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•y  nimm  operated  jbcks. 
The  jack  comprises  a  base  {1)  having  a  rack  (1c),  an •verted  U-section  load  lifting  arm  (5)  slidable  horizontally 

n  a  pivot  pin  (12)  in  guide  channels  (la)  of  the  base  (1),  a irut  (6)  pivoted  to  the  lifting  arm  (5)  and  to  the  base  (1),  a 
icking  arm  (4)  pivoted  on  the  pin  (12)  and  carrying  a  jacking bwI  (2)  which  co-operates  with  the  rack  (  1  c)  to  lift  the  load  in 
«D8  and  a  locking  pawl  (3)  which  transfers  the  load  on  the 
Iting  arm  (5)  to  the  rack  (1c)  between  the  stepwise  jacking 
lovements.  During  load  lowering,  the  pawls  (2,  3)  are  alter- 
Jtely  raised  by  a  spring  (9)  and  during  load  raising  the :tion  of  spring  (9)  is  overcome  and  both  pawls  (2,  3)  are ased  into  engagement  with  the  rack  (  /c)  by  a  raising  spring ).  Preferably,  a  slider  (30)  automatically  pivots  the  spring )  to  an  inoperative  position  when  the  jack  is  fully  raised 
«d  into  an  operative  position  when  the  jack  is  fully  lowered. 





RATCHET  OPERATED  JACKS 

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

in  r a t c h e t   o p e r a t e d   j a c k s ,   e . g .   f o r   m o t o r   v e h i c l e s .  

I t   i s   known  to  p r o v i d e   a  r a t c h e t   o p e r a t e d   j a c k   o f  

a  k i n d   c o m p r i s i n g   a  b a s e   h a v i n g   a  r a c k   e x t e n d i n g   a l o n g  

t he   b a s e ,   a  l i f t i n g   arm  c o n s t r a i n e d   a t   i t s   l o w e r   e n d  

to  s l i d e   h o r i z o n t a l l y   a l o n g   t h e   b a s e ,   a  s t r u t   p i v o t e d  

to  t he   l i f t i n g   arm  and  to  t he   b a s e ,   a  p i v o t e d  

j a c k i n g   arm  c a r r y i n g   a  j a c k i n g   pawl  which   c o - o p e r a t e s  

w i t h   t he   r a c k   to  s h i f t   t he   l o w e r   end  of  the   l i f t i n g  

arm  t o r w a r d s   t he   s t r u t /   b a s e   p i v o t   to  r a i s e   t he   u p p e r  

end  of  t h e   l i f t i n g   arm  and  a  l o c k i n g   pawl  w h i c h  

t r a n s f e r s   t h e   h o r i z o n t a l   c o m p o n e n t   of  l oad   on  t h e  

l i f t i n g   arm  to  t h e   r a c k .  

Known  j a c k s   of  t h i s   k i n d   t e n d   to  be  e i t h e r   s o m e -  

what   m a s s i v e   in  c o n s t r u c t i o n   or   to  f a i l   due  t o  

o v e r s t r e s s i n g   or  damage  to  t h e   r a c k   t e e t h .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s ,   from  one  a s p e c t ,  

a  r a t c h e t   o p e r a t e d   j a c k   as  d e s c r i b e d   in  the   n e x t  

but  one  p r e c e d i n g   p a r a g r a p h   in  which   the   l o w e r   end  o f  

t h e   l i f t i n g   arm  i s   c o n s t r a i n e d   to  s l i d e   h o r i z o n t a l l y  

by  means   of   g u i d e d   c h a n n e l s   in  u p s t a n d i n g   s i d e   w a l l s  

of   t he   b a s e ,   t he   g u i d e   c h a n n e l s   r e a c t i n g   the   v e r t i c a l  

l o a d   on  t he   l i f t i n g   a r m .  
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r r e i e r a u x y ,   in  a  j a c k   a c c o r d i n g   to  t he   p r e s e n t  

i n v e n t i o n ,   t he   l o w e r   end  of   t he   l i f t i n g   arm  i s  

c o n s t r a i n e d   by  t he   j a c k i n g   arm  p i v o t ,   o p p o s i t e   e n d s  

of   w h i c h   a r e   s l i d a b l y   r e c e i v e d   in  r e s p e c t i v e   o n e s  
3  of   s a i d   g u i d e   c h a n n e l s .   T h i s   e n a b l e s   t he   n u m b e r   o f  

p a r t s   and  the   o v e r a l l   w e i g h t   of   the   j a c k   to  be  r e d u c e d .  

P r e f e r a b l y   a l s o ,   in  a  j a c k   a c c o r d i n g   to  t h e  

p r e s e n t   i n v e n t i o n ,   t h e   b a s e   i s   a  c h a n n e l - f o r m   e x t r u s i o n  

e . g .   of  a l u m i n i u m ,   and  t h e   r a c k   t e e t h   a r e   p r e s s e d  

10  or  e x t r u d e d   f rom  ou t   of  t h e   c h a n n e l   f l o o r .   By 

f o r m i n g   the   b a s e   in  one  p i e c e ,   the   number   of  p a r t s   a n d  

t h e   o v e r a l l   w e i g h t   o f   t h e   j a c k   a r e   s t i l l   f u r t h e r  

r e d u c e d   . 

