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©  A  lifting  device. 

A  lifting  device  for  lifting  and  transferring  a  load,  said 
device  having  a  rigid  carrier  arm  (1)  supporting  load  receiving 
means  (2),  andtransfer  means  (13,12,10,9a,9b,8a,8b,7a,7b, 
6a,  6b,  5a,  5b)  for  lateral  movement  of  said  carrier  arm. 

In  order  to  achieve  said  movement  of the  carrier  arm  said 
transfer  means  includes two  symmetrically  disposed  transfer 
assemblies  each  having  a  link  member  (5a;  5b)  pivotably 
connected  at  a  separate  end  of  the  carrier  arm  (1)  and  a  lever 
(6a;  6b)  pivotably  connected  at  one  end  to  the  associated  link 
member,  said  lever  being  pivotably  supported  at  its  other  end 
by  a  pivot  shaft  (7a,  7b).  Said  transfer  means  also  includes 
drive  means  (13,  12)  and  transmission  means  (9a,  9b, 8a, 8b) 
for  simultaneous  pivoting  the  levers  in  opposite  directions. 



The  p resen t   invent ion   r e l a t e s   to  a  l i f t i n g   device  for  l i f t i n g   a  l o a d ,  

compris ing  a  r ig id   c a r r i e r   arm  to  be  placed  over  the  load,  means  f o r  

r ece iv ing   the  load,  the  c a r r i e r   arm  suppor t ing   said  means  for  r e c e i v i n g  

the  load,  and  t r a n s f e r   means  connected  to  said  c a r r i e r   arm  for  p a r a l l e l  

movement  t he r eo f   in  i ts   l a t e r a l   d i r e c t i o n .  

P r i m a r i l y ,   the  l i f t i n g   device  is  intended  for  l i f t i n g   and/or  moving 

a  p a t i e n t   confined  to  bed  between  two  p l a c e s .  

Such  l i f t i n g   dev ices ,   often  r e f e r r e d   to  as  p a t i e n t   l i f t e r s ,   are  p r e -  

v ious ly   known  for  f a c i l i t a t i n g   the  work  of  the  medical  s t a f f   in  h o s p i -  

ta ls   and  s i m i l a r   i n s t i t u t i o n s   for  l i f t i n g   and  moving  p a t i e n t s   having  r e -  

duced  f a c u l t y   of  motion  or  being  confined  to  t h e i r   beds  for  other   r e a s o n s .  

Pr ior   art   l i f t i n g   devices  are  often  bulky  and  d i f f i c u l t   to  handle  and 

r equ i re   for  handling  often  more  than  one  person.   Moreover,  p r io r   a r t  

l i f t i n g   devices  g e n e r a l l y   are  mounted  on  the  f loor   or  a  wall  and  so 

va luable   space  is  los t   in  the  room  where  the  l i f t i n g   device  is  accomodated .  

There  are  p r e v i o u s l y   knwon  p a t i e n t   l i f t e r s   a t t ached   to  the  c e i l i n g  

of  a  room,  such  l i f t e r s   i nc lud ing   a  r ig id   c a r r i e r   bar  to  be  placed  a long  

and  over  a  person  to  be  l i f t e d .   The  bar  is  suppor ted  at  i ts   both  ends 

by  two  cables  which  over  pul leys   in  the  c e i l i n g   are  connected  to  a  t e l f e r  

having  two  cable  e x i t s .   A  device  for  r e ce iv ing   and  suppor t ing   a  p a t i e n t  

can  be  a t t ached   to  the  c a r r i e r   bar.  This  type  of  l i f t i n g   device  o n l y  

allows  v e r t i c a l   movement.  The re fo re ,   when  moving  a  p a t i e n t   from  e.g.  a 

s t r e t c h e r   to  a  bed,  f i r s t   the  p a t i e n t   has  to  be  l i f t e d   from  the  s t r e t c h e r  

which  then  has  to  be  removed  whereupon  the  bed  is  brought  in  under  t h e  

p a t i e n t   which  is  then  lowered  down  onto  the  bed.  

The  Swedish  l a id-open   s p e c i f i c a t i o n   7508892-2  d i s c l o s e s   a  p a t i e n t  

l i f t e r   inc lud ing   a  c a r r i e r   bar  supported  by  a  lever   which  is  p i v o t a b l y  

supported  by  a  ho r i zon t a l   sha f t .   The  c a r r i e r   bar  is  movable  in  i t s  



l a t e r a l   d i r e c t i o n   by  r o t a t i o n   of  said  sha f t .   This  p a t i e n t   l i f t e r  c a h  b e  

handled  by  one  ope ra to r   and  allows  movement  of  a  p a t i e n t   between  two 

suppor t   s u r f a c e s ,   e.g.  a  s t r e t c h e r   and  a  bed,  wi thout   i n t e r m e d i a t e   move- 

ment  of  said  suppor t   s u r f a c e s .   However,  this   p a t i e n t   l i f t e r   occupies   a 

r e l a t i v e l y   large  f loor   a r e a .  

The  ob jec t   of  the  p r e sen t   i nven t ion   is  to  provide  a  new  l i f t i n g  

device  which  obv ia t e s   the  above-ment ioned  drawbacks  of  p r io r   a r t   l i f t i n g  

devices   and  is  p a r t i c u l a r l y   su i t ed   for  ope ra t ion   in  narrow  s p a c e s .  
This  ob jec t   is  achieved  by  means  of  a  l i f t i n g   device  for  l i f t i n g   a 

load  which  device  comprises  a  r i g id   c a r r i e r   arm  to  be  placed  over  s a i d  

load,   said  c a r r i e r   arm  suppor t ing   means  for  r e c e i v i n g   said  load,  a  t r a n s -  

fer   means  connected  to  said  c a r r i e r   arm  for  p a r a l l e l   movement  of  t h e  

c a r r i e r   arm  in  i ts   l a t e r a l   d i r e c t i o n .   Said  t r a n s f e r   means  inc ludes   two 

s i m i l a r   t r a n s f e r   a s s e m b l i e s ,   each  having  a  r i g id   link  member  p i v o t a b l y  

connected  at  s e p a r a t e   ends  of  the  c a r r i e r   arm,  and  a  lever   p i v o t a b l y  

connected  at  one  end  to  the  a s s o c i a t e d   link  member  and  p i v o t a b l y   s u p p o r t e d  

at  i ts   other   end.  Said  t r a n s f e r   assembl ies   are  symmet r i ca l l y   a r r a n g e d  

for  p ivo t ing   said  levers   in  oppos i te   d i r e c t i o n s ,   thereby  a l lowing  t h e  

ends  of  the  l ink  members  connected  to  the  c a r r i e r   arm  and  so  the  c a r r i e r  

arm  to  be  l i f t e d   and  moved  in  l a t e r a l   d i r e c t i o n .  

