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©  Frame  for  supporting  implements  on  a  vehicle  and  method  of  making  same. 

A  frame  for  supporting  implements  (18,20)  on  a  vehicle 
with  a  chassis  including  a  transversely  extending  axle  hous- 
ing  (110).  The  frame  includes  a  pair  of  longitudinally  extend- 
ing  rails  (58),  each  rail  having  first  and  second  end  portions 
and  a  tower  structure  (54)  extending  upwardly  from  a  loca- 
tion  intermediate  the  end  portions.  First  interconnecting 
means  (56)  interconnect  and  maintain  the  first  end  portions 
of  the  rails  in  a  fixed  transversely  spaced  apart  relation,  the 
second  end  portions  being  arranged  to  be  secured  to  second 
interconnecting  means  such  as  a  counterweight  (118)  or  bac- 
khoe  structure  (40)  to  maintain  said  second  end  portions  in  a 
fixed  transversely  spaced  relation.  Means  (92,  96)  are  pro- 
vided  for  connecting  the  first  end  portions  to  the  vehicle 
chassis  and  a  stabilizing  means  (128)  extends  between  the 
tower  structures  which  permits  constrained  movement  of 
the  tower  structures  so  that  the  rails  can  deflect  under  tor- 
sional  loading.  Attachment  means  (98)  are  also  provided  for 
attaching  each  rail  to  the  axle  housing  (110)  intermediate  the 
ends  of the  rail. 



T e c h n i c a l   F i e l d  

T h i s   i n v e n t i o n   r e l a t e s   to  f r a m e s   f o r   s u p p o r t i n g  

i m p l e m e n t s   on  a  v e h i c l e   and  more  p a r t i c u l a r l y   to   s u c h   f r a m e s  

w h i c h   a r e   s e m i - i n t e g r a t e d   i n t o   an  i n d u s t r i a l   v e h i c l e   e q u i p p e d  

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

An  e x a m p l e   of  s u c h   a  f r a m e   is   a  f r a m e   f o r   s u p p o r t i n g  

a  f r o n t   end  l o a d e r   and  a  r e a r   m o u n t e d   b a c k h o e   on  an  i n d u s t r i a l  

t r a c t o r .  

I m p l e m e n t   f r a m e s   f o r   i n d u s t r i a l   t r a c t o r s   may  b e  

b r o k e n   down  i n t o   t h r e e   c a t a g o r i e s .   The  e a r l i e s t   l o a d e r s   o n  

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

d e t a c h a b l e  f r a m e s   c o n n e c t e d   to  t h e   t r a c t o r   c h a s s i s   and  d e p e n d -  

e n t   s o l e l y   on  t h e   s t r e n g t h   of  t h e   t r a c t o r   c h a s s i s   f o r   t h e i r  

l o a d   c a r r y i n g   c a p a b i l i t y .   The  s e c o n d   c l a s s   o f  f r a m e - i s   t h e  

s e m i - i n t e g r a t e d   w h i c h   i s   p e r m a n e n t l y   a t t a c h e d   to  t h e   t r a c t o r  

c h a s s i s   and  p a r t i c u l a r l y   t h e   a x l e   h o u s i n g   w h i l e   h a v i n g   s u f f i c -  

i e n t   s t r u c t u r e   in  i t s e l f   to  p a r t i a l l y   s u p p o r t   t h e   i m p l e m e n t s  

a t t a c h e d   t h e r e t o   and  a b s o r b   t he   l o a d i n g s   p l a c e d   on  t h e   i m p l e m e n t s  

t h e r e b y   r e d u c i n g   t h e   l o a d s   on  t h e   t r a c t o r   c h a s s i s .   The  t h i r d  

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

of  a  f r a m e   f a b r i c a t e d   f rom  t h e   s t a r t   to  r e c e i v e   v e h i c l e  

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

e n g i n e ,   a l l   of   w h i c h   a r e   s u p p o r t e d   f rom  and  by  t h e   f r a m e   w h i c h  

i s   t h e   s u p p o r t   u n i t   f o r   a l l   o t h e r   c o m p o n e n t s   and  a s s e m b l i e s  

i n c l u d i n g   t h e   v e h i c l e   w h e e l s .  