P r e f e r a b l y   a l s o ,   in  a  j a c k   a c c o r d i n g   to  t h e  

L5  p r e s e n t   i n v e n t i o n ,   t h e   r a c k   t e e t h   a r e   f o rmed   w i t h   a  

l a r g e   b e a r i n g   a r e a   and  t he   a n g l e   of  i n c i d e n c e   o f   t h e  

l o c k i n g   pawl  to  t he   r a c k   is   in  the   r a n g e   of  20°  t o  

30°  and  p r e f e r a b l y   a b o u t   22° .   Th i s   r e d u c e s   t h e  

v e r t i c a l   c o m p o n e n t   of   t he   f o r c e s   on  the   r a c k   t e e t h  

•C  to  a b o u t   one  t h i r d   t h e   h o r i z o n t a l   f o r c e   and  s p r e a d s  

t h e   l o a d   on  t he   t e e t h .  

In  a  r a t c h e t   o p e r a t e d   j a c k   of  the   known  k i n d  

d e s c r i b e d   at   t h e   b e g i n n i n g ,   i t   is   u s u a l   to  p r o v i d e   a  
a  s p r i n g   i n t e r c o n n e c t i n g   t he   j a c k i n g   and  l o c k i n g  

>5  p a w l s   and  to  b i a s   t h e   s p r i n g   w i t h   a  l e v e r   t h e r e b y   t o  
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s p r i n g   p r e s s   t h e   p a w l s   i n t o   e n g a g e m e n t   w i t h   t he   r a c k  

when  r a i s i n g   t h e   u p p e r   end  of   t h e   l i f t i n g   arm.  When 

l o w e r i n g   a  l o a d   on  t he   j a c k   t he   u n b i a s e d   s p r i n g   o p e r a t e s  

t h e   p a w l s   so  as  a l w a y s   to  l i f t   t h e   u n l o a d e d   p a w l .  

T h i s   a r r a n g e m e n t   g i v e s   r i s e   to  c e r t a i n   d i f f i c u l t i e s ,  

h o w e v e r ,   l e a d i n g   to   b u r r i n g   of   t h e   r a c k   t e e t h   a n d  

f a i l u r e   of  t he   j a c k ,   more  p a r t i c u l a r l y   due  to  t h e  

f a c t   t h a t   t he   b i a s i n g   of   t h e   s p r i n g   to   o p e r a t e   t h e  

p a w l s   to  l i f t   a  l o a d   on  t h e   j a c k   g i v e s   t he   s p r i n g  

a  p e r m a n e n t   s e t   so  t h a t   t he   s p r i n g   no  l o n g e r   o p e r a t e s  

c o r r e c t l y   when  l o w e r i n g   a  l o a d .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   f rom  a  f u r t h e r  

a s p e c t ,   a  r a t c h e t   o p e r a t e d   j a c k   of   t h e   known  k i n d  

d e s c r i b e d   a t   t he   b e g i n n i n g   i n c l u d i n g   a  l o w e r i n g  

s p r i n g   i n t e r - e n g a g e d   b e t w e e n   t h e   j a c k i n g   and  l o c k i n g  

p a w l s   f o r   r a i s i n g   t he   u n l o a d e d   pawl  d u r i n g   a  l o a d  

l o w e r i n g   o p e r a t i o n   and  a  r a i s i n g   s p r i n g   or  s p r i n g s  

m o v a b l e   i n t o   and  ou t   of   c o n t a c t   w i t h   t he   pawls   t o  

o v e r c o m e   the   a c t i o n   of  t he   l o w e r i n g   s p r i n g   and  b i a s  

b o t h   p a w l s   i n t o   e n g a g e m e n t   w i t h   t he   r a c k .  

S p e c i f i c   e m b o d i m e n t s   of   t h e   p r e s e n t   i n v e n t i o n  

w i l l   now  be  d e s c r i b e d   by  way  of   e x a m p l e ,   and  no t   by  w a y  

of  l i m i t a t i o n ,   w i t h   r e f e r e n c e   to  t h e   a c c o m p a n y i n g  

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

FIG.  1  is   a  s e c t i o n a l   s i d e   e l e v a t i o n   of  a  
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j a c k   in  a c c o r d a n c e   w i t h   t he   p r e s e n t   i n v e n t i o n ,   s h o w n  

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

l o w e r e d   p o s i t i o n s ;  

FIG.   2  i s   a  r i g h t   hand  end  v i e w   of  t h e   j a c k  

5  shown  in  F i g .   1  w i t h   the   l i f t i n g   arm  in  i t s   f u l l y  

l o w e r e d   p o s i t i o n ;  

F IGS.   3  to  20  a r e   d e t a i l s   of  c e r t a i n   of  t h e  

p a r t s   of  t h e   j a c k   of  F i g .   1,  e x c l u d i n g ,   e . g .   t he   b a s e ,  

t h e   s t r u t ,   and  t h e   h a n d l e   or  f o o t   p e d a l ;  

