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©  Worm  screw  jack  apparatus  and  method  of  making  same. 

A  worm  screw  jack  having  a  worm  (2)  meshing  with  a 
worm  gear  (4)  that  is  drivingly  connected  to  a  lifting  screw  (9) 
is  provided  with  an  antibacklash  device.  The  anti-backlash 
device  comprises  a  sleeve  (6)  positioned  axially  along  the 
lifting  screw  (9)  from  the  worm geat (4),  the  sleeve  (6)  being 
secured  to  the  worm  gear  (4)  by  a  shoulder  fromed  on  the 
worm  gear (4)  and  a  mating  recess  provided  on  the  sleeve  (6). 
The  axial length  ofthe  sleeve  (6) is  preferably8%lessthanthe 
pitch  of  the  lifting  screw  (9). 



This  i n v e n t i o n   r e l a t e s   to  a  worm  screw  J a c k .  

Known  worm  screw  jacks   g e n e r a l l y   have  a  hous ing   in  which  i s  

provided  a  worm  r o t a t i v e l y   a r ranged   to  be  d r i v e n   by  means  o u t s i d e   t h e  

hous ing ,   the  worm  be ing   connected  to  mesh ing ly   engage  wi th   a  worm  g e a r  

which  is  c o n s t r a i n e d   a g a i n s t   a x i a l   movement  w i t h i n   the  hous ing   and 

which,  in  t u r n ,   mesh ing ly   engages  with  a  l i f t i n g   screw.  In  o p e r a t i o n  

the  l i f t i n g   screw  is  normal ly   secured   to  a  load  so  t h a t   t h e  l i f t i n g  

screw  is  unab le   to  r o t a t e   and  r o t a t i o n   of  the  worm  causes   r o t a t i o n   o f  

the  worm  gear  which,   s ince   i t   is  c o n s t r a i n e d   a g a i n s t   a x i a l   movement 

r a i s e s   the  l i f t i n g   screw  and  hence  the  l o a d .  

In  use,   wi th   such  screw  j a c k ,   wear  r e s u l t s   be tween  the  m e s h i n g  

threads   of  the  worm  gear  and  the  l i f t i n g   screw  so  t ha t   b a c k l a s h   o c c u r s  

when  changing  the  mode  of  use  from  l i f t i n g  t o   l ower ing   bf  the  l i f t i n g  

screw,  or  v i c e  v e r s a .  

The  p r e s e n t   i n v e n t i o n   seeks  to  p rov ide   a  w o r m  s c r e w  j a c k   i n  

which  b a c k l a s h   is  s u b s t a n t i a l l y   e l i m i n a t e d .  

Accord ing   to  one  a spec t   of  t h i s   i n v e n t i o n   a  worm  screw  j a c k  

inc ludes   a  worm  meshing  with  a  worm  gear  which  is  d r i v i n g l y   connected  t o  

a  l i f t i n g   screw,   and  a   s l eeve   p o s i t i o n e d   a x i a l l y   a long   the  l i f t i n g  

screw  from  the  worm  gear ,   said  s l eeve   be ing   secured  to  the  worm  gear  by 

a  s h o u l d e r   member  and  a  mating  r e c e s s   a r rangement   so  as  to  be  r o t a t a b l e  

t h e r e w i t h ,   where in   the  shou lder   member  is  e l o n g a t e   in  a  d i r e c t i o n  



t r a n s v e r s e   to  the  l i f t i n g   screw  a x i s .  

P r e f e r a b l y ,   the  shou lde r   member  is  formed  on  the  worm  gear  and 

the  mating  r e c e s s   is  p rovided  on  t h e  s l e e v e .   The  ax i a l   l eng th   o f  t h e  

s leeve   is  p r e f e r a b l y   less   than  the  p i t ch   o f  t h e   l i f t i n g   screw  and 

c o n v e n i e n t l y   is  8%  l e s s .  

