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(54)  Ladder  levelling  arrangements. 

©  A  ladder  leveller  (4)  comprises  an  arcuate  member  (5) 
which  is  preferably  a  circular  ring,  at  least  two  and  preferably 
three  or  four  mounting  elements  (6)  in  the  form  of  saddles  to 
be  connected  to  the  ladder  and  through  which  the  arcuate 
member  may  slide,  and  a  support  frame  (7)  connected  to  the 
arcuate  member  (5)  and  arranged  to  support  the  ladder  on 
sloping  ground  and  preferably  also  on  other  surfaces  such  as 
steps,  whereby  the  ladder  is  pivotally  mounted  on  the  ladder 
leveller  about  an  axis  through  the  centre  of  the  circle  along 
which  the  arcuate  member  (5)  extends.  The  ladder  leveller 
may  with  advantage  include  swivelling  feet  (9)  and  an 
overcentre  clamping  lock  (15)  for  added  security  if  desired. 
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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   l a d d e r   l e v e l l i n g  

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

be  e a s i l y   p o s i t i o n e d   and  s a f e l y   s u p p o r t e d   on  a  v a r i e t y  

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

u p r i g h t   (when  t h e   l a d d e r   i s   v i e w e d   f rom  t h e   f r o n t ) .  

When  a  l a d d e r   i s   to   be  p l a c e d   a g a i n s t   a  s t r u c t u r e  

s u c h   as  a  b u i l d i n g ,   t h e   l a d d e r   can   be  s a f e   and  s t a b l e  

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

h o r i z o n t a l .   H o w e v e r ,   p a r t i c u l a r l y   when  l o n g   e x t e n s i o n  

l a d d e r s   a r e   u s e d ,   i t   i s   a  common  p r a c t i c e   f o r   a  s e c o n d  

p e r s o n   to  s t a n d   on  t h e   b o t t o m   of  t h e   l a d d e r   so  as  t o  

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

t h e   l a d d e r   to  s l i p   or  t h e   l a d d e r   i t s e l f   to   t i p   s i d e w a y s .  

A  l a d d e r   i s   s u b j e c t e d   to  c o n s i d e r a b l e   v i b r a t i o n   a n d  

some  d e g r e e   of  s h o c k   l o a d i n g   when  a  h e a v y   man  c l i m b s   t o  

t h e   t o p   of  t h e   l a d d e r   and  i t   i s   v e r y   i m p o r t a n t   t h a t   t h e  

l a d d e r   d o e s   n o t   move  or   s l i p   d u r i n g   m o v e m e n t   o f  

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

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

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

p a c k i n g   i s   i n s e r t e d   u n d e r   one  l e g   so  as  to   k e e p   t h e  

l a d d e r   u p r i g h t .   T h e r e   i s   an  a c u t e   d a n g e r   t h a t   u n s u i t a b l e  

p a c k i n g   may  be  e m p l o y e d ,   or  t h a t   t h e   p a c k i n g   may  n o t   b e  

a c c u r a t e l y   and  s a f e l y   p o s i t i o n e d ,   or  a l t e r n a t i v e l y   t h a t  

t h e   p a c k i n g   may  be  n o t   of   q u i t e   t h e   r i g h t   d i m e n s i o n   s o  



t h a t   t h e   l a d d e r   has   a  s l i g h t   d e g r e e   of   l e a n   w h i c h   m a y  

n o t   be  n o t i c e d   b u t   p r o v e   to   be  u n s a f e   when  a  man  h a s  

c l i m b e d   t h e   l a d d e r   and  i s   d o i n g   a  j ob   s u c h   as  p a i n t i n g .  

A c c o r d i n g l y ,   t h e r e   h a s   b e e n   a  l o n g s t a n d i n g   r e q u i r e m e n t  

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

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

a  l a d d e r .  