10  F IGS.   21  to  2k  a r e   d i a g r a m s   s h o w i n g   t he   o p e r a t i o n  

of   t h e   l o w e r i n g   and  r a i s i n g   s p r i n g s ;  

FIG.  25  i s   a  s e c t i o n a l   s i d e   e l e v a t i o n   of  a  

f u r t h e r   j a c k   in  a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n ;  

FIG.   26  i s   a  v iew  in  t he   d i r e c t i o n   of  a r r o w  

15  26  in  F i g .   2 5 ;  

FIG.  27  i s   a  r i g h t   hand  end  v i ew  of   t h e   j a c k  

shown  in  F i g .   25;  a n d  

FIGS.   28  to  30  show  d e t a i l s   of  c e r t a i n   o f  

t h e   p a r t s   of  t h e   j a c k   shown  in  F i g s .   25  to  2 7 .  
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T h r o u g h o u t   t h e   d r a w i n g s ,   l i k e   p a r t s   a r e  

i n d i c a t e d   by  t h e   same  r e f e r e n c e   n u m e r a l s   a n d / o r  

r e f e r e n c e   l e t t e r s .  

With  r e f e r e n c e   now  to  t he   a c c o m p a n y i n g  

5  d r a w i n g s ,   and  f i r s t   w i t h   r e f e r e n c e   to  F i g s .   1  and  2 ,  

t h e   J a c k   c o m p r i s e s   an  e x t r u d e d   a l u m i n i u m   b a s e   1  o f  

c h a n n e l   s e c t i o n   and  h a v i n g   o p p o s i t e   s i d e   w a l l   g u i d e  

c h a n n e l s   la  ( s e e   a l s o   F i g s .   23  and  24)  in  i t s   s i d e  

w a l l s   1 ' .   The  c h a n n e l   f l o o r   1"  of  t he   b a s e   i s   f o r m e d  

10  w i t h   r a c k   t e e t h   lb  p r e s s e d   up  f rom  t he   m a t e r i a l   of  t h e  

f l o o r   of  t he   b a s e ,   t he   t e e t h   ljb  f o r m i n g   a  r a c k   g e n e r a l l y  

i n d i c a t e d   lc   and  e x t e n d i n g   a l o n g   the   b a s e .   A 

l i f t i n g   arm  5  ( s e e   a l s o   F i g s .   3  and  4)  i s  

c o n s t r a i n e d   a t   i t s   l o w e r   end  by  a  p in   1 2  

15  to   s l i d e   h o r i z o n t a l l y   a l o n g   t h e   b a s e ,   t h e  

p in   12  e n g a g i n g   w i t h   f l a t s   12a_  ( s e e   F i g s .   15  and  1 6 )  

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

t h e   g u i d e   c h a n n e l s   la   of  t he   b a s e ,   v i a   G l a c i e r   DU 
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m a t e r i a l   b e a r i n g p a d s   10  ( s e e   F i g s .   17  and  1 8 ) .   A 

s t r u t   6  i s   p i v o t e d   to  a  m i d - p o i n t   of   t h e   l i f t i n g   a r m  

5  by  m e a n s   of  a  p i n   13  and  to  t he   back   end  of   t h e  

b a s e   1,  v i a   a  t r u n n i o n   7,  by  means  of  a  p i n   1 4 .  

5  A  j a c k i n g   arm  4  i s   p i v o t e d   on  the   p i n   12  and  c a r r i e s  

a  j a c k i n g   pawl  2  ( s e e   a l s o   F i g s .   7  and  8)  p i v o t e d  

on  a  p i n   11  e c c e n t r i c   to  t he   p in   12  and  d i s p o s e d  

v e r t i a l l y   a b o v e   i t   in  t he   r a i s e d   p o s i t i o n   of  t h e  

h a n d l e   or  f o o t   p e d a l   16  w h i c h   is  r e m o v a b l y   a t t a c h e d  

10  to  t h e   j a c k i n g   arm  in  use   of  the   j a c k .   On  l o w e r i n g   o f  

t h e   h a n d l e   or  p r e s s i n g   down  of  the   f o o t   p e d a l ,   t h e  

pawl   2  i s   l o a d e d   in  e n g a g e m e n t   w i t h   a  t o o t h   lb  of  t h e  

r a c k   to   s h i f t   t h e   l o w e r   end  of  t he   arm  5  t o w a r d s   t h e  

s t r u t   6 / b a s e   1  p i v o t   14  to  r a i s e   t h e   u p p e r   end  o f  

15  t h e   l i f t i n g   arm  5  w h i c h   i s   p r o v i d e d   w i t h   a  s u i t a b l e  

l i f t i n g   a t t a c h m e n t   5a_.  In  t he   r e s t   p o s i t i o n ,   t h e  

h o r i z o n t a l   c o m p o n e n t   of  t h e   l o a d   on  t h e   l i f t i n g   a r m  

i s   t a k e n   by  a  l o c k i n g   pawl  3  wh ich   t r a n s f e r s   i t   t o  

t h e   r a c k .   A  l o w e r i n g   s p r i n g   9  ( s e e   a l s o   F i g s .   11  a n d  