B a c k g r o u n d   A r t  

D i f f i c u l t i e s   h a v e   b e e n   f o u n d   in  p r o d u c i n g   a  s e m i -  

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

i m p o s e d   on  t h e   f r a m e   b y   f o r   e x a m p l e ,   t h e   o p e r a t i o n   of   a  f r o n t  



end   l o a d e r   and  a  r e a r   m o u n t e d   b a c k h o e   w i t h o u t   r e s o r t i n g   t o  

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

A l t h o u g h   c e r t a i n   p r e v i o u s   c o n s t r u c t i o n s   h a v e   t a c k l e d  

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

a r l y   d u r i n g   t h e   u s e   of  a  f r o n t   end   l o a d e r ,   no  p r e v i o u s  
c o n s t r u c t i o n s   h a v e   a d d r e s s e d   t h e m s e l v e s   to   t h e   p r o b l e m   of   t h e  

t o r s i o n a l   l o a d s   i m p o s e d   on  t h e   f r a m e .  

D i s c l o s u r e   of   I n v e n t i o n  

I t  i s   an  o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   t o   p r o v i d e  

an  i m p r o v e d   f r a m e   of   t h e   s e m i - i n t e g r a t e d   t y p e   r e f e r r e d   to   a b o v e .  

A c c o r d i n g   t o   one   a s p e c t   of  t h e   p r e s e n t   i n v e n t i o n  

t h e r e   i s   p r o v i d e d   a  f r a m e   f o r . = s u p p o r t i n g   i m p l e m e n t s   on  a  
v e h i c l e   w i t h   a  c h a s s i s   i n c l u d i n g   a  t r a n s v e r s e l y   e x t e n d i n g   a x l e  

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

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

a p a r t   r e l a t i o n ,   f i r s t   and   s e c o n d   end   p o r t i o n s   on  e a c h   r a i l ,   a  

p a i r   of  t o w e r   s t r u c t u r e s   a r r a n g e d   to  be  a t t a c h e d   one  to   e a c h  

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

t h e   e n d   p o r t i o n s   t h e r e o f ,   f i r s t   i n t e r c o n n e c t i n g   means   a r r a n g e d  

to  i n t e r c o n n e c t   and  m a i n t a i n   s a i d   f i r s t   end   p o r t i o n s   of  t h e   r a i l s  

in   a  f i x e d   t r a n s v e r s e l y   s p a c e d   r e l a t i o n ,   s a i d   s e c o n d   end   p o r t i o n s  

b e i n g   a r r a n g e d   to   be  s e c u r e d   to   s e c o n d   i n t e r c o n n e c t i n g   means   f o r  

i n t e r c o n n e c t i n g   and  m a i n t a i n i n g   s a i d   s e c o n d   end   p o r t i o n s   in   a  

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

f i r s t   end   p o r t i o n s   to   t h e   v e h i c l e   c h a s s i s   s t a b i l i z i n g   m e a n s  

a r r a n g e d   t o   e x t e n d   b e t w e e n   s a i d   t o w e r   s t r u c t u r e s ,   s a i d   s t a b i l i z -  

i n g   m e a n s   p e r m i t t i n g   c o n s t r a i n e d   m o v e m e n t   of   t h e   t o w e r   s t r u c t u r e s  

w h e r e b y   t h e   r a i l s   can   d e f l e c t   u n d e r   t o r s i o n a l   l o a d i n g ,   and  a t t -  

a c h m e n t   means   f o r   a t t a c h i n g   e a c h   r a i l   to   t h e   a x l e   h o u s i n g   i n t e r -  

m e d i a t e   s a i d   end   p o r t i o n s .  