For   a l u m i n i u m   l a d d e r s   i t   has   b e e n   p r o p o s e d   t o  

i n c o r p o r a t e ,   in   a t   l e a s t   one  of  t h e   f e e t   of   t h e   l a d d e r ,  

an  a d j u s t a b l e   f o o t   w h i c h   can   be  moved  up  or   down  a n d  

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

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

s c r e w - t h r e a d e d   e n g a g e m e n t   so  t h a t   r o t a t i o n   of   t h e   f o o t  

p e r m i t s   a d j u s t m e n t   of   i t s   h e i g h t .   H o w e v e r ,   t h i s   f o r m  

of  a d j u s t m e n t   i s   t e d i o u s   and  s l o w ;   t h e s e   f a c t o r s   r a i s e  

a  s u b s t a n t i a l   r i s k   t h a t   a  workman   may  n o t   g i v e   s u f f i c i e n t  

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

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

F u r t h e r m o r e ,   t h e   w o r k m a n   m u s t   bend   down  to  make  t h e  

a d j u s t m e n t   and   t h i s   i s   a  t i r i n g   t a s k   w h i c h   may  i n d u c e  

d i z z i n e s s   when  t h e   w o r k m a n   s t a n d s   up  s t r a i g h t .   T h i s  

d i z z i n e s s   may  c a u s e   m i s j u d g e m e n t   as  to   w h e t h e r   t h e  

l a d d e r   is   t r u e l y   u p r i g h t .  

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

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

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

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

u n e v e n   g r o u n d ' ( i n c l u d i n g   s t e p s )   and  t h e   p r e s e n t   i n v e n t i o n  

i s   c o n c e r n e d   w i t h   d e a l i n g   w i t h   t h e s e   o b j e c t i v e s .  

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   in   one  a s p e c t ,   a  l a d d e r   l e v e l l i n g   d e v i c e  

c o m p r i s i n g  

(a)  an  a r c u a t e   m e m b e r ,  

(b)  a t   l e a s t   two  m o u n t i n g   e l e m e n t s   s l i d a b l y   e n g a g e a b l e  

w i t h   t h e   a r c u a t e   member   and  a r r a n g e d   to   b e  



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

l o c a t i o n s ,  

(c)  s u p p o r t   m e a n s   c o n n e c t e d   to   t h e   a r c u a t e   member   f o r  

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

on  t h e   g r o u n d ,  

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

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

(e)  t h e   a r r a n g e m e n t   b e i n g   s u c h   t h a t   when  t h e   m o u n t i n g  

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

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

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

t h e n   t h e   a r c u a t e   member   and  t h e   a s s o c i a t e d   s u p p o r t  

means   can   move  r o t a t a b l y   r e l a t i v e   to   t h e   l a d d e r  

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

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

p o s i t i o n s .  

P r e f e r a b l y ,   t h e   m o u n t i n g   e l e m e n t s   a r e   in   t h e   f o r m  

of  s a d d l e - l i k e   e l e m e n t s   a r r a n g e d   to  e x t e n d   a r o u n d   t h e  

a r c u a t e   member   and  to   be  f i x e d   to   t h e   l a d d e r .   O t h e r  

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

eye  b o l t s ,   b u t   s a d d l e s   a r e   t h e   p r e f e r r e d   f o rm  o f  

m o u n t i n g   e l e m e n t   and  a r e   p r e f e r a b l y   of  s p r i n g   s t e e l .  

The  p r e s e n t   i n v e n t i o n   may  be  p r o v i d e d   in   v a r i o u s  

e m b o d i m e n t s   and  in   one   c o n v e n i e n t   e m b o d i m e n t   t h e   d e v i c e  

can  be  p r e p a r e d   w i t h   i n s t r u c t i o n s   and  i f   d e s i r e d   a  

t e m p l a t e   to   f a c i l i t a t e   f i t t i n g   of  t h e   d e v i c e   to   a n  

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

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

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

c o u l d   be  o p e r a t i v e   w i t h   o n l y   two  or  t h r e e   m o u n t i n g  

e l e m e n t s ,   p r e f e r a b l y   f o u r   a r e   u s e d .   Most   p r e f e r a b l y ,  

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

s q u a r e   a r r a y   w i t h   two  v e r t i c a l l y   s p a c e d   f i x i n g   p o i n t s  



on  e a c h   r a i l   of   t h e   l a d d e r ,   t h e   l o w e r   and   u p p e r   f i x i n g  

p o i n t s   b e i n g   a t   t h e   same  h e i g h t   on  t h e   r e s p e c t i v e  

r a i l s .  