For  the  purpose  of  e l u c i d a t i o n   the  inven t ion   will  be  desc r ibed   i n  

g r e a t e r   de t a i l   in  the  fo l lowing   with  r e f e r e n c e   to  the  accompanying 

drawings,   w h e r e i n  

Fig.  1  is  a  s i m p l i f i e d   view  showing  the  p r i n c i p l e   s t r u c t u r e   of  a 

l i f t i n g   device  according  to  the  i n v e n t i o n ;  

Figs.  2A  and  28  are  p a r t i a l   de t a i l   views  on  a  large  scale  showing 

e s s e n t i a l   po r t i ons   of  the  l i f t i n g   device  in  Fig.  1; 

Fig.  3  i l l u s t r a t e s   a  r e a l i z a t i o n   of  the  l i f t i n g   device  according  t o  

the  i n v e n t i o n ;  

Figs.  4A  and  4B  i l l u s t r a t e   in  two  d i f f e r e n t   p o s i t i o n s   in  s i m p l i f i e d  

manner  a  modified  s t r u c t u r e   of  the  l i f t i n g   device  according  to  Fig.  1;  

and 

Fig.  5  i l l u s t r a t e s   a  s t a b i l i z i n g   means  for  the  l i f t i n g   device  a c c o r d -  

ing  to  the  i n v e n t i o n ,   said  s t a b i l i z i n g   means  being  connected  to  t h e  

link  members  of  the  l i f t i n g   d e v i c e .  

The  fo l lowing   d e s c r i p t i o n   of  the  l i f t i n g   device  according  to  the  i n -  

vent ion  is  d i r e c t e d   to  an  a p p l i c a t i o n   as  a  p a t i e n t   l i f t e r .   However,  as 

mentioned  below  the  l i f t i n g   device  provided  with  a  s u i t a b l y   s t r u c t u r e d  



load  r e c e i v i n g   means  can  be  used  for  l i f t i n g   any  type  of  l o a d .  

Refe r r ing   to  Fig.  1  which  s c h e m a t i c a l l y   i l l u s t r a t e s   the  p r i n c i p l e  

s t r u c t u r e   of  a  l i f t i n g   device  according  to  the  inven t ion   occupying  i t s  

top  p o s i t i o n ,   the  l i f t i n g   device  has  a  r ig id   c a r r i e r   arm  1  with  a  l o n g i -  

tud ina l   ex tens ion   s u i t a b l e   for  the  p a r t i c u l a r   a p p l i c a t i o n   of  the  l i f t i n g  

device .   P r e f e r a b l y ,   the  c a r r i e r   bar  1  inc ludes   a  pipe  or  two  p a r a l l e l  

side  members  which  are  r i g i d l y   connected  by  means  of  cross  members 

(Fig.  3 ) .  

In  Figs.  1,  4A  and  48  most  of  the  components  of  the  l i f t i n g   d e v i c e  

are  i l l u s t r a t e d   in  a  s i m p l i f i e d   manner  by  means  of  s t r a i g h t   l i n e s ,  

c ross ing   l ines   showing  the  presence  of  a r t i c u l a t i o n s   for  a l lowing  mutual  

movement.  However,  i t   is  emphasized  tha t   the  components  i l l u s t r a t e d   as  

s t r a i g h t   l ines   in  p r a c t i c e   also  have  a  l a t e r a l   e x t e n s i o n .  

A  load  r e c e i v i n g   means  2  for  r e ce iv ing   and  suppor t ing   a  p a t i e n t   i s  

connected  to  the  c a r r i e r   arm  1  and  supported  the reby .   Said  r e c e i v i n g   means 

can  be  made  r e l e a s a b l e   from  the  l i f t i n g   device  and  can  also  include  t h e  

c a r r i e r   arm.  In  Fig.  1  said  load  r ece iv ing   means  2  is  shown  as  c o n s i s t i n g  

of  severa l   r ig id   yokes  3  connected  to  the  c a r r i e r   bar  1,  l i f t i n g   bands 

4  being  r e l e a s a b l y   a t t ached   to  the  legs  of  said  yokes.  However,  said  load  

r ece iv ing   means  2  can  be  embodied  in  var ious   other   ways,  another   s u i t a b l e  

embodiment  for  r e ce iv ing   p a t i e n t s   being  shown  in  Fig.  3.  

Rigid,   p r e f e r a b l y   s t r a i g h t   link  members  5a  and  5b  are  p i v o t a b l y  

connected  to  both  the  ends  of  the  c a r r i e r   arm  1  which  link  members  a t  

t h e i r   other   ends  are  p ivo t ab ly   connected  to  a  r e s p e c t i v e   lever  6a  and 

6b.  These  levers   6a  and  6b  are  in  turn  p i v o t a b l y   supported  and  r i g i d l y  

fixed  to  s epa ra t e   pivot   sha f t s   7a  and  7b,  r e s p e c t i v e l y .   The  pivot   s h a f t s  

7a,  7b  are  suppor ted  in  a  frame  27  which  is  bol ted   to  the  c e i l i n g   of  a 

room.  In  the  embodiment  of  the  l i f t i n g   device  which  is  desc r ibed   h e r e  

the  pivot   sha f t s   are  v e r t i c a l .   However,  as  mentioned  below,  they  can 

have  other  d i r e c t i o n s .  

At  t h e i r   ends  facing  away  from  the  levers   6a  and  6b  the  v e r t i c a l  

pivot   shaf t s   7a  and  7b  have  t r a n s m i s s i o n   members  8a  and  8b  which  f o r  

t r a n s m i t t i n g   a  r o t a t i n g   movement  to  the  pivot   sha f t s   engage  c o r r e s p o n d -  

ing  t r a n s m i s s i o n   members  9a,  9b  of  a  sha f t   10.  In  the  embodiment  o f  

the  l i f t i n g   device  shown  in  Fig,  1,  the  shaf t   10  is  an  e longa ted   worm 

of  a  worm  gear  12  the  input  shaf t   of  which  is  coupled  to  a  motor  13 

which  may  be  p n e u m a t i c a l l y   o r  h y d r a u l i c a l l y   driven  but  p r e f e r a b l y   e l e c -  

t r i c a l l y   d r i v e n .  



The  above  mentioned  components  13,  12,  10,  9a,  9b,  8a,  8b,  7a,  7 b ,  

6a,  6b  and  5a,  5b  c o n s t i t u t e   t r a n s f e r   means  for  p a r a l l e l   movement  of  t h e  

c a r r i e r   bar  1  in  i ts   l a t e r a l   d i r e c t i o n .   Said  t r a n s f e r   means  i n c l u d i n g  

dr ive  means  and  t r a n s m i s s i o n   means  is  provided  to  drive  said  pivot   s h a f t s  

7a  and  7b  in  oppos i t e   r o t a t i o n a l   d i r e c t i o n s .  