The  t o w e r s   of  t h e   a b o v e   f r a m e   a r e   u s e d   to   p r o v i d e  

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

end   l o a d e r   and   t h e   s e c o n d   i n t e r c o n n e c t i n g   m e a n s   may  c o m p r i s e  

a  b a l l a s t   w e i g h t   i f   t h e   v e h i c l e   i s   to   be  u s e d   as  a  l o a d e r  

o n l y   o r   p a r t   of   a  b a c k h o e   s t r u c t u r e   i f   t h e   v e h i c l e   i s   t o  

i n c l u d e   a  b a c k h o e .  

A  f r a m e   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  

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



in  o r d e r   to  d i s s i p a t e   t h e   l o a d i n g   i m p o s e d   on  t h e   f r a m e   by  t h e  

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

f r ame   is   s e c u r e d .  

For   e x a m p l e ,   t h e   s t a b i l i z i n g   means   b e t w e e n   the   t o w e r s  

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

b e t w e e n   t h e   t o w e r s   by  t h e   s t a b i l i z i n g   means   to  e q u a l i z e   t h e  

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

b e t w e e n   t h e   t o w e r s   to   e n s u r e   t h a t   t he   l o a d e r   d o e s   n o t   b i n d  

due  to  t o w e r   m i s a l i g n m e n t .  

The  t o r s i o n a l   c h a r a c t e r i s t i c s   of  t h e   f r a m e   can  b e  

v a r i e d   by  a d j u s t i n g   t h e   f l e x i b i l i t y   of  t he   s t a b i l i z i n g   m e a n s .  

The  s t a b i l i s i n g   means   may  i n c l u d e   a  s t a b i l i z i n g   p l a t e   a r r a n g e d  

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

a  h o l e   t h e r e i n   g e n e r a l l y   c e n t r a l l y   l o c a t e d   to   r e l i e v e   s t r e s s  

t h e r e i n   r e s u l t i n g   f rom  t o r s i o n a l   l o a d i n g   of  t h e   f r a m e .  

The  s t a b i l i z i n g   p l a t e   may  have   a  g e n e r a l l y   Z  s h a p e d  

c r o s s - s e c t i o n   when  c u t   by  a  v e r t i c a l   p l a n e   e x t e n d i n g   g e n e r a l l y  

l o n g i t u d i n a l l y   of   t h e   f r a m e .   The  h o l e   in  t h e   s t a b i l i z i n g  

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

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

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

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

b e t w e e n   s a i d   r a i l s   and  a x l e   h o u s i n g   d u r i n g   t o r s i o n a l  l o a d i n g  

of  t h e   f r a m e .   T h i s   f u r t h e r   i m p r o v e s   t he   f r a m e ' s   a b i l i t y   t o  

a b s o r b   t o r s i o n a l   l o a d i n g .  

The  s e c o n d   end  p o r t i o n s   of  t h e   r a i l s   a r e   p r e f e r a b l y  

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

i n t e r c o n n e c t i n g   means   in   p o s i t i o n ,   s a i d   f a s t e n i n g   m e a n s  

i n c l u d i n g   means   f o r   c a r r y i n g   s h e a r   l o a d s .   For   e x a m p l e ,   s a i d  

s h e a r   l o a d   c a r r y i n g   means   may  c o m p r i s e   p i n s   e n g a g i n g   s a i d  

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

t a p e r e d   a t   one  end  to  f a c i l i t a t e   e n g a g e m e n t   of   t h e   r a i l   e n d s  

w i t h   t h e   s e c o n d   i n t e r c o n n e c t i n g   m e a n s .  

To  a l l o w   e a s y   a s s e m b l y   of  t h e   f r a m e   and  i n t e r c h a n g e -  

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

means  t h e   f a s t e n i n g   means   p r e f e r a b l y   i n c l u d e s   b o l t s   f o r   d e t a c h -  

a b l y   s e c u r i n g   t h e   s e c o n d   i n t e r c o n n e c t i n g   means   to   t h e   r a i l s .  



