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@  Telescopic  mast  assembly. 

@  A  telescopic  mast  assembly  for  a  fork-lift-truck  comprises 
a  fixed  mast  section  (10)  and  two  relatively  movable  mast  sec- 
tions  (15,  16).  A  slidably  mounted  lifting  carriage  (26)  is  sup- 
ported  on  the  movable  section  (1  6)  which  is  itself  slidably 
mounted  on  the  movable  section  (15).  The  carriage  (26)  is 
raised  up  the  movable  section  (1  6)  by  a  hydraulic  cylinder  (50) 
and  the  movable  section  (1  6)  is  raised  up  the  movable  section 
(1  5)  by  a  hydraulic  cylinder  (40).  The  movable  section  (1  5)  is 
raised  up  the  fixed  section  (1  0)  by  a  pair  of  cylinders  which  are 
arranged  in  series  with  the  cylinders  (50)  and  (40)  so  as  to 
operate  in  sequence. 
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  A  telescopic  mast  assembly  for  a  fork-lift-truck  comprises 
a  fixed  mast  section  (10)  and  two  relatively  movable  mast  sec- 
tions  (15,  16).  A  slidably  mounted  lifting  carriage  (26)  is  sup- 
ported  on  the  movable  section  (16)  which  is  itself  slidably 
mounted  on  the  movable  section  (15).  The  carriage  (26)  is 
raised  up  the  movable  section  (16)  by  a  hydraulic  cylinder  (50) 
and  the  movable  section  (16)  is  raised  up  the  movable  section 
(15)  by  a  hydraulic  cylinder  (40).  The  movable  section  (15)  is 
raised  up  the  fixed  section  (10)  by  a  pair  of  cylinders  which  are 
arranged  in  series  with  the  cylinders  (50)  and  (40)  so  as  to 
operate  in  sequence. 



This  i n v e n t i o n   r e l a t e s   to  l i f t   t r u c k s   and  more  p a r t i c u l a r l y   t o  

mast  a s sembl i e s   for  l i f t   t rucks   of  the  kind  having  a  t e l e s c o p i c   m a s t  

assembly  which  is  ope rab le   to  move  a  l i f t i n g   c a r r i a g e ,   u s u a l l y   p r o v i d e d  

with  f o r k s ,   from  a  lowered  p o s i t i o n   at  ground  level   to  a  r a i s e d  

p o s i t i o n   at  the  top  of  the  extended  mast  a s s e m b l y .  

For  c e r t a i n   a p p l i c a t i o n s   i t   is  i m p o r t a n t   for  the  ove ra l l   h e i g h t  

of  the  t ruck  to  be  as  low  as  p o s s i b l e ,   for  example  where  the  t ruck  i s  

to  be  used  in  areas   of  r e s t r i c t e d   head  room  such  as  ships   holds .   I n  

order   to  achieve  t h i s ,   i t   has  been  proposed  to  make  the  mast  a s s e m b l y  

in  th ree   s e c t i o n s ,   compr i s ing   a  f ixed   s e c t i o n   s e c u r e d  t o   the  c h a s s i s ,  

and  two  t e l e s c o p i c   s e c t i o n s   movably  mounted  with  r e s p e c t   to  the  f i x e d  

s e c t i o n .   These  movable  s e c t i o n s   comprise   a  f i r s t   movable  s e c t i o n   on 

which  the  l i f t i n g   c a r r i a g e   is  s l i d a b l y   mounted,  and  a  second  movable  

s e c t i o n   on  which  the  f i r s t   s e c t i o n   is  s l i d a b l y   mounted  and  which  i s  

i t s e l f   s l i d a b l y   suppor ted   on  the  f ixed   s e c t i o n .  

