n a t e s   in  an  eye  19 

which   is  a t t a c h e d   to  a  s h a c k l e   20  wh ich   is  i t s e l f  

moun ted   on  a  s u p p o r t   boss   21  h a v i n g   an  u p w a r d l y  



e x t e n d i n g   hook  22  which   e n a b l e s   the   bag  to  be  e a s i l y  

s u s p e n d e d   from  a  p i e c e   of  a p p a r a t u s   to  be  w e i g h t  

t e s t e d .   The  hook  22  may  a l t e r n a t i v e l y   be  r e p l a c e d   b y  

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

A  load   c a r r y i n g   c a b l e   23  e x t e n d s   t h r o u g h   t h e  

e n v e l o p e   11  from  top  to  b o t t o m .   The  u p p e r   end  of  t h e  

c a b l e   23  t e r m i n a t e s   in  a  hook  24  which   can  be  e a s i l y  

a t t a c h e d   to  a  hook  or  eye  25  which   is  i n t e g r a l  

w i t h   t he   boss   21  and  the   lower   end  of  t he   c a b l e   23 

t e r m i n a t e s   in  an  eye  26  which   e n a b l e s   a  s e c o n d   b a g  

to  be  s u s p e n d e d   be low  the   f i r s t   bag .   The  c a b l e   23 

e x t e n d s   t h r o u g h   a  s l e e v e   27,  the   b o t t o m   end  of  w h i c h  

is  j o i n e d   in  a  f l u i d   s e a l e d   r e l a t i o n s h i p   to  t h e  

b o t t o m   of  t he   e n v e l o p e   11  so  as  to  form  an  o u t l e t  

28  a t   t he   b o t t o m   of  the  e n v e l o p e   f o r   the   c a b l e   2 3 .  

The  u p p e r   end  of  t he   s l e e v e   27  e x t e n d s   a p p r o x i m a t e l y  

to  the   u p p e r   end  of  the   e n v e l o p e   11  so  t h a t   the   c a b l e  

is   s e a l e d   from  the  c o n t e n t s   of  the   bag  at   a l l   t i m e s .  

In  u s e ,   the   bag  in  i t s   u n f i l l e d   c o n d i t i o n  

can  be  a t t a c h e d   to  a  winch   or  o t h e r   p i e c e   of  a p p a r a t u s  

to  be  w e i g h t   t e s t e d   by  means  of  the   hook  22.  T h e  

o u t l e t   t u b e   14  is  t h e n   a t t a c h e d   in  i t s   u p r i g h t  

p o s i t i o n   by  means  of  the   s t r a p   15  and  the   bag  can  b e  

f i l l e d   w i t h   w a t e r   or  any  o t h e r   l i q u i d   t h r o u g h   t h e  

open  top  of  the   e n v e l o p e   11.  The  c a p a c i t y   of  the   b a g  



10  w i l l   be  known  and  i t   can  be  f i l l e d   to  an  e x t e n t  

s u f f i c i e n t   to  p r o v i d e   the   r e q u i r e d   w e i g h t   t e s t .   When 

the   t e s t   has  been   c o m p l e t e d ,   the   bag  can  be  q u i c k l y  

and  e a s i l y   e m p t i e d   by  r e l e a s i n g   the   o u t l e t   t ube   14 

and  a l l o w i n g   i t   to  f a l l   away  from  the   u p p e r   end  o f  

the   bag .   The  bag  is   t h e n   e m p t i e d   u n d e r   g r a v i t y  

t h r o u g h   t he   o u t l e t   t u b e   14.  When  t he   bag  has  b e e n  

e m p t i e d   i t   can  t h e n   be  r emoved   from  the   a p p a r a t u s  

b e i n g   t e s t e d ,   f o l d e d   and  t r a n s p o r t e d   to  i t s   n e x t  

s i t e   of  u s e .  

As  can  be  s e e n   from  F i g u r e   4,  two  or  m o r e  

of  t he   bags   10  may  be  s u s p e n d e d   from  a  s i n g l e   h o o k  

or  eye  29  and  a  s e c o n d   t i e r   of  bags   s u s p e n d e d   b e l o w  

the   f i r s t   t i e r   from  the   eyes   26.  However ,   t h e  

number   of  bags   which   can  be  s u s p e n d e d   from  a  s i n g l e  

hook  or  eye  is   l i m i t e d   b e c a u s e   of  the   b u l k   of  t h e  

bags   when  t h e y   a re   f i l l e d   w i t h   w a t e r   and  we  t h e r e f o r e  

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

be low  t he   same  l oad   c a r r y i n g   p o i n t .   Th is   s p a c i n g  

f rame  is   i n d i c a t e d   g e n e r a l l y   at  30  in  F i g u r e s   5  to  7 .  