E s p e c i a l l y   when  more   t h a n   two  m o u n t i n g   e l e m e n t s  

a re   u s e d ,   i t   i s   b e s t   to   form  t h e   a r c u a t e   member   as  a  

s u b s t a n t i a l l y   c i r c u l a r   hoop  of  r i g i d   c o n s t r u c t i o n   a n d  

mos t   p r e f e r a b l y   in   t h e   i n t e r e s t s   of  a  l i g h t w e i g h t  

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

a  m e t a l   f r a m e w o r k   f i x e d   to   t h e   a r c u a t e   m e m b e r   a t   s u i t a b l e  

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

S i n c e   t h e   a r c u a t e   member  s l i d e s   r e l a t i v e   to  t h e  

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

o v e r   t h e   a r c u a t e   m e m b e r   so  t h a t ,   a t   l e a s t   n o r m a l l y ,   t h e  

a r c u a t e   member   c a n n o t   be  r e m o v e d   f r o m   d i s e n g a g e m e n t  

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

member  s h o u l d   be  s m o o t h   f o r   b e s t   p e r f o r m a n c e   a n d  

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

be  s i m i l a r l y   s m o o t h .  

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

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

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

the   c o n n e c t i o n   p o i n t s   b e t w e e n   t h e   s u p p o r t   means   and  t h e  

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

a d j a c e n t   one  of   t h e   m o u n t i n g   e l e m e n t s ,   t h e   c o n n e c t i o n  

a c t s   as  a  l i m i t   s t o p .  

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

t he   fo rm  o f   s a d d l e s   h a v i n g   an  e s s e n t i a l l y   c l o s e d   l o o p  

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

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

a d a p t e d   to   be  b o l t e d   t o   a  r a i l   of  t h e   l a d d e r .  

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

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

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

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



in   e s s e n c e   of  a  g e n e r a l l y   W - s h a p e d   fo rm  w h i c h   ( c o n s i d e r i n g  

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

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

h a l f w a y   up  t h e   r i n g   and  t h e   c e n t r e   l eg   of  t h e   W  i s  

w e l d e d   a t   t h e   m i d d l e ,   b o t t o m   p o r t i o n   of  t h e   r i n g .   In  a  

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

and  t h u s   when  t h e   l a d d e r   i s   on  h o r i z o n t a l   g r o u n d   t h e  

a t t a c h m e n t   p o i n t s   of  t h e   s u p p o r t   means   to   t h e   r i n g   a r e  

l o c a t e d   a p p r o x i m a t e l y   m i d - w a y   b e t w e e n   a d j a c e n t   m o u n t i n g  

e l e m e n t s .  

V a r i o u s   m a t e r i a l s   may  be  u s e d   b u t   in   t h e   i n t e r e s t s  

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

a r c u a t e   member   can   r e a d i l y   be  made  f rom  m i l d   s t e e l   w i t h  

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

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

may  be  p r o v i d e d   w i t h   s u i t a b l e   f e e t   w h i c h   p r e f e r a b l y   a r e  

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

l a d d e r .   The  f e e t   a r e   p r e f e r a b l y   p i v o t a l   r e l a t i v e l y   t o  

t h e   m a i n   p a r t   of  t h e   s u p p o r t   means   to  p e r m i t   t h e   l a d d e r  

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

d i r e c t i o n .   T h i s   i s   b e s t   a c h i e v e d   by  f i t t i n g   a  l e g   w i t h  

a  f i x e d   b a l l - s h a p e d   t i p   l o c a t e d   a t   e a c h   s i d e   of   t h e  

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

p a r t - s p h e r i c a l   c a v i t y   o n t o   t h e   t i p .  