Means  are  provided  for  e x t e n d i n g   the  movable  s e c t i o n s   and  f o r  

moving  the  c a r r i a g e   along  the  f i r s t   movable  s e c t i o n .   These  u s u a l l y  

comprise  h y d r a u l i c   c y l i n d e r s   coupled  to  the  c a r r i a g e   and  to  one  or  more  

of  the  s e c t i o n s   by  c h a i n s .  

The  t e l e s c o p i c   mast  assembly  and  the  l i f t i n g   c a r r i a g e   are  u s u a l l y  

l oca t ed   forward  of  the  d r i v i n g   p o s i t i o n ,   and  known  a r rangement s   of  m a s t  

assembly  f r e q u e n t l y   s u f f e r   from  the  d i s a d v a n t a g e   of  r e s t r i c t i n g   t h e  

d r i v e r ' s   view  of  the  load  and  the  l i f t i n g   c a r r i a g e   from  the  d r i v i n g  

p o s i t i o n .   This  problem  is  p a r t i c u l a r l y   a g g r a v a t e d   in  t h r e e - s e c t i o n  

t e l e s c o p i c   mast  a s s e m b l i e s ,   as  the  combined  width  of  the  s e c t i o n s   and  

t h e i r   o p e r a t i n g   c y l i n d e r s   s e r i o u s l y   hampers  the  d r i v e r ' s   v i ew .  



The  i n v e n t i o n   p rov ides   a  t e l e s c o p i c   mast  assembly  which  a c h i e v e s  

much  improved  v i s i b i l i t y   through  the  mast  a s s e m b l y .  

According  to  the  i n v e n t i o n ,   t he re   is  provided  a  t e l e s c o p i c   m a s t  

assembly  for   a  l i f t   t ruck   c o m p r i s i n g a   f ixed   mast  s e c t i o n ,   and  two 

r e l a t i v e l y   movable  t e l e s c o p i c   mast  s e c t i o n s   movably  mounted  w i t h  

r e s p e c t   to  the  f ixed   s e c t i o n ,   said  t e l e s c o p i c   mast  s e c t i o n s   c o m p r i s i n g  

a  f i r s t   movable  s e c t i o n   s u p p o r t i n g   a  s l i d a b l y   mounted  l i f t i n g   c a r r i a g e ,  

and  a  second  movable  s e c t i o n   s l i d a b l y   mounted  with  r e s p e c t   to  the  f i x e d  

s e c t i o n ,   and  s l i d a b l y   s u p p o r t i n g   the  f i r s t   movable  s e c t i o n ,   and  means 

for   e x t e n d i n g   the  movable  s e c t i o n s   and  r a i s i n g   the  c a r r i a g e   up  t h e  

f i r s t   movable  s e c t i o n ,   said  means  compr i s ing   f i r s t   h y d r a u l i c   c y l i n d e r  

means  o p e r a t i n g   between  the  f ixed   s e c t i o n   and  the  second  movable  

s e c t i o n ,   second  h y d r a u l i c   c y l i n d e r   means  o p e r a t i n g   between  the  second  

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

c y l i n d e r   means  o p e r a t i n g   between  the  f i r s t   movable  s e c t i o n   and  t h e  

c a r r i a g e .  

The  use  of  h y d r a u l i c   c y l i n d e r   means  has  a  number  of  a d v a n t a g e s  

compared  with  the  combina t ion   of  h y d r a u l i c   c y l i n d e r s   and  l i f t i n g  

c h a i n s .   F i r s t l y ,   h y d r a u l i c   c y l i n d e r s   are  more  r e l i a b l e   and  have  a 

longer   l i f e   than  cha ins   and  do  not  r e q u i r e   the  f r e q u e n t   a d j u s t m e n t  

which  is  u s u a l l y   n e c e s s a r y   with  a  chain  system.  Secondly ,   the  use  o f  

h y d r a u l i c   c y l i n d e r s   enab l e s   the  c y l i n d e r s   to  be  l oca t ed   in  p o s i t i o n s  

which  do  not  unduly  i n t e r f e r e   with  the  d r i v e r ' s   v i ew .  