The  s p a c i n g   f r ame   30  c o m p r i s e s   a  c e n t r a l   node  31  

c a r r y i n g   s ix   s i m i l a r   arms  32  which   e x t e n d   r a d i a l l y  

o u t w a r d l y   from  the   node  31.  The  arms  32  a re   s l o t t e d  

i n t o   s o c k e t s   p r o v i d e d   in  the   node  31  and  are  e q u i a n g u l a r l y  



p o s i t i o n e d   a r o u n d   the   node .   The  o u t e r   ends  of  t h e  

arms  32  are   j o i n e d   by  l i n k s   34  wh ich   are   a d a p t e d  

to  s p r e a d   a  l oad   a p p l i e d   to  a n y  o n e   arm  e q u a l l y  

t h r o u g h o u t   the   s u p p o r t   f r a m e .   T h e   f rame  30  i s  

s u s p e n d e d   from  a  s i n g l e   l oad   c a r r y i n g   boss   35  by  a  

p l u r a l i t y   of  l oad   c a r r y i n g   c a b l e s   36  each   one  o f  

which   e x t e n d s   from  the   bos s   35  to  an  o u t e r   end  o f  

an  arm  32,  where   i t   p a s s e s   t h r o u g h   a  s l e e v e   3 7 .  

The  end  of  each   c a b l e   36  c a r r i e s   an  eye  38  f r o m  

which   a  bag  10  can  be  s u s p e n d e d   by  i t s   hook  2 2 .  

In  u s e ,   an  empty  bag  10  is  s u s p e n d e d   o n  

a  c a b l e   36  b e n e a t h   each  of  the   s i x   arms  32  a n d  

the   boss   35  is  t h e n   s u s p e n d e d   from  the   p i e c e   o f  

a p p a r a t u s   to  be  w e i g h t   t e s t e d   by  means  of  a  U - s h a p e d  

hook  39  which   e x t e n d s   u p w a r d l y   from  the   bos s   3 5 .  

When  the   f rame  and  the   bags   s u s p e n d e d  t h e r e f r o m   a r e  

in  p o s i t i o n ,   each   of  the   bags   is   f i l l e d   w i t h   w a t e r  

up  to  t he   r e q u i r e d   w e i g h t .  

In  o r d e r   to  m i n i m i s e   the   s t r a i n   on  the   f rame  30 

the  bags   s h o u l d   be  f i l l e d   u n i f o r m l y .   The  s u p p o r t   f r a m e  

30  may  t h e r e f o r e   be  p r o v i d e d   w i t h   t h r e e   i n l e t   m a n i f o l d s  

which   a re   no t   shown  but   wh ich   may  be  m o u n t e d   on  the   a r m s  

32  and  a d a p t e d   to  f i l l   two  d i a m e t r i c a l l y   o p p o s i t e   b a g s  

s i m u l t a n e o u s l y .   Th is   e n s u r e s   t h a t   a  s u b s t a n t i a l   w e i g h t  

i m b a l a n c e   c a n n o t   o c c u r   as  t he   bags  are   f i l l e d .  



I f   a  g r e a t e r   w e i g h t   is  r e q u i r e d   t h a n   can  b e  

p r o v i d e d   by  a  f i r s t   t i e r   of  bags   10  s u s p e n d e d   f r o m  

the   s u p p o r t   f rame  30  t h e n   a  s e c o n d   t i e r   of  bags   1 0 a  

can  be  s u s p e n d e d   be low  t he   f i r s t   t i e r   of  bags   a s  

shown  in  F i g u r e   7 .  

By  v a r y i n g   the   s i z e   of  t he   bags   e m p l o y e d  

and  by  c o n t r o l l i n g   t h e  r a t e   of  f i l l   to  each   b a g  

i t   is  p o s s i b l e   to  f i l l   a  p l u r a l i t y   o f  d i f f e r e n t  

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

or  w a s t e .   The  m a n i f o l d s   on  t he   s u p p o r t   f r a m e  

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

in  t he   f i l l i n g   of  t he   b a g s .  

In  o r d e r   to  m i n i m i s e   the   w e i g h t   of  t h e  

a p p a r a t u s   and  to  r e s i s t   o x i d a t i o n ,   the   m e t a l  

c o m p o n e n t s   may  be  made  as  f a r . a s   p o s s i b l e   f r o m  

d u r a l u m i n   so  as  to  p r o v i d e   a  r u s t - r e s i s t a n t  

e x t r e m e l y   l i g h t w e i g h t   c o n s t r u c t i o n   in  r e l a t i o n   t o  

the   w e i g h t   or  mass  p r o v i d e d   when  the   bag  or  b a g s  

a re   f i l l e d   to  t he   r e q u i r e d   e x t e n t .  