The  means   f o r   c o n n e c t i n g   t h e   r a i l s   to   t h e   c h a s s i s  

may  c o m p r i s e   two  r a i l   b r a c k e t s ,   one   f o r   a t t a c h m e n t   to   e a c h  

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

t h e   r a i l   b r a c k e t s .  

P r e f e r a b l y   t h e   f i r s t   i n t e r c o n n e c t i n g   means   c o m p r i s e s  

a  s t e e r i n g   a x l e   s u p p o r t   s a d d l e   a r r a n g e d   to  e x t e n d   b e t w e e n  

s a i d   f i r s t   end   p o r t i o n s .  

The  r a i l s   of  t h e   f r a m e   a r e   p r e f e r a b l y   s t r u c t u r a l  

c h a n n e l   mambers , .   T h e s e   r a i l s   may  be  o r i e n t a t e d   w i t h   t h e i r  

b a s e s   e x t e n d i n g   s u b s t a n t i a l l y   v e r t i c a l l y   and  t h e i r   s i d e  

f l a n g e s   e x t e n d i n g   s u b s t a n t i a l l y   h o r i z o n t a l l y ,   t h e   s t e e r i n g  

a x l e   s u p p o r t   s a d d l e   b e i n g   a r r a n g e d   to   be  s e c u r e d   to   t h e  

b o t t o m   s i d e   f l a n g e s   of   t h e   r a i l s .  

A  f u r t h e r   i m p o r t a n t   f e a t u r e   of   t h e   f r a m e   i s   t h a t  

t h e   r a i l s   d i v e r g e   a p a r t   so  t h a t   t h e   f r a m e   has   a  t a p e r i n g  

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

T h i s   f e a t u r e   i s   o f   i m p o r t a n c e   in   e n h a n c i n g   t h e   s t a b i l i t y   o f  

t h e   f r a m e   when  s u p p o r t i n g   a  b a c k h o e   s t r u c t u r e .   I t   r e m o v e s   t h e  

n e e d   to   f a b r i c a t e   t h e   r a i l s   w i t h   o f f - s e t s   o r   b e n d s   in   o r d e r  

to   a c h i e v e   t h e   n e c e s s a r y   f r a m e   w i d t h   a t   t h e   r e a r   of   t h e   f r a m e .  

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

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

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

d i n g   a x l e   h o u s i n g .  

B r i e f   D e s c r i p t i o n   of   t h e   D r a w i n g s  

One  e m b o d i m e n t   of   t h e   p r e s e n t   i n v e n t i o n   w i l l   n o w  

be  d e s c r i b e d ,   by  way  of  e x a m p l e   o n l y ,   w i t h   r e f e r e n c e  t o   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 : -  

F i g u r e   1  i s   a  p e r s p e c t i v e   v i e w   of   a  v e h i c l e   e q u i p p e d  

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

i n v e n t i o n ;  

F i g u r e   2  i s   an  e l e v a t i o n a l   v i e w   of   j u s t   t h e   f r a m e  

of   t h e   v e h i c l e   in   F i g u r e   1 ;  

F i g u r e   3  i s   a  p l a n   v i e w   of   t h e   f r a m e   in   F i g u r e   2 ;  

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

of   F i g u r e   3 ;  

F i g u r e   5  i s   a  p a r t i a l   t r o s s - s e c t i o n a l   v i e w   a l o n g   l i n e  



5-5  of   F i g u r e   2 ;  

F i g u r e   6  i s   a  p a r t i a l   c r o s s - s e c t i o n a l   v iew  a l o n g  
l i n e s   6-6  o f   F i g u r e   3 ;  

F i g u r e   7  is   a  c r o s s - s e c t i o n a l   v i ew  a l o n g   l i n e s   7 - 7  

of   F i g u r e   6 ;  

F i g u r e   8  i s   a  s c h e m a t i c   v i ew  of  t he   f r a m e   p o r t i o n   o f  

F i g u r e   6 ;  

F i g u r e   9  i s   a  c r o s s - s e c t i o n a l   v iew  a l o n g   l i n e s   9 - 9  

of   F i g u r e   3,  a n d  

F i g u r e   10  i s   a  s c h e m a t i c   v i ew  of  a  p o r t i o n   of   t h e  

f r a m e   and   v e h i c l e   of   F i g u r e   1 .  