Because  the  use  of  r eev ing   cha ins   in  p r i o r   masts  leads  to  a  2 :1  

r a t i o   between  the  c y l i n d e r   e x t e n s i o n   and  t r ave l   of  the  c a r r i a g e ,  

r e l a t i v e l y   l a r g e   c y l i n d e r s   must  be  used  to  provide  the  n e c e s s a r y  

power.  In  a  mast  assembly  of  the  p r e s e n t   i n v e n t i o n   sma l l e r   d i a m e t e r  

c y l i n d e r s   may  be  used  and  t h i s   leads   to  a  g r ea t   improvement  in  t h e  

o b t a i n a b l e   d r i v e r   v i s i b i l i t y .  

The  mast  s e c t i o n s ,   as  in  c o n v e n t i o n a l   p r a c t i c e ,   each  s u i t a b l y  

comprise   a  pa i r   of  channel  s e c t i o n   u p r i g h t s ,   and  in  a  p r e f e r r e d  



embodiment  of  the  i n v e n t i o n ,   the  f i r s t   h y d r a u l i c   c y l i n d e r   means  which  

ope ra t e s   between  the  f ixed   mast  s e c t i o n   and  the  second  movable  s e c t i o n  

comprise  a  pa i r   of  matched  h y d r a u l i c   c y l i n d e r s   each  of  which  is  l o c a t e d  

behind  the  a p p r o p r i a t e   channel  s e c t i o n   u p r i g h t .   By  l o c a t i n g   t h e  

c y l i n d e r s   behind  the  channel  s e c t i o n   u p r i g h t s ,   they  are  thus  p laced  i n  

the  b l ind   spot  a l r eady   c r e a t e d   by  the  u p r i g h t s ,   and  thus  do  not  f u r t h e r  

r e s t r i c t   the  d r i v e r ' s   v i ew.  

In  a  p r e f e r r e d   embodiment  of  the  i n v e n t i o n ,   the   t h i r d   c y l i n d e r  

means  which  o p e r a t e s   between  the  f i r s t   movable  s ec t i on   and  the  c a r r i a g e  

comprises   a  s ing le   h y d r a u l i c   c y l i n d e r   assembly ,   the  p i s ton   rod  of  which  

is  f ixed  to  the  f i r s t   movable  s e c t i o n   and  the  c y l i n d e r   of  which  i s  

f ixed  to  the  c a r r i a g e .   In  the  lowermost   p o s i t i o n   of  the  c a r r i a g e ,   t h e  

p i s ton   rod  is  f u l l y   ex t ended ,   and  in  o rder   to  r a i s e   the  c a r r i a g e ,   t h e  

p i s ton   rod  is  r e t r a c t e d   in to   the  c y l i n d e r .  

By  a r r a n g i n g   for  the  p i s ton   rod  to  be  r e t r a c t e d   in  o rder   to  r a i s e  

the  c a r r i a g e ,   the  p i s ton   rod  becomes  the  only  e lement   in  the  l i ne   o f  

s i g h t   of  the  d r i v e r ,   and  as  t h i s   is  s u b s t a n t i a l l y   narrower   than  t h e  

c y l i n d e r   a  s i g n i f i c a n t   improvement  in  v i s i b i l i t y   is  ach ieved .   The  u s e  
of  a  c y l i n d e r   in  t en s ion   also  enab les   the  bea r ing   spread  to  be  r e d u c e d  

thus  maximizing  the  amount  of  e x t e n s i o n   a v a i l a b l e   from  the  c y l i n d e r .  

In an  a l t e r n a t i v e   embodiment  the  c a r r i a g e   is  r a i s e d   by  a 

t e l e s c o p i c   ram  ac t i ng   between  the  f i r s t   movable  s ec t i on   and  the  u p p e r  
par t   of  the  c a r r i a g e .   In  t h i s   embodiment  the  c en t r a l   pa r t   of  the  m a s t  

assembly  above  the  c a r r i a g e   is  comple te ly   c l e a r .  