20  12)  i s   i n t e r e n g a g e d   b e t w e e n   the   j a c k i n g   and  l o c k i n g  

p a w l s   2  and  3  f o r   r a i s i n g   the   u n l o a d e d   pawl   2  or  3 

d u r i n g   a  l o a d   l o w e r i n g   o p e r a t i o n   to  " w a l k "   t h e   p a w l s  

back   a l o n g   t h e   r a c k ,   i . e .   as  the   h a n d l e  

16  i s   pumped  up  and  down.  Th i s   o p e r a t i o n  

25  w i l l   be  d e s c r i b e d   in  d e t a i l   be low  w i t h   r e f e r e n c e   t o  

F i g s .   21  and  22.   A  r a i s i n g   s p r i n g   8  ( s e e   a l s o   F i g s .  
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13  and  14)  c a r r y i n g   a  m a n i p u l a t i n g   knob  17  f o r   m o v i n g  

t h e   s p r i n g   i n t o   and  o u t   of  c o n t a c t   w i t h   t he   p a w l s  

2  and  3  o v e r c o m e s   t h e   a c t i o n   of   t h e   s p r i n g   9  a n d  

b i a s e s   t h e   p a w l s   2  and  3  i n t o   c o n t a c t   w i t h   t h e  

r a c k   lc   d u r i n g   a  r a i s i n g   o p e r a t i o n .   The  s p r i n g   8  i s  

p i v o t e d   on  t h e   p in   12  f o r   r a i s i n g   and  l o w e r i n g  

m o v e m e n t s   of  i t s   s p r i n g   arm  8a_  ( s e e   F i g s .   14,  23  a n d  

24)  ou t   of  and  i n t o   c o n t a c t   w i t h   t a n g s   2a_,  3a_ 

on  t h e   r e s p e c t i v e   p a w l s   2  and  3.  The  s p r i n g   8  h a s  

a  f l e x i b l e   l e v e r   p o r t i o n   8t>  c a r r y i n g   t h e   knob  1 7  

f o r   r a i s i n g   and  l o w e r i n g   t h e   s p r i n g   arm  8a .   A  b i g h t  

8£  ( s e e   a l s o   F i g s .   23  and  24)  of  t h e   l e v e r   p o r t i o n   8 b  

h o o k s   o n t o   a  l i p   Id  of  t h e   s i d e   w a l l   of  t he   b a s e  

c h a n n e l   to  h o l d   t h e   s p r i n g   arm  8a_  in  i t s   l o w e r e d ,  

i . e .   o p e r a t i v e   p o s i t i o n .   The  l e v e r   p o r t i o n   i s  

d e f l e c t e d   s i d e w a y s   and  p u l l e d   up  by  i t s   knob  17  t o  

move  t he   s p r i n g   to  i t s   i n o p e r a t i v e   p o s i t i o n   f o r  

l o w e r i n g   t he   j a c k .  

R e f e r r i n g   now  to  F i r s .   21  and  22,  d u r i n g   a 

l o a d   l o w e r i n g   o p e r a t i o n ,   t h e   r a i s i n g   s p r i n g   8  i s   i n  

i t s   i n o p e r a t i v e   p o s i t i o n   shown  in  f i g .   23,  ou t   o f  

c o n t a c t   w i t h   t h e   p a w l s   2  and  3.  The  l o w e r i n g   s p r i n g  

9  w h i c h   i s   f i x e d l y   c a r r i e d   by  t h e   pawl  2  in  t h i s  

e x a m p l e ,   has   a  d o w n w a r d l y   c u r v i n g   p o r t i o n   $a  w h i c h  

p a s s e s   b e t w e e n   t he   p i v o t   a rms   2t>  of  t h e   pawl  2  a r o u n d  
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a  r e a r   e d g e   2c  of  t h e   pawl  2  and  t h r o u g h   a  

r e c t a n g u l a r   o p e n i n g   3_b  in  t h e   pawl  3.  When  t h e  

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

9  p r e s s e s   a g a i n s t   t he   u p p e r   edge   of  t h e   o p e n i n g   3 b  

5  in   t h e   pawl   3  to  l i f t   t he   u p p e r   pawl   2  or  to  p r e s s  

down  t h e   l o w e r   pawl  3  d e p e n d e n t   on  w h i c h   pawl  2  o r  

3  i s   c a r r y i n g   the   l o a d .   When  t h e   h a n d l e   i s   in  i t s  

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

i s   a n g u l a r l y   d i s p l a c e d   d o w n w a r d l y   by  45°  in  t h i s  

10  e x a m p l e ,   t h e   s p r i n g   9  p u l l s   a g a i n s t   t h e   l o w e r   e d g e  

of   t h e   o p e n i n g   3,b  in  t he   pawl   3  to  p u l l   down  t h e  

u p p e r   pawl   2  or  to  r a i s e   t h e   l o w e r   pawl  3  d e p e n d e n t  

on  w h i c h   i s   c a r r y i n g   t he   l o a d .   T h u s ,   when  t h e   j a c k  