C o n v e n i e n t l y ,   the  shou lde r   member  is  a  q u a d r i l a t e r a l   p r o t i u s i o n  

d i a m e t r i c a l l y   e x t e n d i n g   across   the  l i f t i n g   screw  axis   formed  by  

s u b s t a n t i a l l y   p a r a l l e l   f l a t   s u r f a c e s   in  the  p lane   of  the  l i f t i n g   s c r e w  

axis  with  p a r t i a l l y   c i r c u l a r   e n d - f a c e s ,   and  the  s l e e v e   r e c e s s   is  a r r a n g e d  

to  mate  wi th   the  q u a d r i l a t e r a l   p r o t r u s i o n .  

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

p rov ided   on  the  s h o u l d e r   member,  having   a  s m a l l e r   d i a m e t e r   than  t ha t   o f  

t he   p a r t i a l l y   c i r c u l a r   end  f a c e s ,   which  is  a r r a n g e d   to  be  an  i n t e r f e r e n c e  

f i t   i n s i d e   a  bo re   of  the  s l eeve   t he reby   a s s i s t i n g   to  m a i n t a i n   the  worm 

gear  and  s l e e v e   in  a x i a l   a l i g n m e n t .  

P r e f e r a b l y ,   the  s l eeve   and  worm  gear  and  p r e - d e t e r m i n a b l y   s p a c e d  

in  m a n u f a c t u r e   by  a  d i s t a n c e   given  by [screw pitch 2 safety factor]  s a f e t y   f a c t o r   X  0 . 5  

where  s a f e t y   f a c t o r   is  1.  
s a f e t y  f a c t o r  

Acco rd ing   to  a  f u r t h e r   a spec t   of  t h i s   i n v e n t i o n   a  method  o f  

making  a  s c r e w  j a c k   hav ing   a  worm  meshing  with  a  worm  gear  which  i s  

d r i v i n g l y   c o n n e c t e d   to  a  l i f t i n g   screw  and  a  s l e e v e   p o s i t i o n e d   a x i a l l y  

along  the  l i f t i n g   screw  from  the  worm  gea r ,   sa id   s l e e v e  b e i n g   secured   t o  

the  worm  g e a r  b y   a  s h o u l d e r   member  and  mat ing   r e c e s s   a r r a n g e m e n t   so  a s  

to  be  r o t a t a b l e   t h e r e w i t h   i n c l u d e s   the  s tep   of  a x i a l l y   a l i g n i n g   the  worm 

g e a r   and  s l e e v e   a  p r e - d e t e r m i n e d   d i s t a n c e   a p a r t   and  c u t t i n g   an  i n t e r n a l  

screw  t h r ead   th rough   the  worm  gear  and  s l e eve   c o m b i n a t i o n .  

In  a  p r e f e r r e d   embodiment,  the  p r e - d e t e r m i n e d   d i s t a n c e   i s  

p rov ided   by  a  s p l i t   spacer   of  t h i c k n e s s   given  by[screw pitch 2 safety factor]  s a f e t y  

f a c t o r   X  0.5  which  is  secured  between  a d j a c e n t   f aces   of  the  worm  gear  and 

s l e e v e .  



P r e f e r a b l y ,   the  method  i n c l u d e s   the  f u r t h e r   s teps   o f  

mounting  the  assembly   of  worm  gea r ,   s p l i t   spacer   and  the  s l e eve   on  t h e  

l i f t i n g   screw,  removing  the  s p l i t   s p a c e r ,   engaging  the  worm  gear  w i t h  

the  worm  and  l o a d i n g   the  s l e eve   so  tha t   the  i n t e r n a l   t h r e a d s   of  t h e  

s leeve  and  worm  g e a r  a p p l y   oppos ing   ax i a l   f o r c e s   on  the  l i f t i n g   s c r e w  

t h r e a d s .  