Apparen t ly   said  t r a n s f e r   means  inc ludes   two  t r a n s f e r   a s s e m b l i e s  

i n t e r c o n n e c t e d   by  means  of  said  drive  means  and  t r a n s m i s s i o n   means.  The 

two  t r a n s f e r   a ssembl ies   are  s i m i l a r ,   the  components  t he r eo f   having  i d e n -  

t i c a l   lengths   and  s t r u c t u r e .   The  length  of  the  c a r r i e r   arm  1  is  equal  t o  

the  d i s t a n c e   between  the  p ivot   sha f t s   7a  and  7b. 

It  is  a p p r e c i a t e d   tha t   the  members  having  the  same  r e f e r e n c e   f i g u r e s ,  

e .g.   levers   6a  and  6b,  have  the  same  l o n g i t u d i n a l   e x t e n s i o n s   and  so  when 

r o t a t i n g   the  p ivot   sha f t s   7a  and  7b  in  oppos i te   d i r e c t i o n s   the  c a r r i e r  

arm  1  will  be  t r a n s f e r r e d   p e r p e n d i c u l a r l y   to  i ts   l o n g i t u d i n a l   e x t e n s i o n .  

From  an  i n i t i a l   l i f t i n g   p o s i t i o n   where  the  levers   6a  and  6b  are  p a r a l l e l  

and  facing  in  the  same  d i r e c t i o n   the  levers   can  be  r o t a t e d   e i t h e r   i n -  

wardly  or  outwardly  thereby  ach iev ing   the  same  l i f t i n g   act ion  on  t h e  

c a r r i e r   arm  1. 

The  connect ion   of  the  link  members  5a  and  5b  to  the  c a r r i e r   arm  1 

has  such  a  s t r u c t u r e   tha t   the  link  members  can  pivot   around  an  a x i s  

e s s e n t i a l l y   p e r p e n d i c u l a r   to  the  l o n g i t u d i n a l   ex tens ion   of  the  c a r r i e r  

arm  which  axis  is  h o r i z o n t a l   when  the  l i f t i n g   device  is  mounted  on  p l a c e .  

P r e f e r a b l y   a  sha f t   17  (Fig.  2B)  is  used  for  this   connec t ion ,   t h e r e b y  

c o u n t e r - a c t i n g   the  tendency  of  l a t e r a l   swinging  of  the  load  r e c e i v i n g  

means.  Another  s u i t a b l e   a r t i c u l a t i o n   for  this   connect ion   is  a  u n i v e r s a l  

j o i n t ,   such  as  a  ball  and  socket .   Such  an  a r t i c u l a t i o n   also  allows  move- 

ment  between  the  link  members  5a  and  5b  and  the  c a r r i e r   arm  around  an 

axis  p a r a l l e l   to  the  c a r r i e r   arm  and  so  l a t e r a l   swinging  motion  of  s a i d  

load  r e c e i v i n g   means  will  not  be  c o u n t e r - a c t e d .   The  connect ion  of  t h e  

link  members  5a  and  5b  to  the  r e s p e c t i v e   levers   6a  and  6b  is  made  f o r  

a l lowing  pivot   around  both  a  v e r t i c a l   and  a  h o r i z o n t a l   axis  p e r p e n d i c u -  

lar  to  the  c a r r i e r   arm.  A  s u i t a b l e   a r t i c u l a t i o n   in  this   case  is  a  u n i v e r -  

sal  j o i n t ,   such  as  a  ball  and  socket   (Fig.  3).  However,  as  shown  in  

Fig.  2A  also  a  v e r t i c a l   pivot   19  can  be  p i v o t a b l y   mounted  at  the  end  o f  

the  r e s p e c t i v e   lever   6b  facing  away  from  the  a s s o c i a t e d   pivot   s h a f t  

which  pivot   at  i ts   lower  end  has  a  l a t e r a l   through  sha f t   16  which  i s  

connected  to  the  a s s o c i a t e d   link  member  5b.  This  l a t t e r   a r t i c u l a t i o n   w i th  

r ig id   sha f t s   c o u n t e r - a c t   unfavourab le   swing  motions  of  said  load  r e c e i v i n g  

means.  



Of  course ,   the  t r a n s m i s s i o n   between  the  output   shaf t   10  of  the  worm 

gear  12  and  the  two  pivot   sha f t s   7a  and  7b  can  be  c o n s t i t u t e d   in  many 
d i f f e r e n t   ways.  However,  these  t r a n s m i s s i o n s   are  p r e f e r a b l y   embodied 

as  bevel  d r ives   8a,  9a  and  8b,  9b  r e s p e c t i v e l y ,   the  shaf t s   10,  7a  and 

7b  being  suppor ted  and  c a r r i e d   in  bear ings   in  a  s u i t a b l e   manner.  The 

exchange  gear  r educ t ion   between  the  shaf t   10  and  the  pivot   sha f t s   7a 

and  7b  p r e f e r a b l y   is  2:1  in  order  tha t   the  load  on  the  levers   6a  and  6b 

is  kept  at  r easonab le   values  when  ope ra t i ng   the  l i f t i n g   device .   The  d r i v e  

means  and  t r a n s m i s s i o n   means  desc r ibed   above  sometimes  may  be  too  heavy 

to  be  fixed  to  the  c e i l i n g   of  rooms  in  older   b u i l d i n g s .   A  c o n s i d e r a b l y  

l i g h t e r   drive  means  and  t r a n s m i s s i o n   means  (not  shown)  are  based  on  a 

chain  dr ive .   In  this   case  the  t r a n s m i s s i o n   can  include  sprocke ts   f i x e d  

at  the  ends  of  each  pivot   shaf t   5a,  5b  which  sp rocke t s   are  r o t a t a b l e  

in  d i f f e r e n t   d i r e c t i o n s   by  means  of  an  endless   chain  having  c r o s s i n g  

pa r t s .   A  cent ra l   sp rocke t   f ixed  on  an  a d d i t i o n a l   shaf t   engages  the  c h a i n  

and  said  shaf t   is  driven  over  a  gear  connected  by  means  of  a  m o t o r .  

The  levers   6a  and  6b  are  r i g i d l y   fixed  to  a  r e s p e c t i v e   pivot  s h a f t  

7a  and  7b  and  extend  downwardly  theref rom  under  an  angle  of  d e c l i n a t i o n  

which  is  less  than  900.  However,  i t   is  a p p r e c i a t e d   that   in  other  embodi-  

ments  of  the  l i f t i n g   device  the  levers   can  form  any  angle  to  the  p i v o t  

sha f t s   and  also  extend  upwardly  t h e r e f r o m .  