B e s t   Mode  of  C a r r y i n g   Out  I n v e n t i o n  

R e f e r r i n g   to  F i g u r e   1  of   t h e   d r a w i n g s   t h e r e   is  g e n -  
e r a l l y   d e s i g n a t e d   an  i n d u s t r i a l   t r a c t o r   10  h a v i n g   an  i m p l e m e n t  
f r a m e   12  t h e r e o n   in  a c c o r d a n c e   w i t h   t h i s   i n v e n t i o n .   T h e  

t r a c t o r   10  i s   e q u i p p e d   w i t h   f r o n t   and  r e a r   w h e e l s   14  and  1 6 .  

The  f o r w a r d   end   of   t h e   t r a c t o r   10  is   e q u i p p e d   w i t h   a  f r o n t  

end   l o a d e r   18  and  a  b a c k h o e   20  i s   l o c a t e d   a t   t h e   r e a r   of  t h e  

t r a c t o r .  

The  b a c k h o e   20  i n c l u d e s   a  b u c k e t   22  p i v o t a l l y   c o n n -  

e c t e d   to   one  e n d   of  a  d i p p e r   s t i c k   24  w h i c h   in   t u r n   i s   p i v o t -  

a l l y   c o n n e c t e d   a t   i t s   u p p e r   end   to   a  boom  2 6 .  

A  b u c k e t   22  i s   s w i n g a b l e   t h r o u g h   a  v e r t i c a l   a r c  

r e l a t i v e   to  t h e   d i p p e r   s t i c k   24.  A  c y l i n d e r   28  i s   p i v o t a l l y  

c o n n e c t e d   b e t w e e n   t h e   b u c k e t   22  and  d i p p e r   s t i c k   24  f o r   t h i s  

p u r p o s e .   The  d i p p e r   s t i c k   24  i s   p i v o t e d   t h r o u g h   a  v e r t i c a l  

a r c   r e l a t i v e   to   t h e   boom  26  by  o p e r a t i o n   of   a  s e c o n d   c y l i n d e r  

30  p i v o t a l l y   c o n n e c t e d   b e t w e e n   t h e   d i p p e r   s t i c k   24  and  t h e  

boom  26.   The  boom  26  i s   a l s o   s w i n g a b l e   t h r o u g h   a  v e r t i c a l   a r c  

and   a  t h i r d   c y l i n d e r   32  i s   u s e d   to   a c h i e v e   t h i s   s w i n g   b e i n g  

p i v o t a l l y   c o n n e c t e d   b e t w e e n   t h e   boom  26  a n d  t h e   b a c k h o e   2 0 .  

The  boom  26  i s   f u r t h e r   s w i n g a b l e   t h r o u g h   a  h o r i z o n t a l  

a r c   by  v i r t u e   o f   a  p a i r   of   c y l i n d e r s ,   one  34  of  w h i c h   i s   v i s i b l e  

in  F i g u r e   1,  l o c a t e d   on  e i t h e r   s i d e   of   t he   boom  26  and  p i v o t a l l y  

c o n n e c t e d   b e t w e e n   t h e   boom  26  and  t h e   b a c k h o e   2 0 .  