In  use  wear  w i l l   i n e v i t a b l y   r e s u l t   between  the  meshing  t h r e a d s  

of  the  s l e e v e / l i f t i n g   screw  and  worm  g e a r / l i f t i n g   screw  and  

a d v a n t a g e o u s l y   the  l o a d i n g   a p p l i e d   to  the  s l e eve   is  i n c r e a s e d   to  take  up 

the  wear  and  c o n v e n i e n t l y   the  l o a d i n g   is  a p p l i e d   by  sc rewing   down  a  s h e l l  

cap  known per  s e .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   with  r e f e r e n c e   to  t h e  

accompanying  drawings   in  w h i c h  

F igu re   1  shows  a  p a r t l y   broken  away  view  of  a  p a r t i a l l y  

s e c t i o n e d   worm  screw  j ack   in  a c c o r d a n c e   wi th   t h i s   i n v e n t i o n ,  

F igure   2  and  F igure   3  are  m u t u a l l y   o r t h o g o n a l   view  o f  

a  worm  gear  used  in  t h e  j a c k   of  F i g u r e   1 ,  

and  F i g u r e s  4   and  5  are   m u t u a l l y   o r t h o g o n a l   views  of  a  s l e e v e  

used  in  the  embodiment  of  F i g u r e  1 .  

In  the  F i g u r e s   l ike   r e f e r e n c e   numera ls   d e n o t e  l i k e  p a r t s .  

The  w o r m  s c r e w  j a c k   shown  i n  F i g u r e   1  has  a  hous ing   1  in  w h i c h  

is  a  worm  2  mounted  on  a  s h a f t  3 ,   the  s h a f t   3  being  s u p p o r t e d   w i t h i n   t h e  

housing  1  by  b e a r i n g s   (not  shown).  The  worm  2  engages  concave  e x t e r n a l  
w h i c h  

worm  threads   o f  a   worm  gear  4 / i s   r o t a t a b l e   upon  a  lower  t h r u s t   b e a r i n g   5 

compris ing  b e a r i n g   e l ements   caged  in  any  s u i t a b l e   manner,  the  b e a r i n g  

being  r e s t r a i n e d   w i t h i n   an  annu la r   r e c e s s   in  a  base  p o r t i o n   of  the  h o u s i n g  

1,  The  worm  gea r  4   is  d r i v i n g l y   connec ted   to  a  s leeve   6  which  is  moun ted  

in  an  upper  t h r u s t   b e a r i n g   7  which  is  s i m i l a r   to  the  lower  t h r u s t   b e a r i n g  

5  and  is  r e s t r a i n e d   w i t h i n   an  annu l a r   r e c e s s   in  a  she l l   cap  8,  the  s h e l l  



cap  8  being  the  cadably  engaged  w i t h i n   a  top,  neck  p o r t i o n ,   of  t h e  

housing  1.  Upon  assembly  at  l e a s t   the re   is  a  gap  l a t e r   de f ined   h e r e i n  

between  a d j a c e n t   faces   41,  61  of  the  worm  gear  and  s leeve   r e s p e c t i v e l y .  

Extending  p e r p e n d i c u l a r l y   to  the  axes  of  the  worm  2  and  worm  gear  4  i s  

a  l i f t i n g   screw  9,  hav ing   a  t r a p e z o i d a l   t h r ead ,   which  mesh ing ly   e n g a g e s  

with  an  i n t e r n a l   t h read   in  both  the  worm  gear  4  and  s leeve   6.  The 

l i f t i n g   screw  9,  at  i t s   upper  end,  as  shown  in  Fig.  1,  has  a  s c r e w  

threaded  p o r t i o n   12  of  s m a l l e r   p i t c h   c i r c l e   d iameter   t h a n  t h e   s c r e w  

thread  engaging  wi th   the  l i f t i n g   screw  and  worm  gear  which  p o r t i o n   12 

is  normal ly   screwed  and  f i xed   to  a  p l a t e   member  (not  shown)  f o r  

suppor t ing   a  load .   The  hous ing   a d d i t i o n a l l y   has  an  a p e r t u r e   in  the  b a s e  

po r t ion   through  which  the  l i f t i n g   screw  is  able  to  move  in  a  v e r t i c a l  

d i r e c t i o n   and  a  t u b u l a r   e x t e n s i o n   10  of  the  hous ing   (shown  broken  away) .  

sh i e ld   the  l i f t i n g   screw  in  i t s   lowered  p o s i t i o n .   Two  mount ing  a p e r t u r e s  

11  are  p r o v i d e d   in  the  base  p o r t i o n   of  the  hous ing   1 .  