In  fig.  1  the  t r a n s f e r   means  of  the  l i f t i n g   device  is  shown  e n t i r e -  

ly  over  the  c a r r i e r   arm  and  is  mounted  to  the  c e i l i n g   of  a  room  by  means 

of  the  frame  27  (see  also  Fig.  3).  However,  said  t r a n s f e r   means  and  t h e  

a s s o c i a t e d   frame  can  be  mounted  on  the  f loor   of  a  room,  the  pivot  s h a f t s  

7a  and  7b  thereby  extending  upwardly  from  the  f l oo r .   This  l a t t e r   a l t e r -  

na t ive   embodiment  is  of  i n t e r e s t   only  in  the  case  of  ample  space  in  t h e  

room  where  the  l i f t i n g   device  is  p l a c e d .  

In  said  a l t e r n a t i v e   embodiment  of  the  l i f t i n g   device  the  l e v e r s  

can  however  only  be  r o t a t ed   inwardly  in  order  tha t   the  c a r r i e r   arm  1 

shall   be  able  to  pass  through  i ts   top  p o s i t i o n ,   in  which  the  levers   a r e  

d i r e c t e d   towards  each  other  and  located  in  the  same  v e r t i c a l   p l a n e .  

In  this   a l t e r n a t i v e   embodiment  the  c a r r i e r   arm  should  be  somewhat 

s h o r t e r   than  the  d i s t ance   between  the  pivot   sha f t s   7a,  7b  since  o t h e r -  

wise  the  l a t t e r   will  o b s t r u c t   the  c a r r i e r   arm  when  passing  through  i t s  

top  p o s i t i o n .  

The  ope ra t ion   of  ;.he  l i f t i n g   device  is  desc r ibed   below  wi th  

r e f e r e n c e   to  the  embodiment  of  Fig.  1. 



For  l i f t i n g   and  t r a n s f e r r i n g   between  two  suppor t ing   s u r f a c e s   a 

p a t i e n t   suppor t ed   in  said  r e c e i v i n g   means  2  the  l i f t i n g   device  is  p u t  
into  a  p o s i t i o n   where  the  levers   6a  and  6b  are  p a r a l l e l   and  the  l ink  mem- 
bers  5a  and  5b  are  e s s e n t i a l l y   v e r t i c a l .   The  bed  or  s i m i l a r   r e s t i n g   p l a c e  

on  which  the  p a t i e n t   to  be  l i f t e d   l i es   is  i n s e r t e d   under  the  c a r r i e r   arm 
1  so  tha t   the  l a t t e r   takes  a  p o s i t i o n   along  the  person  in  q u e s t i o n .   Then 

t h e   person  is  placed  in  sa;d  r e c e i v i n g   means  2  and  the  l i f t i n g   d e v i c e  

can  be  a c t i v a t e d .   When  s t a r t i n g   the  motor  13  the  sha f t s   7a  and  7b  w i l l  

r o t a t e   in  oppos i te   d i r e c t i o n s ,   e.g.  so  tha t   the  l evers6a   and  6b  are  p i v o t -  

ed  outwardly  from  the  c a r r i e r   arm  as  shown  in  Fig.  1.  Since  the  ends  

of  the  levers   6a  and  6b  fac ing  away  from  the  pivot   sha f t s   7a  and  7b  a r e  

turned  outwardly  the  link  members  5a  and  5b  will  be  brought  along  and 

so  the  ends  of  the  link  members  connected  to  the  c a r r i e r   arm  will  be 

urged  in  a  d i r e c t i o n   p e r p e n d i c u l a r   to  i ts   l o n g i t u d i n a l   e x t e n s i o n .  

During  the  movement  of  the  c a r r i e r   arm  from  i t s   bottom  p o s i t i o n   t o  

i ts   top  p o s i t i o n   ( r o t a t i o n   of  the  pivot   sha f t s   over  90°)  where  the  l e v e r s  

are  loca ted   in  the  same  v e r t i c a l   p lane,   the  c a r r i e r   arm  d e s c r i b e s   a  c u r v e .  

When  the  r o t a t i o n   of  the  sha f t s   are  cont inued  over  another   90°  t h e  

c a r r i e r   arm  performs  a  r everse   movement  downwardly  to  a  l a t e r a l l y   d i s -  

placed  second  bottom  p o s i t i o n ,   the  c a r r i e r   arm  thereby  d e s c r i b i n g   a 

curve  which  in  r e l a t i o n   to  a  v e r t i c a l   plane  through  the  two  pivot   s h a f t s  

7a  and  7b  is  symmetrical   to  said  f i r s t   mentioned  c u r v e .  

By  s u i t a b l e   s e l e c t i o n   of  the  lengths   of  the  levers   6a,  6b,  the  l i n k  

members  5a,  5b  and  the  c a r r i e r   arm  as  well  as  the  a n g l e d   between  t h e  

levers   and  the  sha f t s   7a,  7b  a  des i r ed   shape  of  said  curve  is  a c h i e v e d .  

For  a  p a t i e n t   l i f t e r   said  curve  should  have  an  i n t i a l   steep  slope  up-  

wardly  which  slope  s u c c e s s i v e l y   d e c r e a s e s .   In  this   way  a  very  a p p r o -  

p r i a t e   movement  is  achieved  for  the  l i f t i n g   device  in  which  movement 

the  c a r r i e r   arm  in  an  i n i t i a l   stage  p r i n c i p a l l y   is  l i f t e d   whereupon  t h e  

movement  in  h o r i z o n t a l   d i r e c t i o n   g r a d u a l l y   will  i nc rease   unt i l   the  t o p  

p o s i t i o n   of  the  c a r r i e r   arm  is  reached.   From  th is   p o s i t i o n   the  r e v e r s e  

movement  takes  place  and  the  c a r r i e r   arm  is  lowered  on  to  the  other   s i d e  

of  the  l i f t i n g   d e v i c e .  

In  accordance  with  a  f u r t h e r   f e a t u r e   of  the  inven t ion   a  b i a s i n g  

device  15  is  provided  between  two  members  l l a ,   llb  f ixed  to  the  p i v o t  

sha f t s   7a  and  7b.  The  b ias ing   device  15  may  be  shaped  as  a  tens ion  s p r i n g  

which  has  i t s   most  biased  or  extended  s t a t e   when  the  c a r r i e r   arm  takes  any 

of  i t s   bottom  p o s i t i o n s .   When  the  b ias ing   device  15  is  a  t ens ion   s p r i n g  

said  members  l l a ,   llb  can  be  e i t h e r   r i g id   arms  or  cables  the  l a t t e r   t o  



be  wound  around  the  pivot   s h a f t s .   The  b i a s ing   device  15  is  comple te ly   un-  

loaded  when  the  levers   6a  and  6b  are  s i t u a t e d   in  the  same  v e r t i c a l   p l a n e ,  

i . e .   when  the  c a r r i e r   arm  1  takes  i ts   top  p o s i t i o n .   When  o p e r a t i n g   t h e  

l i f t i n g   device  the  b ias ing   device  will  c o n t r i b u t e   to  the  r o t a t i o n   of  t h e  

pivot   sha f t s   during  the  l i f t i n g   stage  while  d u r i n g  t h e  l o w e r i n g   s t a g e  

the  b ias ing   device  will  smooth  the  movemenc  at  the  same  time  as  a 

bias  is  b u i l t   up  in  the  b ias ing   d e v i c e .  