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

15  l o c k i n g   pawl  3  i s   t a k i n g   t h e   h o r i z o n t a l   c o m p o n e n t   o f  

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

2  c l e a r   of  t he   r a c k   and  l o w e r i n g   t h e   h a n d l e   m o v e s  

t h e   s p r i n g   9  i n t o   e n g a g e m e n t   w i t h   t he   l o w e r   e d g e  

of   t h e   o p e n i n g   3t>  to  y u l l   down  t he   pawl  2  i n t o  

20  e n g a g e m e n t   w i t h   t he   r a c k   as  t h e   h a n d l e   r e a c h e s   i t  

l o w e r e d   p o s i t i o n .   The  pawl  2  t h e n   t a k e s   t h e  

h o r i z o n t a l   l o a d   and  the   s p r i n g   9  l i f t s   t h e   l o w e r  

pawl   3  c l e a r   of  t h e   r a c k .   The  l o a d   on  t he   j a c k   i s  

r e a c t e d   by  the   o p e r a t o r   as  he  a g a i n   r a i s e s   t h e  

25  h a n d l e   and  the   l o a d   on  t h e   j a c k   d e s c e n d s .   The  u p p e r  
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e d g e   of  t h e   o p e n i n g   3_b  e n g a g e s   t h e   s p r i n g   9  to   p r e s s  

t h e   pawl   3  i n t o   e n g a g e m e n t   w i t h   t h e   r a c k   as  t h e  

h a n d l e   a g a i n   r e a c h e s   i t s   r a i s e d   p o s i t i o n .   T h e  

h o r i z o n t a l   l o a d   i s   a g a i n   t a k e n   by  t h e   pawl  3  a n d  

5  t h e   pawl  2  i s   r a i s e d   c l e a r   of  t h e   r a c k   and  t h e  

o p e r a t i o n   r e p e a t e d   u n t i l   t h e   j a c k   i s   f u l l y  

l o w e r e d   . 

For  f o o t   p e d a l   o p e r a t i o n   a  c o i l   s p r i n g   18  i s  

p r o v i d e d   a c t i n g   b e t w e e n   t h e   p i v o t   p in   13  and  t h e  

10  j a c k i n g   arm  k  to  e l e v a t e   t h e   f o o t   p e d a l   d u r i n g   a  

l o a d   r a i s i n g   o p e r a t i o n .  

R e f e r r i n g   now  to  F i g s .   25  to  30,  t he   j a c k  

t h e r e   shown  c o r r e s p o n d s   in  c o n s t r u c t i o n   w i t h   t h e   j a c k  

d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g s .   1  to  2k  w i t h   t h e  

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

A  m o d i f i e d   f o o t   p e d a l   161  is   f o l d a b l e   to  t h e  

c h a i n - d o t t e d   p o s i t i o n   shown  in  F i g .   25  in  t he   s t o r a g e  

p o s i t i o n   of  t he   j a c k .  

The  s p r i n g   8  l e v e r   p o r t i o n   Bb*  is   m o d i f i e d  

20  to   e n g a g e ,   w i t h   a  f r e e - e n d ,   i n v e r t e d   60^  V - f o r m a t i o n  

6b"  of  t he   l e v e r   p o r t i o n   in  one  or  o t h e r   cf  t w o  

r e c e s s e s   30a_  and  301)  of  a  s l i d e r   30  m o u n t e d   f o r  

s l i d i n g   m o v e m e n t   a l o n g   t h e   l i p   Id  of  one  of  t h e  

c h a n n e l   s i d e   w a l l s   1 ' .   The  r e c e s s   30Jo  i s   n a r r o w e r  

25  t h a n   t he   r e c e s s   30a^  and  h o l d s   t he   l e v e r   p o r t i o n   8b^'  o f  
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t h e   s p r i n g   8  d e p r e s s e d   s u c h   t h a t   t he   s p r i n g   arm  8 a  

i s   h e l d   in  i t s   l o w e r e d   p o s i t i o n   as  p r e v i o u s l y  

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

2a ,   3_a  of  t h e   p a w l s   2  and  3.  When  t he   f o r m a t i o n  

8b"  i s   e n t e r e d   in  t h e   w i d e r   r e c e s s   30a  t he   s p r i n g   a r m  

8a_  a s s u m e s   i t s   r a i s e d   p o s i t i o n   as  p r e v i o u s l y   d e s c r i b e d  

o u t   of  sp r ing   b i a s i n g   c o n t a c t   with  the  tangs  2a,  3a.  The  p a w l s  

2,  3  a r e   t h e n   o p e r a t e d   by  t he   s p r i n g   9  as  p r e v i o u s l y  

d e s c r i b e d   . 

