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©  Fold-up  ladder. 

Fold-up  ladder,  consisting  of  a  multiplicity  of  "U"- 
shaped  modules  in  the  manner  of  a  rectangular  frame 
lacking  of  one  of  its  smaller  sides  (2),  each  of  which  frames 
has  its  two  arms  hinged  in  (3)  to  both  arms  of the  following 
smaller  module,  for  which  reason,  in  the  folded  position, 
every  module  (1)  of the  ladder is  inscribed  inside  the  frame  of 
the  foregoing  one,  except  the  largest  (1A)  corresponding  to 
one  end  of  the  ladder,  and  by  swinging  them,  the  modules 
(1)  become  alternatively  placed  in  such  a  position  with 
respect  the  ones  the  others  that  the  ends  of  the  arms  of the 
other  group  of  modules,  all  them  becoming  placed  in  the 
same  plane,  out  of  which  they  are  taken  at  the  user's  will  by 
pulling  the  last  smallest  module  (1B)  upwards. 





Thi s   i n v e n t i o n   r e f e r s   to   a  new  f o l d - u p  

l a d d e r .  

The  f o l d - u p   l a d d e r s   p r e s e n t l y   known  on  

the   m a r k e t   c o n s i s t   of  s e c t i o n s   of  s e v e r a l   t r e a d s  

w h i c h   a r e   a l m o s t   of  t he   same  l e n g t h   as  t h a t   of  t h e  

main"  s t r u t   of  the   p o r t a b l e   l a d d e r   i t s e l f ,   to  w h i c h  

i t   b a c k s .   T h e s e   a d d i t i o n   s e c t i o n s   a re   l i n k e d   b y  

c l a m p s   to   t he   c o u p l e   of  main   s t r u t s   b e t w e e n   w h i c h  

t he   t r e a d s   a r e   p l a c e d .  

These   c l a m p s   s e c u r e   t he   s t r u t s   of  t h e  

main   and  s e c o n d a r y   s e c t i o n s   a l l o w i n g   t he   l o n g i t u d i n a l  

e x t e n s i o n   of  t h i s   s e c o n d a r y   s e c t i o n   a l o n g   the   m a i n  

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

by  m e a n s   of  a n c h o r a g e   of  one  s e c t i o n   in  r e l a t i o n   t o  

t h e   o t h e r .   A n o t h e r   d e s i g n   c o n s i s t s   in  l i n k i n g   b o t h  

s e c t i o n s ,   main   and  s e c o n d a r y ,   on  t h e i r   e n d s   by  a  

h i n g e d   j o i n t .   N e v e r t h e l e s s ,   t h i s   o t h e r   s o l u t i o n   i s  

l e s s   r e l i a b l e   fo r   t he   use  of   t h e   l a d d e r ,   as  t he   s e c u -  

r i n g   l u g g e d   n u t   has   to   e x e r t   a  g r e a t   p r e s s u r e   in  t h e  

a l i g n e d   p o s i t i o n   in  o r d e r   to   a v o i d   t he   c o l l a p s i n g  

of   t he   end  of  t he   l a d d e r   once   i t   h a s   b e e n   s u b j e c t  

to   t he   l o a d   of  t he   p e r s o n   s t e p p i n g   on  t h e   a d d i t i o n a l  

t o p   s e c t i o n ,   t he   e f f e c t   of  w h i c h   l o a d   i s   s t i l l  

a g g r a v a t e d   by  the   i n c r e a s e   o r i g i n a t e d   by  t he   l e v e r  

arm  of   t he   l e n g t h e n i n g   s e c t i o n   i t s e l f .   T h e r e f o r e ,  

t h i s   d e s i g n   i s   s t i l l   l e s s   s a f e r   t h a n   the   f i r s t   o n e .  

N e v e r t h e l e s s ,   b o t h   d e s i g n s   show  the   d r a w b a c k   o f  

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

as  w e l l   as  t h a t   of  t h e i r   w e i g h t n e s s   and  t h a t   o f  

r e q u i r i n g   t o o   much  s p a c e   when  n o t   in  u s e ,   s p e c i a l l y  

i f   t h e y   have   to  be  c a r r i e d   f rom  one  w o r k i n g   s i t e   t o  



a n o t h e r ,   as  t h e y   u s u a l l y   do  n o t   f i t   i n t o   s m a l l   c a r s .  

