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©  Improvements  in  motor-vehicle  platform  lifts. 

A  motor  vehicle  platform  lift  is  provided  of  the  four- 
column  type.  The  lift  comprises  four  hydraulic  lifting  cylin- 
ders  (2)  each  arranged  in  correspondence  with  a  respective 
column  of  the  lift,  and  four  hydraulic  pumps  (6),  each 
connected  to  a  respective  one  of  the  cylinders  (2)  via  a 
respective  pipeline  (10).  Each  of  the  pipelines  (10)  includes  a 
respective  non-return  valve  (14)  operative  to  permit  the 
passage  of  fluid  from  the  corresponding  pump  (6)  to  its 
associated  cylinder  (2)  whereby  to  provide  for  elevation  of 
the  platform  lift  and  its  maintenance  at  a  desired  height.  The 
lift  also  includes  control  means  (19)  for  neutralising  the 
operation  of  the  non-return  valves  (14)  so  as  to  permit 
lowering  of  the  lift  by  allowing  the  return  flow  of  fluid  from 
the  cylinders  (2).  In  order  to  ensure  that  all  four  cylinders  (2) 
operate  in  synchronism  both  during  elevation  and  lowering 
of  the  platform  lift,  the  drive  shaft  (6a) of the  pumps  (6)  are 
made  fast  for  rotation  with  each  other. 





The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  m o t o r - v e h i c l e  

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

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

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

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

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

k e p t   s t r i c t l y   h o r i z o n t a l   w h i l s t   i t   i s   in  m o t i o n .   T h i s  

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

s y n c h r o n o u s l y .   In  o r d e r   to   m e e t   t h i s   r e q u i r e m e n t ,  

l i f t s   cu  o u t l y   in  u s e   e m p l o y   c o m p l e x   h y d r a u l i c   c i r c u i t s  

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

t h e   c y l i n d e r s   a r e   c o n n e c t e d   t o g e t h e r   in  s e r i e s   so  t h a t  

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

c y l i n d e r   t h a t   p r e c e d e s   i t   in  t h e   s a i d   s e r i e s   c o n n e c t i o n .  

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

v a l v e s   f o r   r e v e r s i n g   m o v e m e n t .  

I t   i s   an  o b j e c t   of   t h e   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  l i f t   of  t h e   t y p e   s p e c i f i e d ,   w h i c h   h a s   s u c h  

s t r u c t u r a l   and   o p e r a t i o n a l   c h a r a c t e r i s t i c s   as  t o   s a t i s f y  

t h e   a b o v e - s t a t e d   r e q u i r e m e n t   and  w h i c h   a t   t h e   s a m e  t i m e  

o v e r c o m e s   t h e   a b o v e m e n t i o n e d   d r a w b a c k s   in  t h e   a r t .  

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

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

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

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

r o t a t i o n   w i t h   e a c h   o t h e r .  

F u r t h e r   c h a r a c t e r i s t i c s   and  a d v a n t a g e s   of   t h e  

p l a t f o r m   l i f t   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   w i l l  

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

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

d r a w i n g s ,   in  w h i c h :  

F i g u r e   1  shows  a  p e r s p e c t i v e   v i e w   of   a  m o t o r - v e h i c l e  

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



F i g u r e   2  s h o w s   a  d i a g r a m m a t i c   v i e w   of  a  d e t a i l  

in  F i g u r e   1 ,  

F i g u r e   3  s h o w s   a  s e c t i o n a l   v i e w   of   an  e l e m e n t  

of  t h e   F i g u r e   2  d e t a i l ,   a n d  

F i g u r e   4  s h o w s   a  s e c t i o n a l   v i e w   of   t h e   F i g u r e   3 

e l e m e n t   t a k e n   on  l i n e   I V - I V .  

R e f e r r i n g   t o   t h e   a p p e n d e d   d r a w i n g s ,   by  1  i s   g e n e r a l l y  

i n d i c a t e d   a  m o t o r - v e h i c l e   p l a t f o r m   l i f t   of  t h e  

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

h y d r a u l i c   l i f t i n g   c y l i n d e r s ,   a l l   i n d i c a t e d   by  2 ,  

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

a l l   i n d i c a t e d   by  3,   o f  t h e   l i f t   1 .  

The  p l a t f o r m   l i f t   1  c o m p r i s e s   a  member   4 

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

2,  and  w h i c h   i n   t h e   e x a m p l e   i l l u s t r a t e d ,   i s   c o n s t i t u t e d  

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

b o d i e s .  