The  f o r m a t i o n   8b"  s h i f t s   f rom  r e c e s s   30t> 

to   r e c e s s   30a_  and  f rom  r e c e s s   30a_  to  r e c e s s   30t> 

a u t o m a t i c a l l y   when  t h e   s l i d e r   30  e n g a g e s   an  a b u t m e n t  

31  or  32  c a r r i e d   a t   t h e   i n s i d e   of  t he   top   edge   o f  

t h e   c h a n n e l   s i d e   w a l l   1'  m o u n t i n g   the   s l i d e r   f o r  

s l i d i n g   m o v e m e n t .   The  a b u t m e n t s   may  t a k e   a n y  

c o n v e n i e n t   f o rm ,   e . g .   one  or  o t h e r   of  them  or  b o t h  

of  them  may  be  c o n s t i t u t e d   by  an  i m p a c t   s c r e w .   One  

of   t h e   a b u t m e n t s   may  be  p r e s s e d   f rom  t he   m a t e r i a l   o f  

t h e   b a s e .   T h u s ,   t h e   s l i d e r   30  i s   c o n v e n i e n t l y   f o r m e d  

as  a  d i e - c a s t i n g   and  s l i d   o n t o   t he   ba se   s i d e   w a l l   f r o m  

one  e n d .  

The  a b u t m e n t   31  i s   p o s i t i o n e d   to  be  e n g a g e d  

by  t h e   s l i d e r   30  w h e n ,   in  t h e   l i f t i n g   d i r e c t i o n ,   a s  

s e e n   in  F i g .   29,  w h i c h   i s   a  v iew  on  a r r o w   29  i n  

F i g .   28,  t h e   l o c k i n g   pawl   3  i s   e n g a g i n g   t h e  
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p e n u l t i m a t e   r a c k   t o o t h   lib  a t   t h e   l e f t   hand  end  of   t h e  

r a c k   lc   as  s e e n   in   F i g .   25.   On  t h e   f i n a l   d e p r e s s i o n  

of  t h e   f o o t   p e d a l   16 '   to   s h i f t   t h e   l o c k i n g   pawl   o n e  

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

f o r m a t i o n   8t>"  s h i f t s   a u t o m a t i c a l l y   from  t h e   r e c e s s  

30b  to  t h e   r e c e s s   30a_,  r e a d y   f o r   l o w e r i n g   t h e   l o a d ,  

as  s e e n   in  F i g .   30,  w h i c h   i s   a  v i ew  on  a r r o w   30  i n  

F i g .   2 8 .  

In  a  s i m i l a r   way,   t h e   a b u t m e n t   32  i s  

p o s i t i o n e d   to  be  e n g a g e d   by  t h e   s l i d e r   30  w h e n ,   i n  

t h e   l o w e r i n g   d i r e c t i o n ,   t h e   j a c k i n g   pawl  2  i s  

e n g a g i n g   t h e   p e n u l t i m a t e   r a c k   t o o t h   lb  a t   t h e   r i g h t  

hand  end  of  t he   r a c k   l c   as  s e e n   in  F i g .   25.  On  t h e  

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

o p e r a t i o n ,   e . g .   u n d e r   t h e   a c t i o n   of  t he   s p r i n g   1 8  

i f   no t   t he   l o a d ,   t he   f o r m a t i o n   8b"  s h i f t s  

a u t o m a t i c a l l y   b a c k   i n t o   t he   r e c e s s   30b  r e a d y   f o r  

r a i s i n g .  

P r e s s i n g   t he   r a c k   t e e t h   lb  from  the   b a s e  

e n a b l e s   a  l a r g e   b e a r i n g   a r e a   f o r   each   t o o t r .   to  b e  

p r o d u c e d   w i t h o u t   a d d i n g   to  t h e   w e i g h t   of  tr.e  b a s e  

w h i c h   i s   a l r e d y   made  of   l i g h t w e i g h t   m a t e r i a l .  

The  l i f t i n g   arm  i s   p r e f e r a b l y   d e s i g n e d   t o  

bend  u n d e r   e x c e s s   l o a d   so  t h a t   t he   arm  d e f o r m s   t o  

c a u s e   p r o g r e s s i v e   f a i l u r e   as  o v e r l o a d   i s   a p p l i e d   to  t h e  
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j a c k .   T h i s   a c t s   as  a  s a f e t y   f e a t u r e .  

To  i m p r o v e   i t s   s t a b i l i t y   t h e   j a c k   may  b e  

p r o v i d e d   w i t h   a  f o o t   a t   t h e   l i f t i n g   end ,   as  s e e n  

in   F i g .   2,  e x t e n d i n g   a t   r i g h t   a n g l e s   to  t h e   b a s e .  