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

may  be  made  to  t he   s h a p e ,   d e s i g n ,   s t r u c t u r e   a n d  

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

t h e   s p i r i t   and  scope   of  t he   p r e s e n t   i n v e n t i o n   w h i c h  

is  more  c l e a r l y   d e f i n e d   in  t h e   f o l l o w i n g   c l a i m s .  



1.  A  w e i g h t   t e s t i n g   bag  c o m p r i s i n g   a  f l e x i b l e  

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

l i q u i d   o u t l e t   a d j a c e n t   one  end  of  t he   e n v e l o p e   a n d  

a  l i q u i d   i n l e t   a d j a c e n t   the   o t h e r   end  of  t h e  

e n v e l o p e   and  means  fo r   s u s p e n d i n g   the   bag  from  a  

s u p p o r t .  

2.  A  w e i g h t   t e s t i n g   bag  as  c l a i m e d   in  c l a i m   1 

w h e r e i n   the   bag  i n c l u d e s   a  p l u r a l i t y   of  f l e x i b l e  

s t r e n g t h e n i n g   e l e m e n t s   on  the   o u t s i d e   of  t he   f l e x i b l e  

e n v e l o p e   e x t e n d i n g   from  the  b o t t o m   of  the   e n v e l o p e  

and  each   h a v i n g   means  f o r   a t t a c h m e n t   to  a  s u p p o r t .  

3.  A  w e i g h t   t e s t i n g   bag  as  c l a i m e d   in  c l a i m   1 

or  c l a i m   2  w h e r e i n   each  of  the   s t r e n g t h e n i n g   e l e m e n t s  

is  a t t a c h e d   to  a  l o a d   c a r r y i n g   b o s s .  

4.  A  w e i g h t   t e s t i n g   bag  as  c l a i m e d   in  a n y  

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

g e n e r a l l y   p e a r   s h a p e d   and  open  t o p p e d .  

5.  A  w e i g h t   t e s t i n g   bag  as  c l a i m e d   in  a n y  

p r e c e d i n g   c l a i m   w h e r e i n   the   bag  i n c l u d e s   a  f l e x i b l e  



o u t l e t   t u b e   the   o u t l e t   t u b e   e x t e n d i n g   from  t h e  

b o t t o m   of  t he   f l e x i b l e   e n v e l o p e   and  b e i n g   of  a  l e n g t h  

such  t h a t   i t s   o u t e r   end  can  be  p o s i t i o n e d   and  r e t a i n e d  

above  the   u p p e r   end  of  t he   f l e x i b l e   e n v e l o p e .  

6.  A  w e i g h t   t e s t i n g   bag  as  c l a i m e d   in  a n y  

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

c a r r y i n g   c a b l e   which   e x t e n d s   t h r o u g h   the   f l e x i b l e .  

e n v e l o p e   f rom  top  to  b o t t o m ,   the   l ower   end  of  t h e  

c a b l e   b e i n g   l o c a t e d   o u t s i d e   and  be low  the   f l e x i b l e  

e n v e l o p e   and  c a r r y i n g   means  fo r   s u s p e n d i n g   a n o t h e r  

bag  t h e r e f r o m   and  t he   u p p e r   end  of  the   c a b l e   h a v i n g  

means  f o r   a t t a c h m e n t   to  a  s u p p o r t .  

7.  A  w e i g h t   t e s t i n g   bag  as  c l a i m e d   in  c l a i m   6 

w h e r e i n   t he   c a b l e   e x t e n d s   t h r o u g h   a  s l e e v e   w h i c h  

is  j o i n e d   in  a  f l u i d   s e a l e d   r e l a t i o n s h i p   to  t h e  

b o t t o m   of  t h e   f l e x i b l e   e n v e l o p e   and  which   e x t e n d s  

u p w a r d l y   to  a  p o i n t   a d j a c e n t   the  u p p e r   end  of  t h e  

f l e x i b l e   e n v e l o p e .  