To  a c c o m m o d a t e   t h e   h o r i z o n t a l   s w i n g   movemen t   t h e   b o o m  

26  i s   p i v o t a l l y   m o u n t e d   on  a  s w i n g   c a s t i n g   36  w h i c h   in   t u r n  



i s   p i v o t a l l y   m o u n t e d   on  p a r t   of  a  b a c k h o e  s t r u c t u r e   40  f o r  

p i v o t t i n g   a b o u t   a  v e r t i c a l   a x i s  3 8 .   The  b a c k h o e   s t r u c t u r e  

40  i s   e q u i p p e d   w i t h   p i v o t a l l y   m o u n t e d   s t a b i l i z e r s ,   one  42  

of  w h i c h   i s   v i s i b l e   in  F i g u r e   1.  T h e s e   s t a b i l i z e r s   a r e   e a c h  

m o u n t e d   f o r   m o v e m e n t   t h r o u g h   a  v e r t i c a l   a r c   by  mens  of   t h e i r  

own  s t a b i l i z e r   c y l i n d e r   44  p i v o t a l l y   c o n n e c t e d   b e t w e e n   t h e  

s t a b i l i z e r   42  and  t h e   b a c k h o e   s t r u c t u r e   40.  In  F i g u r e   1  t h e  

s t a b i l i z e r   42  i s   s e e n   in   t h e   e x t e n d e d   p o s i t i o n  w h e r e b y   b o t h  

s i d e s   of  t h e   b a c k h o e   s t r u c t u r e   40  a r e   a d e q u a t e l y   s u p p o r t e d   b y  

e n g a g e m e n t   o f   t h e   s t a b i l i z e r s   42  w i t h   t h e   g r o u n d .  

At  t h e   f r o n t   o f   t h e   v e h i c l e   t h e   l o a d e r   18  has   a  

b u c k e t   46  p i v o t a l l y   m o u n t e d   a t   t h e   f o r w a r d  e n d   of   l o a d e r   a r m s ,  

one  48  of   w h i c h   can  be  s e e n   in   F i g u r e   1,  w h i c h   a r e   l o c a t e d  

on  e i t h e r   s i d e   of   t h e   t r a c t o r .   The  b u c k e t   46  e x t e n d s   b e t w e e n  

t h e   l o a d   arms  48  and  i s   p i v o t e d   t h e r e o n .   Each   l o a d e r   a r m  

48  i s   e q u i p p e d   w i t h   p i v o t a l l y   m o u n t e d   c y l i n d e r   50  w h i c h   i s  

p i v o t a l l y   c o n n e c t e d  t o   t h e   b u c k e t   46  to   c h a n g e   t h e   b u c k e t  

p o s i t i o n   or  a n g l e .  

The  e l e v a t i o n   and  l o w e r i n g   of  t h e   arms  48  i s   b r o u g h t  

a b o u t   t h r o u g h   a  s e c o n d   c y l i n d e r   52  f o r   e a c h   l o a d   arm  48,   t h e  

s e c o n d   c y l i n d e r   52  b e i n g   c o n n e c t e d   a t   one   end   in   a  p i v o t a l  

f a s h i o n  w i t h   t h e   l o a d   arm  48  w i t h   w h i c h   i t   i s   a s s o c i a t e d   a n d  

a t   t h e   o t h e r   end  to   t h e   i m p l e m e n t   f r a m e   12.  The  i m p l e m e n t  

f r a m e   12  i s   e q u i p p e d   w i t h   a  s u b f r a m e   or   t o w e r   54  w h i c h   p r o v i d e s  

a  p i v o t a l   m o u n t i n g   f o r   t h e   r e a r   end   of   t h e   l o a d   arms  4 8 .  

The  t r a c t o r   10  i l l u s t r a t e d   i s   a  c o n v e n t i o n a l   a g r i c -  

u l t u r a l   t y p e   h a v i n g   an  e n g i n e ,   t r a n s m i s s i o n   h o u s i n g   and  b a c k -  

a x l e   h o u s i n g   w h i c h   a r e   b o l t e d   t o g e t h e r   to   f o rm  t h e   c h a s s i s ,  

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

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

t h e   e n g i n e   to   a  d i f f e r e n t i a l   l o c a t e d   in   t h e   b a c k   a x l e   h o u s i n g  

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

f o r   t h e   r e a r   w h e e l s   16  and  t h e   f r o n t   w h e e l s   14  a r e   m o u n t e d   o n  

t h e   c h a s s i s   v i a   t h e   i m p l e m e n t   f r a m e   1 2 .  