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

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

work   v e r y   e f f e c t i v e l y   and  e a s i l y .   The  u s e r   s i m p l y  

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

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

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

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

t h i s .   When  t h e   l a d d e r   l e a n s   a g a i n s t   a  s t r u c t u r e ,   t h e  

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

move  any  f u r t h e r   and  as  soon   as  a  p e r s o n   c l i m b s   on  t h e  

l a d d e r ,   t h e   e x t r a   w e i g h t   s u b s t a n t i a l l y   i n c r e a s e s   t h e  



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

a r c u a t e   m e m b e r .   S i n c e   t h e   g e n e r a l   p l a n e   of   t h e   a r c u a t e  

m e m b e r   t e n d s   to   move  t o   be  a t   a  s l i g h t   a n g l e   to   t h e  

g e n e r a l   p l a n e   of   t h e   l a d d e r   when  a  p e r s o n   s t e p s   on  t h e  

l a d d e r ,   m o v e m e n t   of   t h e   l a d d e r   i s   p r e v e n t e d .  

F u r t h e r m o r e ,   i t   h a s   b e e n   f o u n d   t h a t   e v e n   i f   s i n k i n g  

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

e v e n   w i t h   a  man  on  t h e   l a d d e r   i t   i s   p o s s i b l e   f o r   t h e  

l a d d e r   to   r e m a i n   u p r i g h t   and  a d j u s t   r e l a t i v e   to   t h e  

l a d d e r   l e v e l l i n g   d e v i c e .  

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

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

t h e   a r c u a t e   member   r e l a t i v e   to  t h e   l a d d e r .   The  m o s t  

p r e f e r r e d   fo rm  of   t h i s   d e v i c e   i s   an  o v e r - c e n t r e   c l a m p i n g  

l o c k   o p e r a b l e   on  an  e n g a g e m e n t   member   w h i c h   h a s   a  

s l i d i n g   f i t   o v e r   t h e   a r c u a t e   member   s u c h   t h a t   when  t h e  

l o c k   i s   o p e r a t e d   t h e   a r c u a t e   member   i s   p u l l e d   u p w a r d l y  

a d j a c e n t   to   one  of   t h e   m o u n t i n g   e l e m e n t s ,   t h e r e b y  

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

m e m b e r   and  t h e   m o u n t i n g   e l e m e n t   a n d ,   by  v i r t u e   o f  

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

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

F u r t h e r   s e c u r i t y   f o r   t h e   l a d d e r   u s e r   can   be  p r o v i d e d  

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

pad   a t   t h e   t o p   end  of   t h e   l a d d e r ;   t h i s   pad   may  b e  

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

w h i c h   h a s   a  h i g h   c o - e f f i c i e n t   of  f r i c t i o n   w i t h   o t h e r  

s u r f a c e s .  

F o r   i l l u s t r a t i v e   p u r p o s e s   o n l y ,   an  e m b o d i m e n t   o f  

t h e   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   t o  

t h e   a c c o m p a n y i n g   d r a w i n g s ,   of  w h i c h :  

F i g u r e   1  i s   an  i l l u s t r a t i o n   f rom  t h e   r e a r   of  a  

l a d d e r   when  f i t t e d   w i t h   an  e m b o d i m e n t   of   t h e   i n v e n t i o n  

and   l o o k i n g   in   t h e   d i r e c t i o n   of  a r r o w   A  in   F i g u r e   2 ,  



t h e   l a d d e r   b e i n g   s u p p o r t e d   on  s l o p i n g   g r o u n d ;  

F i g u r e   2  i s   a  c r o s s - s e c t i o n a l   s i d e   e l e v a t i o n   t a k e n  

a l o n g   t h e   l i n e   I I - I I   of  F i g u r e   1  i l l u s t r a t i n g   t h e   b o t t o m  

p o r t i o n   of   t h e   l a d d e r   and  t h e   l e v e l l i n g   d e v i c e ;  

F i g u r e   3  i s   a  c r o s s - s e c t i o n a l   v i e w   on  an  e n l a r g e d  

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

F i g u r e   4  i s   a  v i e w   c o r r e s p o n d i n g   to   F i g u r e   1  on  a n  

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

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

F i g u r e s   1  to   3;  a n d  

F i g u r e   5  i s   a  s i d e   e l e v a t i o n   t a k e n   in   t h e   d i r e c t i o n  

of  a r r o w   B  in   F i g u r e   4  and  s h o w i n g   t h e   l o c k i n g   d e v i c e  

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

R e f e r r i n g   f i r s t   to   F i g u r e   1,  a  l a d d e r   c o m p r i s e s  

s i d e   r a i l s   2  and  r u n g s   3  and  a l t h o u g h   in   t h e   d r a w i n g  

o n l y   a  s h o r t   l a d d e r   i s   i l l u s t r a t e d ,   t h e   i n v e n t i o n   i s  

e q u a l l y   a p p l i c a b l e   to   e x t e n s i o n   l a d d e r s   w h i c h   may  b e  

made  of  v a r i o u s   m a t e r i a l s   i n c l u d i n g   a l u m i n i u m   and  w o o d .  