It  is  a p p r e c i a t e d   that   the  b ias ing   device  15  can  be  embodied  in  a 

v a r i e t y   of  ways.  Thus,  it  may  also  be  hyd rau l i c   or  p e n u m a t i c .  

Fig.  3  i l l u s t r a t e s   a  p r e f e r r e d   embodiment  of  the  l i f t i n g   d e v i c e .  

In  this   f i gu re   the  same  r e f e r e n c e   numerals  are  used  as  in  Fig.  1  and 

2  for  denot ing  the  same  components .  

As  shown  in  Fig.  3  the  c a r r i e r   arm  1  has  two  side  members  la  and  lb  

which  are  r i g i d l y   connected  by  means  of  cross  members.  One  cross  member 

at  each  end  of  the  c a r r i e r   arm  serves  as  a  h o r i z o n t a l   shaf t   17  for  t h e  

r e s p e c t i v e   link  member  5a,  5b  for  connec t ing   the  same  to  the  c a r r i e r  

bar.  The  link  members  5a  and  5b  are  connected  at  t h e i r   upper  ends  to  a 

r e s p e c t i v e   lever  6a,  6b  by  a  ball  and  socket   a r t i c u l a t i o n   18. 

The  upper  po r t ions   of  the  pivot  sha f t s   7a  and  7b  are  accommodated 

in  a  casing  14  t oge the r   with  the  worm  gear  12,  the  motor  13  and  t h e  

b ias ing   device  15. 

In  accordance  with  another   embodiment  of  the  l i f t i n g   device  shown 

in  Fig.  4A  and  4B  the  c a r r i e r   bar  1  is  s h o r t e r   than  the  d i s t ance   between 

the  two  v e r t i c a l   pivot  sha f t s   7a  and  7b. 

Fig.  4A  i l l u s t r a t e s   the  l i f t i n g   device  in  a  p o s i t i o n   where  t h e  

levers   6a  and  6b  are  r o t a t ed   outwardly  at  a  r e l a t i v e   angle  of  180   in  

which  p o s i t i o n   the  c a r r i e r   arm  1  takes  i t s   top  p o s i t i o n .   In  Fig.4B  t h e  

l i f t i n g   device  is  i l l u s t r a t e d   with  the  c a r r i e r   arm  1  in  i ts   bottom  p o s i -  

tion  and  the  link  members  5a  and  5b  are  p a r a l l e l   and  v e r t i c a l .   In  t h i s  

bottom  p o s i t i o n   the  two  levers   6a  and  6b  are  d i r e c t e d   s l i g h t l y   towards  

each  other   from  the  r e s p e c t i v e   pivot  s h a f t s .  

In  this   embodiment  of  the  l i f t i n g   device  the  r e l a t i v e   l o n g i t u d i n a l  

e x t e n s i o n s   of  the  c a r r i e r   arm  1  the  link  members  5a  and  5b  and  the  l e v e r s  

6a  and  6b  are  def ined  such  that   the  link  members  take  p a r a l l e l   p o s i t i o n  

(bottom  p o s i t i o n   of  the  c a r r i e r   arm)  when  the  two  levers   from  p a r a l l e l  

p o s i t i o n s   have  been  ro t a t ed   inwardly  towards  each  other   a  small  a n g l e ,  

s u b s t a n t i a l l y   20° .  

It  is  i p r e c i a t e d   that   in  th is   embodiment  the  l i f t i n g   height   will  be 

g r e a t e r   than  for  the  embodiments  <own  in  Figs.  1  and  3.  From  the  i n i -  

t ia l   bottom  p o s i t i o n   of  the  l i f t i n g   device  shown  in  Fig.  4B  the  two 



pivot   sha f t s   7a  and  7b  are  r o t a t e d   c o u n t e r - c l o c k w i s e   and  c l o c k w i s e ,  

r e s p e c t i v e l y   (seen  from  above),   the  levers   6a  and  6b  thereby  l i f t i n g  

the  c a r r i e r   arm  1  by  i n t e r m e d i a t i o n   of  the  l ink  members  5a  and  5b.  In 

the  movement  of  the  levers   from  the  p o s i t i o n   shown  in  Fig.  4B  to  t h e  

p o s i t i o n   where  the  levers   are  p a r a l l e l ,   i . e .   a f t e r   a  r o t a t i o n   o f  

approx imate ly   20°  of  the  p ivot   s h a f t s ,   the  c a r r i e r   arm  1  p r i n c i p a l l y  

performs  a  movement  upwardly  while  i ts   movement  in  ho r i zon t a l   d i r e c t i o n  

is  small .   Upon  f u r t h e r   r o t a t i o n   of  the  pivot   shaf t s   the  movement  i n  

v e r t i c a l   d i r e c t i o n   will  cont inue   to  dominate  but  g r a d u a l l y   dec reases   i n  

r e l a t i o n   to  the  movement  in  h o r i z o n t a l   d i r e c t i o n   unt i l   the  c a r r i e r   arm 

takes  i ts   top  p o s i t i o n   where  the  levers   are  facing  away  from  each  o t h e r  

and  loca ted   in  the  same  v e r t i c a l   plane.   When  the  r o t a t i o n   of  the  p i v o t s  
sha f t s   are  cont inued  the  levers   are  brought  out  on  the  other   side  o f  

the  l i f t i n g   dev ice ,   the  reverse   movement  taking  place  and  the  c a r r i e r  

arm  being  lowered  to  i t s   bottom  p o s i t i o n .   S imi la r   to  the  embodiment 

shown  in  Fig.  1  the  i n i t i a l   l i f t i n g   and  the  f inal   lowering  of  the  c a r r i e r  

arm,  when  t r a n s f e r r i n g   the  same,  will  be  smooth  and  the  speed  of  t h e s e  

s tages   is  slower  than  the  i n t e r m e d i a t e   l a t e r a l   movement  of  the  c a r r i e r  

arm.  Thus;  i t   is  a p p r e c i a t e d   that   the  embodiment  of  the  l i f t i n g   d e v i c e  

shown  in  Fig.  4A  and  4B  makes  it  p o s s i b l e   to  l i f t   the  c a r r i e r   arm  1 

higher  than  can  be  achieved  by  means  of  the  embodiment  shown  in  Fig.  1. 