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

c y l i n d e r s   2  i s   i n d i c a t e d   in  i t s   e n t i r e t y   by  5.  T h e  

u n i t   5  c o m p r i s e s   f o u r   h y d r a u l i c   p u m p s ,   a l l   i n d i c a t e d  

by  6,  of  e q u a l   d i s p l a c e m e n t ,   w h i c h   h a v e   i n t a k e   p i p e l i n e s  

7  f i t t e d   w i t h   i n t a k e   f i l t e r s   8  and   d r a w i n g   f r o m   a  

common  r e s e r v o i r   9,  and  d e l i v e r y   p i p e l i n e s   10  e a c h  

f i t t e d   w i t h   a  r e s p e c t i v e   p r e s s u r e   r e l i e f   v a l v e   1 1 ,  

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

l i f t i n g   c y l i n d e r   2 .  

The  p u m p s   6  h a v e   c o a x i a l l y - a r r a n g e d   d r i v e   s h a f t s  

6a ,   f a s t   f o r   r o t a t i o n   w i t h   e a c h   o t h e r   and  c o n n e c t e d  

to   an  e l e c t r i c   m o t o r   12  f o r   d r i v i n g   t h e m   in   r o t a t i o n .  

V a l v e   m e a n s   i n d i c a t e d   in  t h e i r   e n t i r e t y   b y  

13  a r e   p r o v i d e d   in  t h e   p i p e l i n e s   10 ,   in  a  p o s i t i o n  

b e t w e e n   t h e   p r e s s u r e   r e l i e f   v a l v e s   11  and  t h e   c y l i n d e r s  

2.  T h e s e   m e a n s   c o m p r i s e   f o u r   n o n - r e t u r n   v a l v e s   14 

e a c h   h a v i n g   a  r e s p e c t i v e   c l o s u r e   member   15  m o v a b l e  

w i t h i n   a  v a l v e   b o d y   16  t o   s e a l i n g l y   e n g a g e   w i t h   a  

s e a l i n g   s e a t   1 7 .  



The  v a l v e s   14  a r e   i n s e r t e d   in  t h e   p i p e l i n e s  

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

f r o m   t h e   pumps   6  to   t h e   c y l i n d e r s   2  b u t   to   p r e v e n t  

t he   p a s s a g e   of  f l u i d   in   t h e   r e v e r s e   d i r e c t i o n .  

The  v a l v e   m e a n s   13  a l s o   c o m p r i s e   c o n t r o l   m e a n s  

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

t h e s e   c o n t r o l   means   18  c o m p r i s e   a  s h a f t   19  w i t h   f o u r  

e c c e n t r i c   cams  20  a r r a n g e d   t o   e n g a g e   r e s p e c t i v e   p u s h - r o d s  

21  of  t h e   c l o s u r e   m e m b e r s   15  w h e r e b y   to   d i s p l a c e  

them  f r o m   t h e i r   r e s p e c t i v e   s e a l i n g   s e a t s   17  of  t h e  

n o n - r e t u r n   v a l v e s   1 4 .  

S i n  -   t h e   l i f t   1  i s   of  t h e   m o v a b l e   t y p e ,   t h e  

h y d r a u l i c   u n i t   5  i s   m o u n t e d   on  a  p o r t a b l e   s t r u c t u r e   2 3 ,  

p r e f e r a b l y   in  t h e   f o r m   of   a  t r o l l e y   p r o v i d e d   w i t h  

w h e e l s   2 4 .  

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

now  be  d e s c r i b e d .  

In   t h e   f o l l o w i n g   d e s c r i p t i o n   t h e   l i f t   w i l l   be  i n i t i a l l y  
c o n s i d e r e d   in  i t s   c o n d i t i o n   shown  in  t h e   d r a w i n g s   w h e r e  

t h e   m o v a b l e   member   4  i s   in   a  l o w e r e d   p o s i t i o n .  

To  r a i s e   t h e   m o v a b l e   member   4,  t h e   e l e c t r i c   m o t o r  

12  is   c a u s e d   to   r o t a t e   in   t h e   s e n s e   i n d i c a t e d   by  a r r o w  

M;  t h i s   r e s u l t s   in  t h e   pumps   6  b e i n g   e n t r a i n e d   i n  

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

c y l i n d e r s   2  w h e r e b y   t h e   m o v a b l e   member   4  i s   r a i s e d .  

When  t h e   m o v a b l e   m e m b e r   4  r e a c h e s   i t s   r a i s e d  

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

u n t i l   t h e   m o t o r   12  i s   h a l t e d   w i t h   t h e   c o n s e q u e n t  

h a l t i n g   of  t h e   pumps  6.  The  m o v a b l e   member   4  r e m a i n s  

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

n o n - r e t u r n   v a l v e s   14 ,   t h e   c l o s u r e   m e m b e r s   15  of  w h i c h  

e n g a g e   w i t h   t h e i r   r e s p e c t i v e   s e a l i n g   s e a t s   1 7 .  