The  worm  gear   4  is  shown in   d e t a i l   in  F igures   2  and  3  a n d  

from  these  F i g u r e s   i t   w i l l   be  seen  t h a t   the  a x i a l l y   upper  p a r t   of  t h e  

worm  gear  has  a  s h o u l d e r   20  formed  from  a  q u a d r i l a t e r a l   p r o t r u s i o n   w h i c h  

extends  d i a m e t r i c a l l y   ac ross   the  l i f t i n g   screw  ax i s ,   the  q u a d r i l a t e r a l  

being  shaped  by  s u b s t a n t i a l l y   p a r a l l e l   f l a t   s u r f a c e s   21  in  the  p lane   o f  

the  l i f t i n g   s c r e w - a x i s   and  with  p a r t i a l l y   c i r c u l a r   e n d t f a c e s   22.  The 

ax ia l   l eng th   of  the  s h o u l d e r   20  is  a r r a n g e d   to  be  less   than  the  p i t c h   o f  

the  l i f t i n g   screw  and  is  p r e f e r a b l y   8%  l e s s .   A  c i r c u l a r l y   c r o s s -  

s ec t ioned   e x t e n s i o n   23  is  p rov ided   on  the  s h o u l d e r   20  having   a  s m a l l e r  

diameter   than  t ha t   of  the  p a r t i a l l y   c i r c u l a r   end  faces  2 2 .  

The  d e t a i l   of  the  s l eeve   6  is  shown  in  F igures   4  and  5  and  t h i s  

s leeve ,   which  is  made  from  phosphor  b ronze ,   has  a  s tepped  o u t s i d e   c i r c u l a r  

c r o s s - s e c t i o n   d imens ioned   so  tha t   the  upper  t h r u s t   b e a r i n g   is  f i t t e d  

around  the  upper ,   s m a l l e r   d i ame te r   of  the  s l eeve   and  abuts  the  s tep  i n  



the  s l e e v e ,   The  s l eeve   has  a  coaxial]  r e c e s s   30  in  the  l a r g e r   d i a m a t e r  

p o r t i o n   which  is  of  s i m i l a r   shape  to  the  q u a d r i l a t e r a l   s h o u l d e r   20  o f  

the  worm  gear  and  is  a r r anged   to  be  an  i n t e r f e r e n c e   f i t   with  t h e  

shou lde r   20.  A  bore  31,  c o a x i a l   wi th   the  r e c e s s   30  is  a l so   p rovided   i n  

the  s l eeve   and  the  bore  31  is  an  i n t e r f e r e n c e   f i t   with  the  c i r c u l a r l y  

c r o s s - s e c t i o n e d   e x t e n s i o n   23  of  the  worm  gear ,   the  purpose   of  t h e  

bore  31  and  e x t e n s i o n   23  be ing   to  a s s i s t   the  a l i g n m e n t   of  the  worm  g e a r  

4  i n s i d e   the  s l eeve   6 .  

In  manu fac tu r e   the  worm  gear  and  s l e eve   are  made  s e p a r a t e l y  

u n t i l   the  i n t e r n a l   screw  t h r ead   fo r   mat ing  with  the  l i f t i n g   screw  i s  

p r o v i d e d .   The  worm  gear  and  s l e e v e   are  then  a x i a l l y   a l i g n e d   and  s p a c e d  

a p a r t   by  a  s p l i t   space r   hav ing   a  t h i c k n e s s   given  by  [screw pitch 2 safety factor]  s a f e t y  