P r e f e r a b l y ,   the  second  h y d r a u l i c   c y l i n d e r   means  d i sposed   b e t w e e n  

the  second  movable  s e c t i o n   and  the  f i r s t   movable  s ec t i on   compr ises   a 

s i ng l e   h y d r a u l i c   c y l i n d e r   which  is  o f f - s e t   in  r e l a t i o n   to  the  c e n t r a l  

l o n g i t u d i n a l   axis   of  the  assembly.   By  a  c o r r e s p o n d i n g   o f f - s e t t i n g   o f  

the  d r i v e r ' s   p o s i t i o n ,   the  r e s t r i c t i o n   of  v i s i b i l i t y   posed  by  t h e  

s i ng l e   h y d r a u l i c   c y l i n d e r   is  s u b s t a n t i a l l y   r e d u c e d .  



T h e  t h r e e   h y d r a u l i c   c y l i n d e r   means  are  h y d r a u l i c a l l y  

i n t e r c o n n e c t e d   so  as  to  o p e r a t e   s e q u e n t i a l l y ,   the  sequence  c o m p r i s i n g  

f i r s t l y   the  p o s i t i o n i n g   of  the  c a r r i a g e   along  the  f i r s t   movab le  

s e c t i o n ,   secondly  the  r a i s i n g   of  the  f i r s t   movable  s e c t i o n   r e l a t i v e   t o  

the  second  movable  s e c t i o n ,   and  t h i r d l y   the  l i f t i n g   of  the  s econd  

movable  s e c t i o n   r e l a t i v e   to  the  f ixed   s e c t i o n .   This  s e q u e n t i a l  

o p e r a t i o n   of  the  c y l i n d e r s   can  be  ach ieved   using  a  s i ng l e   h y d r a u l i c  

c i r c u i t   by  a p p r o p r i a t e   choice   of  the  p i s ton   d i a m e t e r s .  

F u r t h e r   improvements  in  v i s i b i l i t y   can  be  made  by  the  p a r t i c u l a r  

des ign   of  the  mast  s e c t i o n s .   The  channel  s e c t i o n   u p r i g h t   forming  t h e  

mast  s e c t i o n s   are  p rov ided   with  s t r e n g t h e n i n g   f l a n g e s ,   and  p r e f e r a b l y  

the  width  of  these   f l a n g e s   is  s u b s t a n t i a l l y   reduced.   This  can  be  done 

wi thou t   unduly  impa i r i ng   the  s t r e n g t h   of  the  u p r i g h t s   by  u t i l i s i n g  

r o l l e d   s e c t i o n s   r a t h e r   than  welded  s e c t i o n s ,   which  have  l e s s   s t r e n g t h  

in  the  c o r n e r s   than  a  r o l l e d   s e c t i o n .   In  a  p a r t i c u l a r   embodiment,   t h e  

channel  s e c t i o n   u p r i g h t s   each  comprise  a  pa i r   of  r o l l e d   angle  s e c t i o n s  

which  are  welded  t o g e t h e r   along  the  margins   of  the  longer   f l ange   t o  

produce  the  r e q u i r e d   channel  s e c t i o n .  

In  o rder   t h a t   the  i n v e n t i o n   may  be  more  f u l l y   u n d e r s t o o d ,  

embodiments  in  accordance   t h e r e w i t h   will  now  be  d e s c r i b e d   by  way  o f  

example  with  r e f e r e n c e   to  the  accompanying  d rawings ,   in  w h i c h :  

Fig.  1  shows  a  s ide  e l e v a t i o n   of  a  mast  a s s e m b l y ;  

Fig.   2  shows  a  top  view  of  the  mast  assembly  of  Fig.  1,  and 

Fig.   3  shows  a  f r o n t   view  of  the  mast  assembly  shown  in  Figs.   1 

and  2 .  