F i g u r e s   2  and  3 - s h o w   t h e   i m p l e m e n t   f r a m e   12  i s   e q u i p -  

p e d   w i t h   a  f r o n t   a x l e   s u p p o r t   p o r t i o n   56  w h i c h   s u p p o r t s   a  

c o n v e n t i o n a l   s t e e r i n g   m e c h a n i s m   a c t u a t e d   by  means   of   a  s t e e r i n g  



w h e e l   as  i l l u s t r a t e d   in  F i g u r e   1 .  

I t   w i l l   be  a p p r e c i a t e d   t h a t ,   w i t h   t h e   b a c k h o e   s t a b -  

i l i z e r s   42  and  b u c k e t   22  as  w e l l   as  t h e   f r o n t   end  l o a d e r   18 

e l e v a t e d   r e l a t i v e   to  t h e   g r o u n d ,   t h e   t r a c t o r   10  in   F i g u r e   1 

may  be  c o n v e n i e n t l y   moved  f rom  one  p l a c e   to  a n o t h e r   u n d e r   i t s  

own  p o w e r   as  d e v e l o p e d   by  i t s   m o t o r .   When  t h e   l o a d e r   18  i s  

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

12  o c c u r   b o t h   f rom  d r i v i n g   t h e   v e h i c l e   10  i n t o   a  w o r k  

p i l e   w i t h   t h e   b u c k e t   46  o r i e n t a t e d   to  f i l l   t h e   b u c k e t   46 

and  by  o p e r a t i o n   of   t h e   c y l i n d e r s   50  and  52  on  t h e   b u c k e t   46 

and   l i f t   arms  48  in  c u r l i n g  t h e   b u c k e t   46  and  e l e v a t i n g   t h e  

arms  48  as  t h e   work   l o a d   i s   b e i n g   e n g a g e d .  

The  o p e r a t i o n   of   t h e   b a c k h o e   20  i s   u s u a l l y   a c c c m p a n -  
i e d   by  e x t e n s i o n   of   t h e   s t a b i l i z e r s   42  to  e n g a g e   t h e   g r o u n d  

w h e r e b y   t h e   b a c k h o e   s t r u c t u r e   40  and  s t a b i l i z e r s   42  r e c e i v e  

t h e   f o r c e s   r e s u l t i n g   f r o m   use  of   t he   b a c k h o e   20  r a t h e r   t h a n  

t h e   r e a r   w h e e l s   16  and  t h e   v e h i c l e   c h a s s i s   t h e r e f r o m .   T h e  

o p e r a t i o n   of   t h e   b a c k h o e   20  may  r e s u l t   in  a  w i d e   v a r i e t y   o f  

s t r e s s e s   b e i n g   a p p l i e d   to   t h e   t r a c t o r   10  b u t   m o s t   p a r t i c u l a r l y  

t h e   i m p l e m e n t   f r a m e   12.  T o r s i o n a l   s t r e s s e s   a r i s e   when  t h e  

b a c k h o e   20  is   p i v o t e d   h o r i z o n t a l l y   as  to  d i g   on  one  s i d e   o r  

t h e   o t h e r   of   t h e   t r a c t o r   10  r a t h e r   t h a n   d i r e c t l y   to  t he   r e a r  

t h e r e o f .   The  above   s t r e s s   p h e n o m e n o n   is  n o t   l i m i t e d   to   t h e  

o p e r a t i o n   of   t h e   b a c k h o e   20  b u t   may  a l s o   be  p r e s e n t   i n   t h e  

o p e r a t i o n   of   t h e   f r o n t   end  l o a d e r   18  when  one  s i d e   of  t h e  

b u c k e t   46  e n c o u n t e r s   t h e   l o a d   so  as  to  e c c e n t r i c a l l y   l o a d   t h e .  

b u c k e t   46  and  i m p l e m e n t   f r a m e   1 2 .  