f a c t o r   X  0 .5 ,   where  the  s a f e t y   f a c t o r   is  no rma l ly   u n i t y .   The  c o m b i n a t i o n  

of  worm  gear ,   s p l i t   spacer   and  s l e e v e   are   then  machined  with  an  i n t e r n a l  

screw  th read   which  w i l l   mesh  wi th   the  t r a p e z o i d a l   screw  t h r e a d   of  t h e  

l i f t i n g   screw  9.  The  machined  c o m b i n a t i o n   is  then  assembled   on  the  l i f t -  

ing  s c r e w ,  t h e   s p l i t   spacer   is  removed  and  the  assembly  t o g e t h e r   wi th   t h e  

worm  and  s h a f t   2,  3  and  the  b e a r i n g s   5,  7  is  mounted  in  the  hous ing   and 

the  s h e l l   cap  8  screwed  into  p l a c e .   By  sc rewing   the  s h e l l   cap  i n to   t h e  

h o u s i n g  a   load  is  a p p l i e d   to  the  upper   t h r u s t   b e a r i n g   7  which  f o r c e s   t h e  

s l eeve   downwardly  a g a i n s t   the  screw  t h r e a d s   of  the  l i f t i n g   screw  with  the  - 

r e s u l t   t ha t   a  c o r r e s p o n d i n g   upward  fo rce   is  a p p l i e d   by  the  i n t e r n a l   s c r e w  

th r eads   of  the  worm gear  4  upon  the  l i f t i n g   screw.  Thus,  the  l i f t i n g   s c r e w  

th reads   have  o p p o s i t e   f o r ce s   a p p l i e d   by  the  s l e eve   6  and  worm  gear  4  so  

tha t   b ack l a sh   is  at  l e a s t   upon  a s sembly ,   s u b s t a n t i a l l y   e l i m i n a t e d .  

When  the  d e s i r e d   amount  of  l o a d i n g   is  p rov ided   by  the  s h e l l  

cap  ho les   13  are  d r i l l e d   through  the  s h e l l   cap  in to   the  hous ing   1  and  



these   ho les   arc  then  tapped  to  r e c e i v e   a  grub  screw  for  p r e v e n t i n g  

r e l a t i v e   movement  between  the  s h e l l   cap  8  and  hous ing   1 .  

In  o p e r a t i o n   of  the  screw  j a c k ,   the  p l a t e   f ixed  t o  t h e  

t h r e a d e d   p o r t i o n   12  is  secured  to  a  load  and  s ince   the  load  does  n o t  

r o t a t e   t h e r e   is  no  r o t a t i o n a l   movement  between  the  hous ing   1  and  t h e  

l i f t i n g   screw  9  and  so  r o t a t i o n   of  the  worm  2  causes   r o t a t i o n   of  t h e  

worm  gear  4  and  s l eeve   6  combina t ion   t h e r e b y   r e s u l t i n g   in  v e r t i c a l   d r i v e  

to  the  l i f t i n g   screw  9 .  

With  use,   wear  w i l l   i n e v i t a b l y   r e s u l t   between  the  m e s h i n g  

t h r e a d s   of  the  s l e e v e / l i f t i n g   screw  and  worm  g e a r / l i f t i n g   screw  and  t h i s  

is  taken  up  by  sc rewing   down  the  s h e l l   cap  8  u n t i l   the re   is  no  l o n g e r  

a  gap  between  a d j a c e n t   faces   41  and  61  of  the  worm  gear  and  s l e e v e  

r e s p e c t i v e l y ;   the  i n i t i a l   d i s t a n c e   be tween   the  f aces   41  and  61  t h e r e f o r e  

d e t e r m i n e s   the  maximum  p e r m i t t e d   amount  of  wear  with  the  t h r e a d s   of  t h e  

l i f t i n g   screw  9 .  