5  S i n c e   t h e   l i f t i n g   arm  5  i s   of  i n v e r t e d  

U - s e c t i o n   and  h o u s e s   t he   s t r u t   6  in  t he   s t o r a g e  

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

t h e   b a s e   b e t w e e n   t h e   s i d e   w a l l s   of  t he   b a s e ,   a 

c o m p a c t   s t o r a g e   p o s i t i o n   is   a c h i e v e d .  
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CLAIMS:  

1.  A  r a t c h e t   o p e r a t e d   J a c k   c o m p r i s i n g   a  b a s e  

(1 )   h a v i n g   a  r a c k   ( l c )   e x t e n d i n g   a l o n g   the   b a s e ,   a  

l i f t i n g   arm  (5 )   c o n s t r a i n e d   a t   i t s   l o w e r   end  to  s l i d e  

h o r i z o n t a l l y   a l o n g   t h e   b a s e ,   a  s t r u t   (6)  p i v o t e d   t o  

t h e   l i f t i n g   arm  (5)   and  to  t h e   b a s e   ( 1 ) ,   a  p i v o t e d  

j a c k i n g   arm  (4)   c a r r y i n g   a  j a c k i n g   pawl  (2)   w h i c h  

c o - o p e r a t e s   w i t h   the   r a c k   ( l c )   to  s h i f t   t he   l o w e r  

end  of  t he   l i f t i n g   arm  (5 )   t o w a r d s   t he   s t r u t / b a s e  

p i v o t   ( 1 4 )   to  r a i s e   t h e   u p p e r   end  of  t he   l i f t i n g   a r m  

(5)   and  a  l o c k i n g   pawl   (3 )   w h i c h   t r a n s f e r s   t h e  

h o r i z o n t a l   c o m p o n e n t   of  l o a d   on  t h e   l i f t i n g   arm  ( 5 )  

to  t h e   r a c k   ( l c )   c h a r a c t e r i z e d   in  t h a t   the   l o w e r   e n d  

of  t he   l i f t i n g   arm  (5)   i s   c o n s t r a i n e d   to  s l i d e  

h o r i z o n t a l l y   by  means  of  g u i d e   c h a n n e l s   (la_)  i n  

u p s t a n d i n g   s i d e   w a l l s   of  t h e   b a s e   ( 1 ) ,   the   g u i d e  

c h a n n e l s   r e a c t i n g   t he   v e r t i c a l   l o a d   on  the   l i f t i n g  

arr .   ( 5 ) .  

2.  A  j a c k   cr  c l a i m e d   in  c l a i m   1  in  w h i c h   t h e  

l i f t i n g   arm  (5)   ir   : f   i n v e r t e d   u - s e c t i c r .   and  h o u s e s  

the  s t r u t   (6)   in  tr.e  s t o r a g e   p o s i t i o n   of  t he   j a c k ,  

the   s t r u t   t h e n   l y i n g   a l o n g   t h e   b a s e   (1)   b e t w e e n   t h e  

s i d e   w a l l s   of  t he   b a s e .  

3.  A  j a c k   as  c l a i m e d   in  c l a i m   1  or  2  i n  

w h i c h   t he   j a c k i n g   arm  (4)   i s   a d a p t e d   f o r   o p e r a t i o n   b y  
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a  f o o t   of  t he   u s e r .  

4.  A  j a c k   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m  

in  w h i c h   t he   l o w e r   end  of  t he   l i f t i n g   arm  (5)   i s  

c o n s t r a i n e d   by  t h e   j a c k i n g -   arm  p i v o t   ( 1 2 )   o p p o s i t e  

5  ends   of  w h i c h   a r e   s l i d a b l y   r e c e i v e d   in  r e s p e c t i v e  

o n e s   of  s a i d   g u i d e   c h a n n e l s   ( l a _ ) .  

5.  A  j a c k   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m  

in  w h i c h   t he   b a s e   (1)   i s   f o r m e d   in  one  p i e c e   as  a  

c h a n r e l   - f   orm  e x t r u s i o n   the  r a c k   t e e t h   ( l b )   b e i n g  

10  p r e s s - f o r m e d   o u t   of  t he   c h a n n e l   f l o o r .  

6.  A  j a c k   ar  c l a i m e d   in  any  p r e c e d i n g   c l a i m  

in  w h i c h   the   r a c k   t e e t h   ( I t . )   a r e   f o r m e d   w i t h   a  l a r g e  

b e a r i n g   a r e a ,   t h e   t e e t h   (l_b)  h a v i n g   a  w i d t h   a b o u t   o n e  

h a l f   t h a t   of  t h e   b a s e   (1)   b e t w e e n   t he   s i d e   w a l l s  

15  t h e r e o f   and  t h e   a n g l e   of  i n c i d e n c e   of  t h e   l o c k i n g  

pawl  (3)   to  t h e   r a c k   ( l c )   i s   in  the   r a n g e   of   20°  t o  

3 0 c .  

7.  A  r a t c h e t   o p e r a t e d   j a c k   c o m p r i s i n g   a  b a s e  

(1)   h a v i n g   a  r a c k   (lc_)  e x t e n d i n g   a l o n g   t h e   b a s e ,   a  

20  l i f t i n g   arm  (5)   c o n s t r a i n e d   at   i t s   l o w e r   end  to  s l i d e  

h o r i z o n t a l l y   a l o n g   t he   b a s e ,   a  s t r u t   (6)   p i v o t e d   t o  

t he   l i f t i n g   arm  (5)   and  to  t he   base   ( 1 ) ,   a  p i v o t e d  

j a c k i n g   arm  (4)   c a r r y i n g   a  j a c k i n g   pawl  (2)   w h i c h  