A  l e v e l l i n g   d e v i c e   4  i s   c o n n e c t e d   to   t h e   b o t t o m  

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

r i n g   5,  f o u r   s a d d l e s   6  and  a  r i g i d   W - s h a p e d   s u p p o r t  
f r a m e   7  w h i c h   i s   f i x e d   to   t h e   r i n g ,   c o n v e n i e n t l y   b y  

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

a t   t h e   b o t t o m   of  t h e   r i n g   when  t h e   d e v i c e   i s   v i e w e d   o n  
h o r i z o n t a l   g r o u n d .  

As  i l l u s t r a t e d   in   F i g u r e   2,  t h e   b o t t o m   p o r t i o n   o f  

t h e   W - s h a p e d   f r a m e   i s   b e n t   to   fo rm  a  p a i r   of   l e g s   8 .  

The  l e g s   8  t e r m i n a t e   in   f e e t   9,  one   of   w h i c h   i s   s h o w n  

in  d e t a i l   in   F i g u r e   3,  and  c o m p r i s e   a  s t e e l   b a l l   10  

s c r e w - t h e a d a b l y   s e c u r e d   on  t he   a s s o c i a t e d   l e g   8  a n d  

s n a p - f i t t e d   i n t o   a  m o u l d e d   p l a s t i c   f o o t   pad  11  h a v i n g   a  

h i g h   f r i c t i o n   f a c i n g   12.   T h u s ,   a  f i r m   and  s e c u r e  

s u p p o r t   f o r   t h e   l a d d e r   can  be  p r o v i d e d   on  a  wide   v a r i e t y  

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



and  s t e p s .   F u r t h e r m o r e ,   t h e   f o o t   9  s w i v e l s   to  a c c o m m o d a t e  

the   d e s i r e d   d e g r e e   of   l e a n   of   t h e   l a d d e r   t o w a r d s   a  

b u i l d i n g .  

The  s a d d l e s   6  w h i c h   a r e   s e c u r e d   by  s c r e w s   13  t o  

the   l a d d e r   r a i l s ,   and  t h e   r i n g   5  h a v e   s m o o t h   s u r f a c e s  

so  t h a t   t h e   r i n g   can   s l i d e   s m o o t h l y   t h r o u g h   t h e   s a d d l e s .  

As  can   be  c l e a r l y   s e e n   in  F i g u r e   1,  t h e   p o s i t i o n i n g   o f  

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

movemen t   of  t h e   l a d d e r   r e l a t i v e   to   t h e   r i n g .   T h e  

s p a c i n g   of  t h e   s a d d l e s   6  and  t h e   s h a p e   and  s i z e   of  t h e  

s u p p o r t   f r a m e   7  a r e   c h o s e n   s u c h   t h a t   t h e   f o l l o w i n g  

o p e r a t i o n a l   r e q u i r e m e n t s   can   be  a c h i e v e d :  

1.  The  l e v e l l i n g   d e v i c e   d o e s   n o t   i n t e r f e r e   w i t h   t h e  

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

p l a c e d   on  any  r u n g   i t   may  p r o j e c t   to   t h e   r e a r   o f  

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

any   p o r t i o n   of   t h e   l e v e l l i n g   d e v i c e .  

2.  The  e n d s   of   t h e   l e g s   of   t h e   W - s h a p e d   f r a m e   7  a r e  

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

w h i c h   l i m i t   t h e   e x t e n t   to   w h i c h   t h e   l e v e l l i n g   d e v i c e  

c a n   be  r o t a t e d   r e l a t i v e   to   t h e   l a d d e r   t h e r e b y  

p r e v e n t i n g   u s e   of   t h e   l a d d e r   ( w i t h o u t   p a c k i n g )  

on  a  d a n g e r o u s l y   s t e e p   s l o p e .  