R e f e r r i n g   to  the  d rawings ,   these   show  a  t e l e s c o p i c   mast  a s s e m b l y  

for  a  f o r k - l i f t   t ruck   in  which  the  d r i v e r   p o s i t i o n   is  i n d i c a t e d   by  A. 

The  mast  assembly  is  formed  from  a  f ixed  s e c t i o n   10  which  is  mounted  on 

the  c h a s s i s   of  the  v e h i c l e   via  mounting  b r a c k e t s   8,  9  and  which  



comprises   a  pa i r   of  channel  s e c t i o n   u p r i g h t s   11 ,  12   i n t e r c o n n e c t e d   by 

side  p l a t e s   6,  s t r e n g t h e n i n g   beams  7,  and  a  t r a n s v e r s e   beam  13.  I n  

some  i n s t a n c e s   t h e  f i x e d   s e c t i o n   10  may  be  t i l t a b l e   in  r e l a t i o n   to  t h e  

v e h i c l e   c h a s s i s .  

Two  t e l e s c o p i c   s e c t i o n s   15,  16  are  movably  mounted  with  r e s p e c t  

to  the  f ixed  s e c t i o n   10.  These  t e l e s c o p i c   s e c t i o n s   comprise  a  f i r s t  

movable  s e c t i o n   16  formed  from  a  pa i r   of  channel  s e c t i o n   u p r i g h t s   1 7 ,  

18,  and  a  second  movable  s e c t i o n   15  formed  from  channel  s e c t i o n s   20,  21 .  

The  f i r s t   movable  s e c t i o n   16  is  s l i d a b l y   mounted  in  the  s e c o n d  

movable  s e c t i o n   15  by  means  of  r o l l e r s   22  which  engage  i n s i d e   t h e  

channel  s e c t i o n   u p r i g h t s   20,  21.  The  second  movable  s e c t i o n   15  i s  

s l i d a b l y   mounted  in  f ixed   s e c t i o n   10  by  means  of  r o l l e r s   25  w h i c h  

engage  wi th in   the  channel  s e c t i o n   u p r i g h t s   11,  12.  Movably  mounted  i n  

r e l a t i o n   to  the  f i r s t   movable  s e c t i o n   16  is  a  c a r r i a g e   assembly  26 

which  c a r r i e s   forks   27  and  which  is  s l i d a b l e   r e l a t i v e   to  the  f i r s t  

movable  s e c t i o n   16  by  means  of  r o l l e r s   30  which  engage  w i th in   t h e  

channel  s e c t i o n   u p r i g h t s   17,  18 .  

Thus,  the  c a r r i a g e   26  i s   movable" up  and  down  the  f i r s t   movable  

s e c t i o n   16;  the  f i r s t   movable  s e c t i o n   16  is  movable  up  and  down  t h e  

second  movable  s e c t i o n   15;  and  the  second  movable  s e c t i o n   15  is  movab le  

up  and  down  the  f ixed  s e c t i o n   10.  

R e l a t i v e   movement  of  these   e lements   is  provided  by  t h r e e  

h y d r a u l i c   c y l i n d e r   and  p i s ton   a s s e m b l i e s .   These  comprise  a  f i r s t  

h y d r a u l i c   p i s ton   and  c y l i n d e r   assembly  composed  of  a  pa i r   of  ma tched  

h y d r a u l i c   c y l i n d e r   and  p i s t o n s   32,  33  which  ope ra t e   between  the  f i x e d  

mast  s e c t i o n   10  and  the  second  movable  s e c t i o n   15.  Each  a s s e m b l y  

comprises   a  c y l i n d e r   35  which  is  f ixed  at  one  end  to  the  f ixed  s e c t i o n  

by  means  of  a  p l a t e   34  and  a  p i s ton   rod  36  which  is  secured  t o  a   p l a t e  
37  connected   to  the  second  movable  s e c t i o n   15.  P r e s s u r i s a t i o n   o f  

c y l i n d e r   35  causes  p i s ton   rod  36  to  extend  out  of  the  c y l i n d e r ,   t a k i n g  
with  i t   the  second  movable  s e c t i o n   15.  