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

25  of  t he   l i f t i n g   arm  (5)   t o w a r d s   the   s t r u t / b a s e   p i v o t  
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„  w  UK(,C,  cnu  ui  t ne   J - i i t i n g   arm  ( 5 )  

and  a  l o c k i n g   pawl  (3 )   w h i c h   t r a n s f e r s   t h e   h o r i z o n t a l  

c o m p o n e n t   of  l o a d   on  t h e   l i f t i n g   arm  (5)   to  t he   r a c k  

( l c )   c h a r a c t e r i z e d   by  a  l o w e r i n g   s p r i n g   (9)   i n t e r -  

e n g a g e d   b e t w e e n   t he   j a c k i n g   and  l o c k i n g   p a w l s   (2 ,   3 )  

fo r   r a i s i n g   the   u n l o a d e d   pawl   d u r i n g   a  l o a d   l o w e r i n g  

o p e r a t i o n   and  a  r a i s i n g   s p r i n g   (8)   or  s p r i n g s   m o v a b l e  

Lnto  and  out   of  s p r i n g   b i a s i n g   c o n t a c t   w i t h   the   p a w l s  

2 , 3 )   to  o v e r c o m e   t h e   a c t i o n   of  t he   lower ing   sp r ing   (9)  and  
) i a s   b o t h   pawls   i n t o   e n g a g e m e n t   w i t h   t h e   r a c k   ( l c ) .  

8.  A  j a c k   as  c l a i m e d   in  c l a i m   7  in  w h i c h   t h e  

. o w e r i n g   s p r i n g   (9)   i s   c a r r i e d   by  t h e   l o c k i n g   p a w l  
2)  and  e n g a g e s   a l t e r n a t e l y   w i t h   an  o p p o s e d   p a i r   o f  

dges   of  the   l o c k i n g   pawl   (3 )   r e s p e c t i v e l y   to  l i f t  

he  j a c k i n g   pawl  (2 )   or  d e p r e s s   t he   l o c k i n g   pawl  ( 3 )  
nd  to  l i f t   the   l o c k i n g   pawl  (2)   or  d e p r e s s   t h e  

a c k i n g   pawl  (3)  when  t he   j a c k i n g   arm  (4)   ±s  in  i t s  
a i s e d   and  l o w e r e d   p o s i t i o n s   r e s p e c t i v e l y ,   t h e  

o w e r i n g   s p r i n g   (9)   a c t i n g   a l w a y s   to  l i f t   the   u n l o a d e d  
awl  (2  or  3)  r e l a t i v e   to  t h e   r a c k   ( l c ) .  

9.  A  j a c k   as  c l a i m e d   in  c l a i m   7  or  8  in  w h i c h  

m a n u a l l y   a d j u s t a b l e   s l i d e r   (30 )   i s   m o v a b l e   s t e p w i s e  

long   the  base   (1)   b e t w e e n   a  p a i r   of  a b u t m e n t s   ( 3 1 ,  
2)  on  the   base   by  t h e   a c t i o n   of  t he   j a c k i n g   arm  ( 4 ) ,  

^e  s l i d e r   (30)   b e i n g   e n g a g e d   by  a  l e v e r   p o r t i o n  

3b ' )   of  the   r a i s i n g   s p r i n g   (8)   and  h a v i n g   t w o  
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h a n g e   of  w h i c h   t h e   r a i s i n g   s p r i n g   (8 )   i s   moved  i n t o  

nd  o u t   of   s p r i n g   b i a s i n g   c o n t a c t   w i t h   t h e   p a w l s   ( 2 ,  

),  t h e   a b u t m e n t s   (31 ,   32)  a c t i n g   to   o b s t r u c t   t h e  

l i d e r   r e l a t i v e   to  the   l e v e r   p o r t i o n   ( 8 b ! )   o f  

he  r a i s i n g   s p r i n g   (8)  d u r i n g   e a c h   l a s t   s t e p w i s e  

l o v e m e n t   of  t h e   j a c k i n g   arm  (4)   in  t h e   r a i s i n g   a n d  

o w e r i n g   modes   of  t he   j a c k   w h e r e b y   t h e   r a i s i n g   s p r i n g  

6)  i s   moved  i n t o   s p r i n g   b i a s i n g   c o n t a c t   w i t h   t h e  

p a w l s   (2 ,   3)  when  the   j a c k   i s   f u l l y   l o w e r e d   and  o u t  

if  s p r i n g   b i a s i n g   c o n t a c t   w i t h   t h e   p a w l s   when  t h e  

}ack  i s   f u l l y   r a i s e d .  

10.   A  j a c k   as  c l a i m e d   in  c l a i m   9  in  w h i c h   t h e  

l e v e r   p o r t i o n   ( 8 b ' )   of  t he   r a i s i n g   s p r i n g   has  a  

f r e e - e n d   i n v e r t e d   V - f o r m a t i o n   ( 8 b " )   w h i c h   e n g a g e s  

in  r e s p e c t i v e   l a r g e r   and  s m a l l e r   r e c e s s e s   ( 3 0 a ,  

30b)   in  t he   s l i d e r   (30)   in  t h e   l o w e r i n g   and  r a i s i n g  

modes   of  t h e   j a c k .  
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