The  q u a d r i l a t e r a l l y   shaped  p r o t r u s i o n   on  the  s h o u l d e r   of  t h e  

worm  gear  4  and  mat ing   r e c e s s   in  the  s l e e v e   6  has  the  a d v a n t a g e   t h a t  

a  s u b s t a n t i a l   d r i v i n g   a rea   of  c o n t a c t   is  p r o v i d e d .   F u r t h e r m o r e ,   b y  

mach in ing   the  i n t e r n a l   t r a p e z o i d a l   screw  t h r e a d  o n   the  worm  gear   4  a n d  

s l e e v e   6  with  these   two  members  combined  t o g e t h e r   i t  i s  e n s u r e d   t h a t   t h e  

a n g u l a r   r e l a t i o n s h i p   between  these   members  is  m a i n t a i n e d   and  t h a t   t h e  

only  manner  by  which  b a c k l a s h   may  be  t aken   up  is  by  sc rewing   down  t h e  

s h e l l   cap  8,  i t   be ing   remembered  t ha t   the  l e n g t h   of  the  shou lde r   20  i s  

p r e f e r a b l y   less   t h a n  t h e   screw  p i t c h .   Thus  the  p r e s e n t   i n v e n t i o n  h a s  

the  g r e a t  s a f e t y   advantage   in  tha t   the  maximum  amount  of  wear  p e r m i t t e d  

wi th   the  screw  t h r eads   of  the  l i f t i n g   screw  which  may  be  e l i m i n a t e d   i s  

governed  by  the  i n i t i a l   d i s t a n c e   between  the  f aces   41,  61,  i . e .   0 . 2 5  

screw  p i t c h .  



1.  A  worm  screw  jack  i n c l u d i n g   a  worm  (2)  meshing  with  a  worm 

gear  (4)  which  is  d r i v i n g l y   connected  to  a  l i f t i n g   screw  ( 9 ) ,  

c h a r a c t e r i s e d   by  a  s leeve  (6)  p o s i t i o n e d   a x i a l l y   along  the  l i f t i n g  

screw  from  the  worm  gear ,   the  s leeve  being  secured  to  the  worm  gear  (4) 

by  a  shou lder   member  (20)  and  a  mating  recess   (30)  a r rangement   so  as  t o  

be  r o t a t a b l e   t h e r e w i t h ,   the  shoulder   member  (20)  being  e l o n g a t e   in  a  

d i r e c t i o n   t r a n s v e r s e   to  the  l i f t i n g   screw  a x i s .  

2.  A  worm  screw  jack  accord ing   to  Claim  1  c h a r a c t e r i s e d   in  t h a t  

the  shou lder   member  (20)  is  formed  on  the  worm  gear  (4)  and  t h e  

mating  r ecess   (30)  is  provided  on  the  s leeve   ( 6 ) .  

3.  A  worm  screw  jack  accord ing   to  claim  1  or  2  c h a r a c t e r i s e d  

in  that   the  a x i a l   l eng th   of  the  s leeve  (6)  is  less   than  the  p i t c h   o f  

the  l i f t i n g   s c r e w .  

4.  A  worm  screw  jack  accord ing   to  claim  3  c h a r a c t e r i s e d   in  t h a t  

the  ax ia l   l eng th   of  the  s leeve  is  8%  less   than  the  p i t ch   of  t h e  

l i f t i n g   s c r e w .  

5.  A  worm  screw  jack  accord ing   to  any  of  claims  2  to  4 

c h a r a c t e r i s e d   in  t h a t   the  shoulder   member  (20)  is  a  q u a d r i l a t e r i a l  

p r o t r u s i o n   d i a m e t r i c a l l y   ex tend ing   across   the  l i f t i n g   screw  axis  fo rmed  

by  s u b s t a n t i a l l y   p a r a l l e l   f l a t   su r f aces   (21)  in  the  plane  of  t h e  

l i f t i n g   screw  axis   with  p a r t i a l l y   c i r c u l a r   end  faces  (22),   and  t h e  

sleeve  r ecess   (30)  is  a r ranged   to  mate  with  the  q u a d r i l a t e r i a l  