As  will   be  seen  from  Fig.  2,  the  c y l i n d e r   a s s e m b l i e s   32,  33  a r e  
l o c a t e d   immedia te ly   behind  the  u p r i g h t s   11,  12  of  the  f ixed   m a s t  

s e c t i o n   10,  and  thus  do  not  impair   v i s i b i l i t y   through  the  mast  a s s e m b l y .  

R e l a t i v e   movement  between  the  second  movable  s e c t i o n   15  and  t h e  

f i r s t   movable  s e c t i o n   16  is  c o n t r o l l e d   by  a  s i n g l e   h y d r a u l i c   p i s ton   and 

c y l i n d e r   assembly  40  the  lower  end  of  which  is  f ixed  to  a  p l a t e   42 

which  is  welded  onto  a  c r o s s - b a r   41  i n t e r c o n n e c t i n g   the  u p r i g h t s   20,  21 

of  the  second  movable  s e c t i o n .   The  p i s ton   rod  43  is  connec ted   to  p l a t e  
45  which  in  turn  is  connec ted   to  and  b races   the  u p r i g h t s   17,  18  of  t h e  

f i r s t   movable  s e c t i o n   1 6 .  

As  wil l   be  seen  from  Fig.  2,  c y l i n d e r   assembly  40  is  o f f - s e t   f rom 

the  c e n t r e   l i ne   of  the  mast  assembly,   and  as  the  d r i v i n g   p o s i t i o n   A  i s  

a lso   o f f - s e t ,   a  c o r r e s p o n d i n g   improvement  in  v i s i b i l i t y   is  a c h i e v e d .  

R e l a t i v e   movement   between  the  c a r r i a g e   26  and  the  f i r s t   movable  

s e c t i o n   16  is  c o n t r o l l e d   by  a  s i n g l e   h y d r a u l i c   c y l i n d e r   assembly  50 

o p e r a t i n g   in  t e n s i o n ,   and  the  p i s ton   rod  52  of  which  is  secured  t o  

p l a t e   45  by  b r a c k e t s   55  and  the  c y l i n d e r   51  of  which  is  secured   at  i t s  

f ree   end  to  the  c a r r i a g e   26  via  a  c ross   b race ,   t r u n n i o n s   24,  and 

c a r r i a g e   s t i l e s   23.  As  wil l   be  seen  from  Fig.  3,  the  extended  p o s i t i o n  
of  the  p i s t o n   rod  52  c o r r e s p o n d s   to  the  lowermost   p o s i t i o n   of  t h e  

c a r r i a g e   26,  and  in  t h i s   p o s i t i o n   only  the  narrow  p i s ton   rod  i s  

d i sposed   in  f r o n t   of  the  d r i v e r ' s   view.  Thus,  by  a r r a n g i n g   f o r  

r e t r a c t i o n   of  the  p i s t o n   rod  to  r a i s e   the  c a r r i a g e ,   s u b s t a n t i a l l y  

improved  v i s i b i l i t y   is  a c h i e v e d .  

During  o p e r a t i o n ,   the  h y d r a u l i c   j acks   ope ra t e   s e q u e n t i a l l y   so  
t h a t   on  i n i t i a l   o p e r a t i o n   of  the  l i f t i n g   c i r c u i t ,   the  c a r r i a g e   26  i s  

moved  upwardly  along  the  f i r s t   movable  s e c t i o n   from  the  l owemos t  

p o s i t i o n   to  the  uppermost   p o s i t i o n   shown  in  do t ted   l i n e s   in  Fig.  1 .  