3.  The  l e g s   8  of   t h e   f r a m e   7  a r e   w i d e l y   s p a c e d   a n d  

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

e v e n   when  t h e   l a d d e r   i s   u s e d   on  a  s t e e p   s l o p e ,   a  

p e r p e n d i c u l a r   l i n e   p r o j e c t e d   d o w n w a r d l y   f rom  t h e  

d o w n h i l l   l a d d e r   r a i l   2  f a l l i n g   i n b o a r d   of  t h e  

c o r r e s p o n d i n g   f o o t   9  so  t h a t   a  s t a b l e   c o n s t r u c t i o n  

i s   p r o v i d e d .   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   f e e t  

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

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

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

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

A d v a n t a g e o u s l y   a t   t h e   t o p   of  t h e   l a d d e r ,   as  s h o w n  

in  F i g u r e   1,  p i v o t a l   a b u t m e n t   p a d s   14  (of   t h e   same  f o r m  



as  t h a t   shown  in   F i g u r e   3  f o r   t h e   b o t t o m   f e e t   9)  a r e  

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

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

s t r u c t u r e   s u c h   as  a  b u i l d i n g   can   be  p r o v i d e d .   T h e  

f a c i n g   of  t h i s   f o o t   can  be  of  a  n o n - m a r k i n g   r u b b e r   s u c h  

as  w h i t e   r u b b e r .  

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

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

s i d e w a y s   d i r e c t i o n )   and  i s   i n c l i n e d   to   a  s t r u c t u r e   a t   a  

s a f e   w o r k i n g   a n g l e   t y p i c a l l y   of   a b o u t   200 ,   t h e n   t h e  

l a d d e r   l e v e l l e r   i s   v e r y   s a f e   and  a  j a m m i n g   e f f e c t  

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

when  t he   s a d d l e s   a r e   of  a  s p r i n g   s t e e l   and  t h e r e   i s   n o  

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

w e i g h t e d   by  a  man.   H o w e v e r ,   s h o u l d   an  a d d i t i o n a l  

p o s i t i v e   l o c k i n g   f e a t u r e   be  r e q u i r e d   t h e n   an  a d d i t i o n a l  

c l a m p   can   r e a d i l y   be  i n s t a l l e d .   F i g u r e s   4  and  5  i l l u s t r a t e s  

s u c h   an  o p t i o n a l   c l a m p   w h i c h   i s   f i x e d   to   one  of   t h e  

r a i l s   2  of  t h e   l a d d e r .  

As  shown  in   F i g u r e s   4  and  5,  t h e   c l a m p   c o m p r i s e s  

an  o v e r - c e n t r e   l o c k   15  h a v i n g   a  p i v o t a l   l e v e r   16,  a  

m o u n t i n g   b r a c k e t   17  s e c u r e d   to   t h e   r a i l   2  by  a  b o l t   1 8 ,  

and  a  p i v o t a l   l i n k a g e   19  h a v i n g   a  c l o s e d   eye  20  a t   o n e  

end  t h r o u g h   w h i c h   t h e   r i n g   5  p a s s e s   and  an  a t t a c h m e n t  

l e g   21  p i v o t a b l y   m o u n t e d   on  t h e   l e v e r   16  to   e n g a g e   t h e  

c l a m p ,   t h e   l e v e r   16  i s   d i s p l a c e d   e s s e n t i a l l y   u p w a r d l y  

and  r e t a i n e d   in   t h e   d i s p l a c e d   p o s i t i o n   when  i t  m o v e s  

" o v e r - c e n t r e " .   D u r i n g   t h i s   d i s p l a c e m e n t ,   t h e   r i n g   5  i s  

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

(a)  b e t w e e n   t h e   r i n g   5  and  t h e   u p p e r   p o r t i o n   of  t h e  

s a d d l e   6  and  (b)  b e t w e e n   t h e   r i n g   5  and  t h e   l o w e r  

p o r t i o n   of  t h e   c l o s e d   eye  on  t h e   l i n k a g e   1 8 .  