p r o t r u s i o n .   , 
6.  A  worm  screw  jack  accord ing   to claim 5  c h a r a c t e r i s e d   i n  

that   a  c i r c u l a r l y   c r o s s - s e c t i o n e d   e x t e n s i o n   (23)  is  p rovided   on  t h e  

shoulder   member  (20) ,   having  a  s m a l l e r   d iameter   than  tha t   of  t h e  

p a r t i a l l y   c i r c u l a r   end  faces  (22),   which  is  arranged  to  be  an  = 
i n t e r f e r e n c e   f i t   i n s i d e   a  bore  (31)  of  the  s leeve  thereby  a s s i s t i n g  

to  main ta in   the  worm  gear  and  s leeve  i n  a x i a l   a l i g n m e n t .  

7.  A  worm  screw  jack  accord ing   to  any  p receding   c l a i m  

c h a r a c t e r i s e d   in  t ha t   the  s leeve  and  worm  gear  and  p r e - d e t e r m i n a b l y  

spaced  in  manufac tu re   by  a  d i s t a n c e   given  by  screw pitch 2  s a f e t y  

safe ty   f a c t o r  

f ac to r   X  0.5  where  s a f e t y   f a c t o r   is  1.  



8.  A  method  of  making  a  screw  jack  having  a  worm  (2)  m e s h i n g  

with  a  worm  gear  (4)  which  is  d r i v i n g l y   connected  to  a  l i f t i n g   s c rew 

(9)  is  c h a r a c t e r i s e d   by  a  s leeve  (6)  be ing   p o s i t i o n e d   a x i a l l y   a l o n g  

the  l i f t i n g   screw  (9)  from  the  worm  gear  (4),   the  s l eeve   being  s e c u r e d  

to  the  worm  gear  (4)  by  a  shoulder   member  (20)  and  mating  i e c e s s   (30) 

a r rangement   so  as  to  be  r o t a t a b l e   t h e r e w i t h ,   said  method  i n c l u d i n g  

the  s tep  of  a x i a l l y   a l i g n i n g   the worm  gear  (4)  and  s l eeve   (6)  a  

p r e - d e t e r m i n e d   d i s t a n c e   apar t   and  c u t t i n g   an  i n t e r n a l   screw  t h r e a d  

through  the  worm  gear  and  s leeve  c o m b i n a t i o n .  

9.  A  method  a cco rd ing   to  claim  8  c h a r a c t e r i s e d   in  t ha t   t h e  

p r e - d e t e r m i n e d   d i sance   is  provided  by  a  s p l i t   spacer   of  t h i c k n e s s  

given  by  screw pitch 2  s a f e ty   f a c t o r   X 0.5  which  is  secured   b e t w e e n  

s a f e t y   f a c t o r  

a d j a c e n t   f aces   of  the  worm  gear  and  s l e e v e .  

10.  A  method  a c c o r d i n g   t o  c l a i m s   8  or  9  c h a r a c t e r i s e d   by  t h e  

f u r t h e r   s t eps   of  mounting  the  assembly  of  worm  gear ,   s p l i t   spacer   and 

the  s leeve   on  the  l i f t i n g   screw,  removing  the  s p l i t   space r ,   e n g a g i n g  

the  worm  gear  wi th   the  worm  and  loading  the  s leeve   so  tha t   the  i n t e r n a l  

t h reads   of  the  s l eeve   and  worm  gear  apply  opposing  ax ia l   fo rces   on 
the  l i f t i n g   screw  t h r e a d s .  

11.  A  method  accord ing   to  any  of  -claims  8  to  10  c h a r a c t e r i s e d  

in  tha t   the  l o a d i n g   app l i ed   to  the  s leeve  is  i n c r e a s e d   to  take  up 
the  w e a r .  

12.  A  method  a c c o r d i n g   to  claim  11  c h a r a c t e r i s e d   in  t h a t   t h e  

load ing   is  a p p l i e d   by  screwing  down  a  s h e l l   cap  (8)  known  per  s e .  
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