To  l o w e r   t h e   m o v a b l e   member   4  i t   i s   s u f f i c i e n t  

to   t u r n   t h e   c o n t r o l   s h a f t   19,   by  means   of   a  s u i t a b l e  

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

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

s e a t s   17  and  t h u s   n e u t r a l i s e   t h e   n o n - r e t u r n   v a l v e s   1 4 .  



The  m o v a b l e   member   4  d e s c e n d s   u n d e r   t h e   a c t i o n   o f  

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

2  is   e x p e l l e d   v i a   t h e   p i p e l i n e s   10 ,   c a u s i n g   t h e  

pumps  6  t o   r o t a t e   in  a  s e n s e   o p p o s i t e   to  t h a t   a b o v e .  

The  s y n c h r o n i s a t i o n   of   t h e   l o w e r i n g   of  t h e   member   4 

by  t h e   f o u r   c y l i n d e r s   2  is   e n s u r e d   by  t h e   f a c t   t h a t  

t h e   pumps  6  a l l o w   t h e   p a s s a g e   of  an  e q u a l   v o l u m e  

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

r o t a t e   a t   t h e   same  s p e e d   due  to   t h e i r   s h a f t s   b e i n g  

f a s t   f o r   r o t a t i o n   w i t h   e a c h   o t h e r .  

The  f o u r - c o l u m n   t y p e   p l a t f o r m   l i f t   a c c o r d i n g   t o  

t h e   i n v e n t i o n   p o s s e s s e s   t h e   r e q u i r e d   s y n c h r o n i s a t i o n  

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

of   t h e   m o v a b l e   member   a n d , a t   t h e   same  t i m e , i s   s i m p l e  

t o   c o n s t r u c t   and  r e l i a b l e   in  o p e r a t i o n .  



1.  A  m o t o r - v e h i c l e   p l a t f o r m   l i f t   (1)  of  t h e   f o u r   c o l u m n  

t y p e ,   c o m p r i s i n g   f o u r   h y d r a u l i c   l i f t i n g   c y l i n d e r s   (2)  

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

c o l u m n   (3)  of  t h e   l i f t   ( 1 ) ,   c h a r a c t e r i s e d   in  t h a t  

i t   f u r t h e r   c o m p r i s e s   f o u r   h y d r a u l i c   pumps  (6)  e a c h  

c o n n e c t e d   to   a  r e s p e c t i v e   one   of  t h e   c y l i n d e r s   ( 2 )  

v i a   a  r e s p e c t i v e   p i p e l i n e   ( 1 0 ) ,   t h e s e   pumps  (6)  h a v i n g  

t h e i r   r e s p e c t i v e   d r i v e   s h a f t s   (6a)   c o u p l e d   f o r   r o t a t i o n  

w i t h   e a c h   o t h e r .  

2.  A  l i t t   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   v a l v e   means   (13)  a r e   p r o v i d e d   in  t h e   s a i d  

c o n n e c t i n g   p i p e l i n e s   ( 1 0 ) .  

3.  A  l i f t   a c c o r d i n g   to   C l a i m   2,  c h a r a c t e r i s e d   i n  

t h a t   t h e   s a i d   v a l v e   means  (13)  c o m p r i s e   f o u r   n o n - r e t u r n  

v a l v e s   (14)  e a c h   i n s e r t e d   in   a  r e s p e c t i v e   one  of  t h e  

c o n n e c t i n g   p i p e l i n e s   (10)  s u c h   as  to   p e r m i t   t h e   p a s s a g e  
of  f l u i d   f r o m   t h e   c o r r e s p o n d i n g   pump  (6)  to   i t s  

a s s o c i a t e d   c y l i n d e r   (2)  b u t   t o   p r e v e n t   t h e   p a s s a g e   o f  

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

(19,   20)  f o r   n e u t r a l i s i n g   t h e   o p e r a t i o n   of  t h e  

n o n - r e t u r n   v a l v e s   ( 1 4 ) .  

4.  A  l i f t   a c c o r d i n g   to  C l a i m   3,  c h a r a c t e r i s e d   in  t h a t  

t he   s a i d   c o n t r o l   means  c o m p r i s e   a  c o n t r o l   s h a f t   ( 1 9 )  

h a v i n g   f o u r   e c c e n t r i c   cams  (20)   a r r a n g e d   to   e n g a g e   t h e  

c l o s u r e   m e m b e r s   (15)  of  t h e   n o n - r e t u r n   v a l v e s   ( 1 4 )  

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

s e a t s   ( 1 7 ) .  
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