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

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

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

of  t h e   l e v e l l i n g   d e v i c e   on  t h e   g r o u n d   and  s w i n g s   t h e  



l a d d e r   so  as  to   be  u p r i g h t   and  r e s t s   i t   a g a i n s t   t h e  

s t r u c t u r e .   The  u s e r   can   c l i m b   t h e   l a d d e r   i m m e d i a t e l y  

a l t h o u g h   i f   t h e   o p t i o n a l   c l a m p i n g   d e v i c e   of   F i g u r e s   4 

and  5  i s   i n c l u d e d   t h e   u s e r   can   s n a p   t h i s   to   t h e   c l o s e d  

p o s i t i o n   to   p r o v i d e   e x t r a   s a f e t y .  

L e v e l l i n g   d e v i c e s   e m b o d y i n g   t h e   i n v e n t i o n   t h u s  

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

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

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

a f t e r   a  p e r i o d   of  s e r v i c e   a n d / o r   a b u s e .   F u r t h e r m o r e ,  

t h e   d e v i c e   can   be  made  w i t h o u t   e x a c t i n g   m a n u f a c t u r i n g  

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

v e r y   c h e a p   m a t e r i a l s   s u c h   as  m i l d   s t e e l   t u b e .   E s s e n t i a l l y  

t h e r e   a r e   no  w e a r i n g   p a r t s   and  s i n c e   a  r e l a t i v e l y   l o o s e  

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

no  t r o u b l e   s h o u l d   be  e x p e r i e n c e d   e v e n   i f   t h e   l e v e l l i n g  

d e v i c e   i s   u s e d   in   d i r t y   c o n d i t i o n s   w h i c h   may  i n c l u d e  

s p i l t   p a i n t ,   m o r t a r   or   o t h e r   c o n t a m i n a n t s .  



1 .  A   l a d d e r   l e v e l l i n g   d e v i c e   c o m p r i s i n g  

an  a r c u a t e   member   (5)  h a v i n g   a  p o r t i o n   t h e r e o f   s h a p e d  

to  f o l l o w   t he   a r c   of   a  c i r c l e  

s u p p o r t   means   (7,   8,  9)  c o n n e c t e d   to   t h e   a r c u a t e  

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

on  t h e   g r o u n d ,   a n d  

a t   l e a s t   two  m o u n t i n g   e l e m e n t s   (6)  s l i d a b l y   e n g a g e a b l e  

w i t h   t h e   a r c u a t e   member   (5)  and  a r r a n g e d   to   be  c o n n e c t e d  

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

when  t h e   m o u n t i n g   e l e m e n t s   (6)  a r e   f i x e d   to   t h e   l a d d e r  

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

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

t h e   l a d d e r ,   t h e n   t h e   a r c u a t e   member   (5)  and  t h e   a s s o c i a t e d  

s u p p o r t   means   (7,  8,  9)  c an   move  r o t a t a b l y   r e l a t i v e   t o  

t h e   l a d d e r   and  t h e   m o u n t i n g   e l e m e n t s   (6)  a b o u t   t h e  

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

p o s i t i o n s .  

2.  A  l a d d e r   l e v e l l i n g   d e v i c e   as  c l a i m e d   in   c l a i m   1 ,  

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

e y e - b o l t s ,   t he   a r c u a t e   member   b e i n g   of   s u b s t a n t i a l l y  

c i r c u l a r   c r o s s - s e c t i o n .  

3.  A  l a d d e r   l e v e l l i n g   d e v i c e   as  c l a i m e d   in   c l a i m   2 ,  

w h e r e i n   t h e   s a d d l e s   (6)  a r e   of  s p r i n g   s t e e l .  

4.  A  l a d d e r   l e v e l l i n g   d e v i c e   as  c l a i m e d   in   a n y  o n e   o f  

c l a i m s   1  -   3,  w h e r e i n   f o u r   m o u n t i n g   e l e m e n t s   a r e  

p r o v i d e d .  

5.  A  l a d d e r   l e v e l l i n g   d e v i c e   as  c l a i m e d   in   a n y  o n e   o f  

c l a i m s   1  -   4,  w h e r e i n   t h e   a r c u a t e   member   i s   a  c i r c u l a r  

r i n g   ( 5 ) .  