It  wil l   be  a p p r e c i a t e d   t h a t   t h i s   can  be  achieved  wi thou t   e x t e n d i n g   t h e  

he igh t   of  the  mast  assembly.   Once  the  c a r r i a g e   has  reached  i t s  

uppermost  p o s i t i o n ,   c y l i n d e r   assembly  40  is  then  ope ra ted   to  a c t  

between  the  p l a t e   45  and  c r o s s - b a r   41  to  r a i s e   the  f i r s t   movable  s e c t i o n  



along  the  second  movable  s e c t i o n .   When  the  f i r s t   movable  s e c t i o n   has  

moved  to  i t s   maximum  h e i g h t   r e l a t i v e   to  the  second  movable  s e c t i o n ,   t h e  

pa i r   of  c y l i n d e r s   32,  33  then  act  on  p l a t e s   37  to  r a i s e   the  s e c o n d  

movabTe  s e c t i o n ,   with  the  f i r s t  m o v a b l e   s e c t i o n   and  c a r r i a g e ,  u p w a r d l y  

r e l a t i v e   to  the  f ixed  s e c t i o n   10  so  as  to  br ing   the  mast  to  i t s   f u l l  

h e i g h t .  

It  will  be  seen  from  Fig.  2  t h a t   the  r o l l e r s   which  guide  t h e  

t e l e s c o p i c   movement  of  the  s e c t i o n s   are  s u b s t a n t i a l l y   the  same  width  a s  

the  channel  s e c t i o n   u p r i g h t s   t h e m s e l v e s .   The  very  minimal  width  of  t h e  

f l anges   forming  these   channel  s e c t i o n   u p r i g h t s   is  achieved  by  u s i n g  

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

corner   r eg ions   than  welded  s e c t i o n s .   The  d r i v e r ' s   s i g h t - l i n e s   a r e  

shown  in  Fig.  2,  and  i t   will  be  a p p r e c i a t e d   from  t h i s   drawing  t h a t   t h e  

use  of  l a r g e r   f l anges   on  the  u p r i g h t s   t hemse lves   would  s u b s t a n t i a l l y  

i n t e r f e r e   with  the  f ree   v i s i b i l i t y   p rov ided .   I t   will  be  a p p r e c i a t e d  

t h a t   the  c r u c i a l   e lement   in  d r i v e r   v i s i b i l i t y   is  the  a b i l i t y   of  t h e  

d r i v e r   to  see  the  t i p s   of  the  forks   dur ing   a  l i f t i n g   o p e r a t i o n ,   and  a s  

will  be  seen  from  Fig.  2,  t h i s   is  a d e q u a t e l y   achieved  with  the  mas t  

s e c t i o n   accord ing   to  the  i n v e n t i o n .  



1.  A  t e l e s c o p i c   mast  assembly  for   a  l i f t   t ruck   compr i s ing   a  
f ixed  mast  s e c t i o n ,   and  two  r e l a t i v e l y   movable  t e l e s c o p i c   mast  s e c t i o n s  

movably  mounted  with  r e s p e c t   to  the  f ixed   s e c t i o n ,   said  t e l e s c o p i c   m a s t  

s e c t i o n s   compr i s ing   a  f i r s t   movable  s e c t i o n   s u p p o r t i n g   a  s l i d a b l y  

mounted  l i f t i n g   c a r r i a g e ,   and  a  second  movable  s e c t i o n   s l i d a b l y   mounted 

with  r e s p e c t   to  the  f ixed   s e c t i o n ,   and  s l i d a b l y   s u p p o r t i n g   the  f i r s t  

movable  s e c t i o n ,   and  means  for  e x t e n d i n g   the  movable  s e c t i o n s   and  

r a i s i n g   the  c a r r i a g e   up  the  f i r s t   movable  s e c t i o n ,   said  means 