8.  Weigh t   t e s t i n g   a p p a r a t u s   c o m p r i s i n g   a  p l u r a l i t y  

of  f l e x i b l e   f l u i d   i m p e r v i o u s   bags   fo r   c a r r y i n g   w a t e r  

or  o t h e r   f l u i d   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m  

s u s p e n d e d   from  be low  a  s p a c i n g   f rame  c o m p r i s i n g   a  n o d e  

and  a  p l u r a l i t y   of  arms  e x t e n d i n g   o u t w a r d l y   f r o m  

the   node ,   the   arms  b e i n g   e q u i a n g u l a r l y   s p a c e d   a r o u n d   t h e  

node  and  means  a s s o c i a t e d   w i t h   each  arm  a d j a c e n t  

the   o u t e r   end  of  the   arm  f o r   s u s p e n d i n g   a  b a g  

t h e r e f r o m .  

9.  We igh t   t e s t i n g   a p p a r a t u s   as  c l a i m e d   in  c l a i m   8 

w h e r e i n   the   s u p p o r t   f rame  c o m p r i s e s   an  even  n u m b e r  

of  a r m s .  

10.  Weigh t   t e s t i n g   a p p a r a t u s   as  c l a i m e d   in  c l a i m  

8  or  c l a i m   9  w h e r e i n   t he   o u t e r   ends  of  a d j a c e n t   a r m s  

are   j o i n e d   by  l i n k s   a d a p t e d   to  s p r e a d   a  t r a n s v e r s e  

load   a p p l i e d   to  a n y  o n e   arm  e q u a l l y   t h r o u g h o u t   t h e  

s t r u c t u r e .  

11.  Weigh t   t e s t i n g   a p p a r a t u s   as  c l a i m e d   in  a n y  

of  c l a i m s   8  to  10  w h e r e i n   the   s p a c i n g   f rame  i s  

s u s p e n d e d   from  a  s i n g l e   l oad   c a r r y i n g   boss   by  a  

p l u r a l i t y   of  c a b l e s   each   of  wh ich   e x t e n d s   from  t h e  

boss   to  an  o u t e r   end  of  an  a r m .  



12.  We igh t   t e s t i n g   a p p a r a t u s   as  c l a i m e d   in  c l a i m  

11  w h e r e i n   each   c a b l e   e x t e n d s   be low  an  arm  and  i s  

p r o v i d e d   at  i t s   end  w i t h   the   s a i d   means  f o r  

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

13.  Weigh t   t e s t i n g   a p p a r a t u s   as  c l a i m e d   in  a n y  

of  c l a i m s   8  to  12  and  i n c l u d i n g   a  f l u i d   i n l e t   m a n i f o l d  

on  the   s u p p o r t   f rame  fo r   f i l l i n g   the   bags   w i t h  

f l u i d .  

14.  We igh t   t e s t i n g   a p p a r a t u s   as  c l a i m e d   i n  

c l a i m   13  w h e r e i n   t he   f l u i d   i n l e t   m a n i f o l d   i s  

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

bags   s i m u l t a n e o u s l y .  

15.  A  method   of  t e s t i n g   the   s t r e n g t h   of  a  

s t r u c t u r e   such  as  a  c r a n e   c o m p r i s i n g   the   s t e p s  

o f :  

p r o v i d i n g   a  bag  c o m p r i s i n g   a  f l e x i b l e  

e n v e l o p e   of  p r e d e t e r m i n e d   s i z e   made  from  a  l i q u i d  

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

o u t l e t   a d j a c e n t   one  end  of  t he   e n v e l o p e  a n d   a  

l i q u i d   i n l e t   a d j a c e n t   the   o p p o s i t e   end  of  t h e  

e n v e l o p e ,  



s u s p e n d i n g   the  bag  from  the   s t r u c t u r e  

to  be  t e s t e d ,   a n d  

f i l l i n g   the   bag  w i t h   l i q u i d   t h r o u g h   t h e  

l i q u i d   i n l e t   to  a  p r e d e t e r m i n e d   l e v e l   t h e r e b y  

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

16.  A  me thod   as  c l a i m e d   in  c l a i m   15  i n c l u d i n g  

the   s t e p s   of  s u s p e n d i n g   a  p l u r a l i t y   of  the   s a i d  

bags   from  a  s t r u c t u r e   to  be  t e s t e d .  

17.  A  me thod   as  c l a i m e d   in  c l a i m   16  w h e r e i n  

the   s a i d   p l u r a l i t y   of  bags   a re   s u s p e n d e d   i n  

h o r i z o n t a l l y   s p a c e d   r e l a t i o n s h i p   from  a  s u p p o r t i n g  

f r a m e .  

18.  A  method   as  c l a i m e d   in  c l a i m   16  w h e r e i n  

at   l e a s t   some  of  t he   bags   a re   s u s p e n d e d   one  b e n e a t h  

the   o t h e r .  
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