In  a  p a r t i c u l a r l y   p r e f e r r e d   embodiment  of  the  l i f t i n g   device  shown 

in  Fig.  4A  and  4B  the  d i s t a n c e   between  the  pivot   sha f t s   7a  and  7b  i s  

80  cm,  the  length  of  the  levers   6a  and  6b  is  65  cm,  the  length  of  t he  

link  members  5a  and  5b  is  80  cm,  the  length  of  the  c a r r i e r   arm  1  between 

i ts   connec t ing   points   to  the  link  members  is  60  cm  and  the  angle  OG 

between  the  l evers   and  the  pivot   sha f t s   is 80°.  Thus,  i t   is  r e a l i z e d   t h a t  

the  l i f t i n g   device  occupies  a  very  small  s p a c e .  
The  above  desc r ibed   embodiments  of  the  l i f t i n g   device  can  be  modi-  

f ied  wi thin   the  scope  of  the  i nven t ion .   Thus,  the  c a r r i e r   arm  1  can  be 

longer  than  the  d i s t a n c e   between  the  two  v e r t i c a l   s h a f t s .   In  such  an 

embodiment  the  c a r r i e r   arm  takes  i ts   bottom  p o s i t i o n   when  the  two  l e v e r s  

are  turned  outwardly  from  each  o ther .   In  order  to  achieve  the  g r e a t e s t  

l i f t i n g   he ight   by  means  of  this   embodiment  the  p ivot   sha f t s   are  f i r s t  

p ivoted  in  a  d i r e c t i o n   towards  each  other   un t i l   they  are  p a r a l l e l  

and  a f t e r   cont inued  movement  they  fa l l   in  the  same  v e r t i c a l   plane,   in  

which  p o s i t i o n   the  c a r r i e r   arm  takes  i t s   top  p o s i t i o n .   Then  the  l e v e r s  

are  brought  out  on  the  other   side  of  the  l i f t i n g   device  and  the  r e v e r s e  

movement  is  o b t a i n e d ,   i . e .   the  c a r r i e r   arm  is  l owered .  



As  mentioned  above  the  pivot   sha f t s   7a  and  7b  need  not  be  p a r a l l e l  

to  each  o ther .   Thus,  the  pivot   shaf t s   can  be  arranged  in  the  same  v e r t i -  

cal  plane  with  t h e i r   bottom  ends  loca ted   at  a  g r e a t e r   d i s t a n c e   from 

each  o ther   thar  t h e i r   upper  ends.  This  ar rangement   can  be  used  when  t h e  

c a r r i e r   arm  is  s h o r t e r   than  the  d i s t a n c e   between  the  points   on  the  p i v o t  

sha f t s   from  where  the  levers   extend.   On  the  other   hand  the  pivot   s h a f t s  

can  also  be  arranged  in  the  same  v e r t i c a l   plane  with  t h e i r   bottom  ends  

loca ted   at  a  smal ler   d i s t a n c e   from  each  other  than  t h e i r   upper  e n d s .  

This  ar rangement   can  be  used  when  the  c a r r i e r   arm  is  longer  than  t h e  

d i s t a n c e   between  the  points   on  the  pivot   sha f t s   from  where  the  l e v e r s  

extend.   When  the  two  pivot  shaf t s   7a  and  7b  are  arranged  at  an  angle  a 

s t i l l   g r e a t e r   l i f t i n g   height   can  be  obta ined  for  the  c a r r i e r   arm.  However, 

the  bear ings   of  the  pivot   sha f t s   as  well  as  t h e i r   t r a n s m i s s i o n s   w i l l  

be  more  compl ica ted   than  in  the  embodiments  of  the  l i f t i n g   device  shown 

in  Figs.  1  to  48. 

The  above  desc r ibed   embodiments  of  the  l i f t i n g   device  are  r e l a t i v e l y  

s e n s i b l e   to  unsymmetrical   load,  namely  the  cond i t ion   where  the  cent re   o f  

g r av i t y   of  the  load  is  d i sp l aced   from  a  v e r t i c a l   plane  of  symmetry  a c r o s s  

the  c a r r i e r   arm.  Thus,  if  the  p a t i e n t   is  placed  in  said  load  r e c e i v i n g  

means  such  that   the  centre   of  g r av i t y   of  the  p a t i e n t   is  d i sp l aced   a  con-  

s i d e r a b l e   d i s t ance   from  said  plane  of  symmetry  the  c a r r i e r   arm  will  t e n d  

to  i n c l i n e   r e l a t i v e   the  ho r i zon t a l   plane  and  the  l i f t i n g   device  will  n o t  

opera te   s a t i s f a c t o r i l y .   In  order  to  c o u n t e r a c t   said  i n c l i n i n g   tendency  o f  

the  c a r r i e r   arm  a  s t a b i l i z i n g   means  20  shown  in  Fig.  5  is  p r o v i d e d .  

Said  s t a b i l i z i n g   means  20  inc ludes   two  r ig id   bars  21a  and  21b  which 

at  t h e i r   ends  are  p i v o t a b l y   connected  between  the  link  members  5a  and 

5b  in  a  c ross ing   r e l a t i o n .   S t a b i l i z i n g   means  20  shown  in  Fig.  5  i s  

arranged  between  the  bottom  ends  of  the  link  members,  and  the  c a r r i e r   arm 

1  is  suspended  between  spacers   22a  and  22b  under  said  s t a b i l i z i n g   means.  

However,  i t - i s   a p p r e c i a t e d   tha t   the  s t a b i l i z i n g   means  20  also  can  be 

connected  to  the  link  members  at  a  d i s t a n c e   from  t h e i r   bottom  ends  and 

so  it   may  simply  be  mounted  on  the  above  desc r ibed   embodiments  of  t h e  

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

Said  s t a b i l i z i n g   means  20  comprises  U-shaped  c l e v i s e s   23a,  23b 

having  oppos i te   lugs  and  a  connect ing   web  the  l a t t e r   being  r i g i d l y  

fixed  to  the  respec t ' ive   link  members  at  the  lower  ends  t he reo f   such 

that   the  c l e v i s e s   open  up  towards  each  o the r .   The  bars  21a  and  21b  a r e  

disposed  in  p a r a l l e l   v e r t i c a l   planes  and  have  t h e i r   ends  i n s e r t e d  



between  the  lugs  of  a  r e s p e c t i v e   c l ev i s   23a,  23b  where  they  are  p i v o t a b l y  

suppor ted   by  mear  ' f   h o r i z o n t a l   s h a f t s .   From  Fig.  5  i t   is  seen  tha t   t h e  

bars  21a  and  21b  are  symmet r i ca l l y   arranged  such  that   the  bar  21a  a t  

one  end  is  mounted  below  the  bar  21b  but  at  i ts   o ther   end  is  mounted 

over  the  bar  21b,  the  co r re spond ing   r e l a t i o n   applying  to  the  bar  21b.  