To  a v o i d   t h i s   d r a w b a c k ,   t he   s u b j e c t  

of  t he   p r e s e n t   i n v e n t i o n   h a s   b e e n   d e s i g n e d ,   t h a n k s  

to  w h i c h   the   l a d d e r   c o n s i s t s   of  as  many  d i f f e r e n t  

s e c t i o n s   as  t r e a d s   c o m p o s e   i t ,   b e i n g   h i n g e d   one  t o  

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

a l l   of  them  b e i n g   i n s c r i b e d   in  t he   l o w e r m o s t   t r e a d  

or  s e c t i o n   of  d i m e n s i o n s   g r e a t e r   t h a n   a l l   t he   r e -  

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

when  the   l a d d e r   h a s   b e e n   f o l d e d   down,   t he   same  c o n -  

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

the   ones   i n s i d e   t h e   o t h e r s ,   t he   w h o l e   c o n s t i t u t i n g  

an  a s s e m b l y   e a s y   to   t a k i n g   on  s h o u l d e r s   by  p a s s i n g  

the   arm  t h r o u g h   t he   c e n t r a l   o r i f i c e   in  t he   s a m e  

m a n n e r   as  a  r o l l   of  r o p e   i s   b o r n e .  

On  t h e   o t h e r   h a n d ,   t h i s   d e s i g n   a l s o  

a l l o w s   i t   to   p l a c e   t h e   f o l d e d - d o w n   l a d d e r   i n s i d e  

the   l u g g a g e   c o m p a r t m e n t   of  p a s s e n g e r   c a r s .  

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

t i c a l   e m b o d i m e n t   i s   d e s c r i b e d   b e n e a t h ,   as  an  e x a m -  

p l e   o n l y ,   w i t h   no  l i m i t a t i v e   c h a r a c t e r ,   of  t he   n e w  

f o l d - u p   l a d d e r ,   w i t h   r e f e r e n c e   to   t h e   a n n e x e d  

d r a w i n g s .  

F i g u r e   1  shows  d i a g r a m m a t i c a l l y   a  l a d d e r   b u i l t   i n  

a c c o r d a n c e   w i t h   t he   i n v e n t i o n ,   u n f o l d e d   so  t h a t  

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

f o r e g o i n g   one ,   b e i n g   f i x e d   t h r o u g h   t h e   c o r r e s p o n d i n g  

r e c t r a c t a b l e   s e c u r i n g   f a s t e n e r s ,   w h i l s t   f i g u r e   2 

shows  the   same  l a d d e r ,   a f t e r   h a v i n g   c a p s i z e d   i t s  

s e c t i o n s   and  f o l d e d   them  down  c o m p l e t e l y ,   b e i n g  

c a r r i e d   by  the   u s e r   on  h i s   s h o u l d e r .  

The  i n v e n t i o n   c o n s i s t s   in  the   l a d d e r  



b e i n g   made  up  of  a  m u l t i p l i c i t y   of  " U " - s h a p e d   m o -  

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

l a c k i n g   of  one  of  t he   s m a l l e r   s i d e s   (2 ) ,   e a c h   o f  

w h i c h   f r a m e s   h a s   i t s   two  arms  h i n g e d   in  (3)  t o  

b o t h   a rms  of  t h e   f o l l o w i n g   s m a l l e r   m o d u l e ,   f o r  

wwhich   r e a s o n ,   in  t h e   f o l d e d   p o s i t i o n ,   e v e r y   m o d u l e  