6.  A  l a d d e r   l e v e l l i n g   d e v i c e   as  c l a i m e d   in   a n y  o n e   o f  

c l a i m s   1  -   5,  w h e r e i n   t h e   s u p p o r t   means   c o m p r i s e s   a  

m e t a l   f r a m e w o r k   (7)  a t t a c h e d   to   t he   a r c u a t e   member   ( 5 )  

a t   e a c h   s i d e   t h e r e o f   a t   l o c a t i o n s   w h i c h ,   when  t h e  

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

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



to  t h e   d e s i r e d   l i m i t   of  r o t a t i o n   of  t h e   l a d d e r   r e l a t i v e  

to   t h e   a r c u a t e   m e m b e r .  

7.  A  l a d d e r   l e v e l l e r   d e v i c e   as  c l a i m e d   in   c l a i m   6 ,  

w h e r e i n   t h e   m e t a l   f r a m e w o r k   (7)  i s   g e n e r a l l y   W - s h a p e d ,  

t h e   c e n t r e   of  t h e   W  b e i n g   f i x e d   to   a  b o t t o m   p o r t i o n   o f  

t h e   a r c u a t e   member  ( 5 ) ,   and  t h e   a r c u a t e   member   b e i n g   a  

c i r c u l a r   r i n g .  

8.  A  l a d d e r   l e v e l l i n g   d e v i c e   as   c l a i m e d   in   a n y  o n e   o f  

c l a i m s   1  -   7,  and  f u r t h e r   c o m p r i s i n g   a  s e c u r i t y   c l a m p   ( 1 5 )  

c o m p r i s i n g   an  o v e r - c e n t r e   l o c k   o p e r a b l e   on  an  e n g a g e m e n t  

e l e m e n t   (20)  w h i c h   f i t s   o v e r   t h e   a r c u a t e   member   (5)  b u t  

w h i c h   on  o p e r a t i o n   of   t h e   l o c k   p u l l s   t h e   a r c u a t e  

m e m b e r   (5)  u p w a r d l y   r e l a t i v e   to   an  a d j a c e n t   m o u n t i n g  

e l e m e n t   (6)  to  c l a m p   t h e   a r c u a t e   member  a g a i n s t   t h e  

m o u n t i n g   e l e m e n t ,   t h e   o v e r - c e n t r e   l o c k   b e i n g   a d a p t e d   t o  

be  f i t t e d   to   a  r a i l   (2)  of   t h e   l a d d e r   a d j a c e n t   a  m o u n t i n g  

e l e m e n t .  

9.  A  l a d d e r   l e v e l l i n g   d e v i c e   as  c l a i m e d   i n   a n y  o n e   o f  

c l a i m s   1  -   8  and  w h e r e i n   t h e   a r c u a t e   member  i s   of   t u b u l a r  

s t e e l .  

10.  A  l a d d e r   l e v e l l i n g   d e v i c e   as  c l a i m e d   in   a n y  o n e   o f  

1  -   9  and  w h e r e i n   t h e   s u p p o r t   means   h a v e   l e g s   (8)  t e r m i n a t i n g  

in  f e e t   (9)  w h i c h   a r e   u n i v e r s a l l y   j o i n t e d   o n t o   t h e   l e g s  

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

11.   A  l a d d e r   l e v e l l i n g   d e v i c e   as  c l a i m e d   in   a n y  o n e   o f  

c l a i m s   1  -   10  w h e r e i n   t h e   s u p p o r t  m e a n s   (7,  8,  9)  h a v e  

g r o u n d   e n g a g i n g   s u r f a c e s   (9)  s p a c e d   a p a r t   s u c h   t h a t   f o r  

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

l o n g i t u d i n a l   a x e s   of   t h e   r a i l s   (2)  of  t he   l a d d e r  

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

s u r f a c e s .  

12.  A  l a d d e r   i n c l u d i n g   a  l a d d e r   l e v e l l i n g   d e v i c e   a s  

c l a i m e d   in  a n y  o n e   of   c l a i m s   1  -   12  and  w h e r e i n   e i t h e r  

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

t h e   l a d d e r   or  a r e   i n t e g r a l l y   f o r m e d   t h e r e w i t h .  
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