The  upper  ends  of  the  spacers   22a  and  22b  which  are  connected  to  t h e  

c l e v i s e s   have  two  legs  which  reach  around  the  a s s o c i a t e d   c l ev i s   23a  and 

23b,  r e s p e c t i v e l y .   A  h o r i z o n t a l   sha f t   through  the  legs  and  the  c l e v i s  

allows  the  necessa ry   r o t a t i o n   between  the  link  members  and  the  c a r r i e r  

bar  1,  in  this   case  the  s p a c e r s .  
If  e.g.   the  spacer   22a  is  sub jec t ed   to  a  g r e a t e r   load  than  t h e  

spacer   22b  the  lower  end  of  the  link  member  5a  will  tend  to  sink  in  

r e l a t i o n   to  the  lower  end  of  the  link  member  5b.  However,  th is   s i n k i n g  

of  the  link  member  5a  is  c o u n t e r - a c t e d   by  the  s t a b i l i z i n g   means  20  i n  

tha t   a  couple  of  forces   is  t r a n s m i t t e d   over  the  c l e v i s e s   and  the  b a r s  

21a  and  21b  for  urging  the  lower  end  of  the  link  member  5b  down  to  t h e  

same  lever   as  the  lower  end  of  the  link  member  5a.  In  this   way  the  l i n k  

members  5a  and  5b  will  be  main ta ined   at  the  same  level  of  he ight   and 

the  c a r r i e r   arm  will  be  h o r i z o n t a l .   Of  course  the  co r respond ing   c o n d i -  

t ions   hold  if  ins tead   the  lower  end  of  the  link  member  5b  is  s u b j e c t e d  

to  a  g r e a t e r   load  than  the  lower  end  of  the  link  member  5a .  

It  is  r e a l i z e d   tha t   said  s t a b i l i z i n g   means  20  can  be  c o n s t r u c t e d  

in  several   o ther   ways  as  long  as  i t   inc ludes   elements  coupled  to  t h e  

link  members  which  elements  in  response  to  loads  on  the  link  members 

t r a n s f e r   from  each  link  member  to  the  other   link  member  a  f o r c e  

co r respond ing   to  the  d i f f e r e n c e   in  the  l o a d .  

In  the  embodiment  of  the  l i f t i n g   device  provided  with  s a i d  

s t a b i l i z i n g   means  shown  in  Fig.  5  the  d i s t a n c e   between  the  link  members 

is  kept  more  or  less  cons t an t   by  means  of  the  bars  21a  and  21b  and  so 

the  c a r r i e r   arm  1  can  be  r o t a t a b l y   suppor ted  by  the  s p a c e r s . 2 2 a ,   2 2 b  

and  d i s p l a c e a b l e   through  the  spacers .   In  th is   case  the  c a r r i e r   arm 

is  c y l i n d r i c a l   and  each  connect ing  member  24a  and  24b  of  the  s p a c e r s  

for  connect ing   the  r e s p e c t i v e   spacer   to  the  c a r r i e r   arm  c o n s i s t s   of  a 

c y l i n d r i c a l   s leeve  having  a  bea r ing ,   p r e f e r a b l y   made  of  TeflonQ9,  which 

allows  the  c a r r i e r   arm  to  be  r o t a t e d   around  i t s   own  a x i s .  

From  the  two  ends  of  the  c a r r i e r   arm  wide  bands  or  be l t s   25a  and 

25b,  e.g.  of  p l a s t i c   m a t e r i a l ,   extend  downwards  for  suppor t ing   said  load  

r e c e i v i n g   means  (not  shown)  having  a  s u i t a b l e   s t r u c t u r e ,   e .g.   of  t h a t  



kind  shown  in  Fig.  3  where  the  be l t s   25a  and  25b  also  are shown.  The 

be l t s   25a,  25b  have  a  s u i t a b l e   length  such  tha t   the  i nd iv idua l   l i f t i n g  

bands  4  of  said  load  r ece iv ing   means  reach  des i r ed   height   level  when 

the  c a r r i e r   arm  takes  i ts   bottom  p o s i t i o n .  

The  l i f t i n g   device  has  been  desc r ibed   above  in  connect ion   with  a 

load  r e c e i v i n g   means  2  su i ted   for  l i f t i n g   a  person  confined  to  bed  o r  

having  reduced  f a c u l t y   of  motion.  However,  any  type  of  load  r e c e i v i n g  

means  can  be  connected  to  the  c a r r i e r   arm  in  order  to  l i f t   a n d / o r  

t r a n s f e r   other   types  of  l o a d s .  



1.  L i f t i n g   device  for  l i f t i n g   a  load,  comprising  a  r i g i d   c a r r i e r  

arm  (1)  to  be  placed  over  the  load,   means  (2)  for  r e ce iv ing   the  l o a d ,  

the  c a r r i e r   arm  suppor t ing   said  means  for  r e c e i v i n g   the  load,   and  t r a n s -  

fer   means  (13,  12,  10,  9a,  9b,  8a,  8b,  7a,  7b,  6a,  6b,  5a,  5b)  c o n n e c t e d  

to  said  c a r r i e r   arm  for  p a r a l l e l   movement  t he r eo f   in  i ts   l a t e r a l   d i r e c t i o n ,  

c h a r a c t e r i z e d   in  tha t   said  t r a n s f e r   means  inc ludes   two  s i m i l a r   t r a n s f e r  

a ssembl ies   each  having  a  r i g id   l ink  member  (5a;  5b)  p i v o t a b l y   c o n n e c t e d  

at  s e p a r a t e   ends  of  the  c a r r i e r   arm  (1),  and  a  lever  (6a;  6b)  p i v o t a b l y  

connected  at  one  end  to  the  a s s o c i a t e d   l ink  member  (ba;  5b)  and  p i v o t a b l y  

suppor ted   at  i ts   o ther   end,  the  t r a n s f e r   a s sembl ie s   being  s y m m e t r i c a l l y  

ar ranged  for  p ivo t ing   the  levers   (6a;  6b)  in  oppos i t e   d i r e c t i o n s ,   t h e r e b y  

al lowing  the  ends  of  the  l ink  members  (5a;  5b)  connected  to  the  c a r r i e r  

arm  and  so  the  c a r r i e r   arm  to  be  l i f t e d   and  moved  in  l a t e r a l   d i r e c t i o n .  

2.  L i f t i n g   device  as  claimed  in  claim  1,  wherein  in  each  t r a n s f e r  

assembly  the  p i v o t a b l e   connect ion   between  the  link  member  (5a;  5b)  and 

the  c a r r i e r   arm  (1)  is  an  a r t i c u l a t i o n   (17)  pe rmi t t i ng   movement  around  a 

h o r i z o n t a l   a x i s .  