(1)  of  t he   l a d d e r   i s   i n s c r i b e d   i n s i d e   t he   f r a m e  

of  t he   f o r e g o i n g   one ,   e x c e p t   the   l a r g e s t   (lA)  c o r r e s -  

p o n d i n g   to  one  end  of  t he   l a d d e r ,   and  by  s w i n g i n g  

them,   t he   m o d u l e s   (1)  become  a l t e r n a t i v e l y   p l a c e d  

in  such  a  p o s i t i o n   w i t h   r e s p e c t   the   ones  the   o t h e r s  

t h a t   the   e n d s   of  t he   a rms   of  one  g r o u p   of  m o d u l e s  

f a c e   t he   e n d s   of  t he   a rms  of  the   o t h e r   g r o u p   o f  

m o d u l e s ,   a l l   t h e m   b e c o m i n g   p l a c e d   in   t he   same  p l a n e ,  

ou t   of  w h i c h   t h e y   a r e   t a k e n   a t   t he   u s e r ' s   w i l l   b y  

p u l l i n g   the   l a s t   s m a l l e s t  m o d u l e   (lB)  u p w a r d s ,   s o  

t h a t   t he   a s s e m b l y   of  m o d u l e s   (2)  a d v a n c e s   up  to  a 

c e r t a i n   l i m i t ,   a f t e r   w h i c h   e v e r y   m o d u l e   (1)  i s  

swung  a r o u n d   i t s e l f   f o r   180°  w i t h   r e f e r e n c e   to   t h e  

f o r m e r ,   so  t h a t   a l l   t he   m o d u l e s   (1)  become   a l i g n e d  

to  e a c h   o t h e r ,   by  k e y i n g   e l e m e n t s   (4)  a r r a n g e d   on  

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

g r e a t e r   l a t e r a l   s t r u t s ,   the   k e y i n g   e l e m e n t s   of  o n e  

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

a r r a n g e d   in  t h e   l a t e r a l   s t r u t s   of  t he   a l i g n e d  

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

f o r m i n g   the   own  b a s e s   (5)  of  e v e r y   " U " - s h a p e d   m o d u l e .  

I t   i s   u n d e r s t o o d   t h a t   in  the   p r e s e n t  

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

s h a l l   n o t   a l t e r ,   c h a n g e   or  m o d i f y   t he   e s s e n t i a l l y  

of  t he   i n v e n t i o n ,   s h a l l   be  c o n s i d e r e d   as  v a r i a n t s .  



New  f o l d - u p   l a d d e r ,   c h a r a c t e r i z e d   b y  

c o n s i s t i n g   of  a  m u l t i p l i c i t y   of  " U " - s h a p e d   m o d u l e s  

in  t he   m a n n e r   of   a  r e c t a n g u l a r   f r ame   l a c k i n g   of  o n e  

of  i t s   s m a l l e r   s i d e s   (2 ) ,   e a c h   of  w h i c h   f r a m e s   h a s  

i t s   two  arms  h i n g e d   in  (3)  to  b o t h   arms  of  t he   f o l l o -  

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

f o l d e d   p o s i t i o n ,   e v e r y   m o d u l e   ( 1 ) o f   t he   l a d d e r   i s  

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

e x c e p t   the   l a r g e s t   (lA)  c o r r e s p o n d i n g   to  one  e n d  

of  t he   l a d d e r ,   and  by  s w i n g i n g   them,   t he   m o d u l e s   (1)  

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

r e s p e c t   t he   o n e s  t h e   o t h e r s   t h a t   t he   e n d s   of  t h e   a r m s  

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

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

p l a c e d   in  t he   same  p l a n e ,   ou t   of  w h i c h   t h e y   a r e  

t a k e n   a t   t he   u s e r ' s   w i l l   by  p u l l i n g   t he   l a s t   s m a l l -  

e s t   m o d u l e   (lB)  u p w a r d s ,   so  t h a t   the   a s s e m b l y   o f  

m o d u l e s   (1)  a d v a n c e s   up  to   a  c e r t a i n   l i m i t   a f t e r  

w h i c h   e v e r y   m o d u l e   i s   swung  a r o u n d   i t s e l f   f o r   1 8 0 °  

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

become   a l i g n e d   to   e a c h   o t h e r ,   by  k e y i n g   e l e m e n t s   (4)  

a r r a n g e d   on  e a c h   m o d u l e   so  t h a t   in  the   a l i g n e d   p o s i -  

t i o n   of  t he   g r e a t e r   l a t e r a l   s t r u t s ,   t he   k e y i n g  

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

in  t he   o r i f i c e s   a r r a n g e d   in  t he   l a t e r a l   s t r u t s   o f  

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

t h e r e f o r e   f o r m i n g  t h e   own  b a s e s   (5)  of  e v e r y   " U " -  

s h a p e d   m o d u l e .  
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