compr i s ing   f i r s t   h y d r a u l i c   c y l i n d e r   means  o p e r a t i n g   between  the  f i x e d  

s e c t i o n   and  the  second  movable  s e c t i o n ,   second  h y d r a u l i c   c y l i n d e r   means 

o p e r a t i n g   between  the  second  movable  s e c t i o n   and  the  f i r s t   movab le  

s e c t i o n ,   and  t h i r d   h y d r a u l i c   c y l i n d e r   means  o p e r a t i n g   between  the  f i r s t  

movable  s e c t i o n   and  the  c a r r i a g e .   `  

2.  A  mast  assembly  as  c laimed  in  Claim  1  wherein  the  t h i r d  

c y l i n d e r   means  compr ises   a  s i n g l e   h y d r a u l i c   c y l i n d e r ,   the  p i s t o n   rod  o f  

which  is  f ixed   to  the  f i r s t   movable  s e c t i o n   and  the  c y l i n d e r   of  wh ich  

is  f ixed   to  the  c a r r i a g e .  

3.  A  mast  assembly  as  c laimed  in  Claim  1  or  Claim  2  wherein  t h e  

second  h y d r a u l i c   c y l i n d e r   means  compr ises   a  s i n g l e   h y d r a u l i c   c y l i n d e r  
which  is  o f f - s e t   in  r e l a t i o n   to  the  c e n t r a l   l o n g i t u d i n a l   axis   of  t h e  

a s s e m b l y .  

4.  A  mast  assembly  as  c laimed  in  any  p reced ing   claim  wherein  t h e  

th ree   h y d r a u l i c   means  are  h y d r a u l i c a l l y   connected   in  s e r i e s   to  o p e r a t e  

s e q u e n t i a l l y ;   the  sequence  compr i s ing   f i r s t l y   the  p o s i t i o n i n g   of  t h e  

c a r r i a g e   along  the  f i r s t   movable  s e c t i o n ,   secondly  the  r a i s i n g   of  t h e  

f i r s t   movable  s e c t i o n   r e l a t i v e   to  the  second  movable  s e c t i o n   and  

t h i r d l y   the  l i f t i n g   of  the  second  movable  s e c t i o n   r e l a t i v e   to  the  f i x e d  

s e c t i o n .  



5.  A  mast  assembly  as  c laimed  in  any  p reced ing   claim  w h e r e i n  

each  mast  s ec t i on   comprises   a  pa i r   of  channel  s ec t i on   u p r i g h t s .  

6.  A  mast  assembly  as  c laimed  in  any  p reced ing   claim  wherein  t h e  

c a r r i a g e   is  mounted  for  s l i d i n g   movement  r e l a t i v e   to  the  f i r s t   movable  

s e c t i o n   by  means  of  r o l l e r s   f ixed  to  the  c a r r i a g e   and  running  in  t h e  

channel  s ec t i on   u p r i g h t s   of  the  f i r s t   movable  s e c t i o n .  

7.  A  mast  assembly  as  claimed  in  any  p reced ing   claim  wherein  t h e  

f i r s t   movable  s e c t i o n   is  mounted  for  s l i d i n g   movement  r e l a t i v e   to  t h e  

second  movable  s e c t i o n   by  means  of  r o l l e r s   f ixed   to  the  f i r s t   movable  

s e c t i o n   and  running  in  the  channel  s e c t i o n   u p r i g h t s   of  the  s e c o n d  

movable  s e c t i o n .  

i  

8.  A  mast  assembly  as  c laimed  in  any  p r e c e d i n g - c l a i m   wherein  t h e  

second  movable  s ec t i on   is  mounted  for  s l i d i n g   movement  r e l a t i v e   to  t h e  

f ixed  s ec t i on   by  means  of  r o l l e r s   f ixed  to  the  second  movable  s e c t i o n  

and  running  in  the  channel  s e c t i o n   u p r i g h t s   of  the  f ixed  s e c t i o n .  
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