3.  L i f t i n g   device  as  claimed  in  claim  2,  wherein  in  each  t r a n s f e r  

assembly  the  a r t i c u l a t i o n   between  the  l ink  member  (5a ;  5b )   and  t h e  

c a r r i e r   arm  (1)  also  permits   movement  around  a  v e r t i c a l   a x i s .  

4.  L i f t i n g   device  as  claimed  in  any one  of  claims  1  to  3,  w h e r e i n  

in  each  t r a n s f e r   assembly  the  lever   (6a;  6b)  is  mounted  on  a  s e p a r a t e  

pivot   shaf t   (7a;  7b)  for  a l lowing  the  lever   to  pivot  in  r o t a t i n g   t h e  

pivot   s h a f t .  

5.  L i f t i n g   device  as  claimed  in  any one  of  claims  1  to  4,  s a i d  

device  being  placed  in  a  room,  and  wherein  the  pivot  shaf t s   (7a;  7b) 

are  suppor ted  in  an  overhead  frame  (27),  e.g.  f ixed  to  the  c e i l i n g   o f  

the  room. 

6.  L i f t i n g   device  as  claimed  in  any one  of  claims  1  to  5,  w h e r e i n  

in  each  t r a n s f e r   assembly  the  p i v o t a b l e   connect ion   between  the  l i n k  

member  (5a;  5b)  and  the  lever   (6a;  6b)  is  an  a r t i c u l a t i o n   (19,  16;  18) 

p e r m i t t i n g   movement  around  a  ho r i zon t a l   and  a  v e r t i c a l   a x i s .  

7.  L i f t i ng   device  as  claimed  in  any one  of  claims  1  to  6,  w h e r e i n  

the  d i s t a n c e   between  the  connec t ions   of  the  l ink  members  (5a;  5b)  to  t h e  

c a r r i e r   arm  (1)  is  equal  to  the  d i s t a n c e   between  the  mounting  places  o f  

the  l evers   (6a;  6b)  on  the  pivot   sha f t s   (7a;  7 b ) .  

8.  L i f t i n g   device  as  claimed  in  any one  of  claims  1  to  6,  w h e r e i n  



the  d i s t a n c e   between  the  connec t ions   of  the  l ink  members  (5a;  5b)  t o  

the  c a r r i e r   arm  (1)  is  less  than  the  d i s t a n c e   between  tne  mount ing  

places  of  said  l evers   (6a;  6b)  on  the  p ivot   sha f t s   (7a;  7b ) .  

9.  L i f t i n g   device  as  claimed  in  any one  of  claims  4  to  8,  w h e r e i n  

the  pivot   sha f t s   (7a;  7b)  are  v e r t i c a l .  

10.  L i f t i n g   device  as  claimed  in  any one  of  claims  1  to  9,  w h e r e i n  

said  t r a n s f e r   means  comprises  dr ive  means  (13,  12)  and  t r a n s m i s s i o n  

means  (10,  9a,  9b,  8a,  8b)  for  p ivo t ing   said  levers   (6a;  6b)  in  o p p o s i t e  

d i r e c t i o n s .  

11.  L i f t i ng   device  as  claimed  in  claim  10,  wherein  said  t r a n s m i s s i o n  

means  comprises  a  worm  gear  (12)  mounted  between  said  pivot  sha f t s   ( 7 a ;  

7b),  the  worm  (10)  of  said  worm  gear  at  i ts   ends  being  r o t a t a b l y   engaged 

to  said  pivot  shaf t s   (7a;  7 b ) .  

12.  L i f t i ng   device  as  claimed  in  claim  11,  wherein  f i r s t   bevel  g e a r  
wheels  (9a,  9b)  are  fixed  at  the  ends  of  said  worm  (10)  and  second  bevel  

gear  wheels  (8a,  8b)  are  f ixed  to  the  pivot  shaf t s   (7a,  7b),  one  f i r s t  

and  one  second  bevel  gear  wheel  being  r o t a t a b l y   engaged .  
13.  L i f t i n g   device  as  claimed  in  any one  of  claims  6  to  12,  w h e r e i n  

in  each  t r a n s f e r   assembly  the  a r t i c u l a t i o n s   between  the  link  member  (5a ;  

5b)  and  the  c a r r i e r   arm  (1),   on  one  hand,  and  the  lever   (6a;  6b)  on  t h e  

other   hand  are  un ive r sa l   j o i n t s .  

14.  L i f t i n g   device  as  claimed  in  any one  of  claims  4  to  13,  whe re in  

in  each  t r a n s f e r   assembly  the  lever   (6a,  6b)  extends  downwards  from  t h e  

a s s o c i a t e d   pivot  shaf t   (7a,  7b)  and  dec l i ne s   theref rom  an  angle  l e s s  

than  90° .  

15.  L i f t i n g   device  as  claimed  in  any one  of  claims  1  to  14,  

c h a r a c t e r i z e d   by  s t a b i l i z i n g   means  (20)  mounted  between  the  link  members 

(5a,  5b)  for  t r a n s f e r r i n g   forces   the rebe tween   when  the  cen t re   of  g r a v i t y  

of  the  load  in  said  r e ce iv ing   means  (2)  is  d i sp l aced   from  a  v e r t i c a l  

plane  of  symmetry  across   the  c a r r i e r   arm  (1),  thereby  compensating  f o r  ,  

uneven  load  and  ma in t a in ing   the  c a r r i e r   arm  h o r i z o n t a l l y .  

16.  L i f t i n g   device  as  claimed  in  claim  15,  wherein  said  s t a b i l i z i n g  

means  (20)  comprises  two  r ig id   bars  (21a,  21b)  each  of  which  c o n n e c t s  

the  two  link  members  (5a,  5b),  the  ends  of  said  bars  being  p i v o t a b l y  

connected  to  the  link  members  for  movement  around  ho r i zon t a l   s h a f t s ,   each 

bar  at  one  end  being  connected  to  one  of  said  link  members  at  a  l e v e l  

below  the  connect ion   of  the  other   bar,  while  the  o ther   end  of  each  b a r  

being  connected  to  the  other   link  member  at  a  level  over  the  c o n n e c t i o n  



of  the  o ther   b a r .  

17.  L i f t i n g   device  as  claimed  in  any one  of  claims  1  to  16,  

c h a r a c t e r i z e d   by  b ias ing   means  (15)  provided  to  coopera te   with  s a i d  

pivot   sha f t s   (7a,  7b)  over  members  ( l l a ,   l lb)   f ixed  to  each  p i v o t  

shaf t   (7a,  7b),  said  b ias ing   means  being  non -ac tua t ed   when  the  c a r r i e r  

arm  (1)  takes  i ts   top  p o s i t i o n ,   r o t a t i o n   of  the  pivot  sha f t s   f o r  

lowering  the  c a r r i e r   arm  r e s u l t i n g   in  charging  of  said  b ias ing   means.  
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