B e n d i n g   s t r e s s   i s   a l s o   d e v e l o p e d   by  t h e   c a n t i l e v e r  

a r r a n g e m e n t   of  t h e   two  i m p l e m e n t s   18  and  20  m o u n t e d   on  e i t h e r  

e x t r e m e   o f   t h e   i m p l e m e n t   f r a m e   12.  In  t he   p a s t ,   w h e r e   l o a d e r  

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

to   c o u n t e r b a l a n c e   t h e   l o a d   on  t h e   f r o n t   of  a  t r a c t o r ,   t h e   b e n d -  

i n g   s t r e s s   t r a n s m i t t e d   to   t h e   t r a c t o r   c h a s s i s   to   w h i c h   t h e  

l o a d e r   f r a m e s   we re   p r e v i o u s l y   a t t a c h e d   as  l o a d   r e c e i v i n g   m e m b e r s  

r e s u l t e d   in   l o c a l i z e d   b e n d i n g   s t r e s s e s   i n t e r m e d i a t e   t he   l e n g t h  

of   t h e   v e h i c l e .   E x t r e m e   c a s e s   r e s u l t e d   in  a c t u a l l y   b r e a k i n g  

t h e   v e h i c l e   in  two.   The  above   p r o b l e m   c o u l d   be  s o l v e d   b y  



u s i n g   l o n g i t u d i n a l   f r a m e   m e m b e r s   s u f f i c i e n t l y   s t r o n g   so  a s  
n o t   to   b e n d   and  t h e r e b y   n o t   s t r e s s   t h e   c h a s s i s   of   t he   t r a c t o r ,  
b u t   s u c h   m e m b e r s   w e r e   f o u n d   to  be  e x c e s s i v e l y   h e a v y .   T h e  

a d d i t i o n   of   a  b a c k h o e   in   t h i s   o p e r a t i o n   i m p o s e d   a d d i t i o n a l  

and   e x t r e m e l y   s e r i o u s   p r o b l e m s   o f   l o c a l i z e d   b e n d i n g   s t r e s s .  

Fo r   e x a m p l e ,   w h e r e   b o t h   i m p l e m e n t s ,   t h e   f r o n t   end  l o a d e r   a n d  

t h e   b a c k h o e ,   w e r e   u s e d   in   c o n j u n c t i o n   to   e x t r a c t   a  m i r e d  

v e h i c l e   t h e   r e s u l t a n t   b e n d i n g   s t r e s s e s   w e r e   a  c o m p l e t e   r e v -  
e r s a l   of   t h o s e   e x p e r i e n c e d   u n d e r   n o r m a l   o p e r a t i o n   c o n d i t i o n s .  

I t   i s   to   be  a p p r e c i a t e d   t h a t   t h e   a b o v e   o p e r a t i o n   i s  

a  d e s i r a b l e   o n e  f o r   a  v e h i c l e   o f   an  i n d u s t r i a l   n a t u r e   w h i c h  

s h o u l d   be  s u i t a b l e   f o r   u s e   on  j o b   s i g h t s   e v e n   w h e r e   g r o u n d  

c o n d i t i o n s   a r e   s o f t .   T h u s ,   t h e   i m p l e m e n t   f r a m e   12  s h o u l d   b e  

s u i t a b l e   f o r   e n a b l i n g   t h e   f r o n t   and   r e a r   i m p l e m e n t s   18  and  2 0  

to  l i t e r a l l y   r a i s e   t h e   t r a c t o r   10  o f f   t h e   g r o u n d .   W h i l e  

p r i o r   a r t   s t r u c t u r e s   h a d   a d d r e s s e d   t h e m s e l v e s   to   t he   p r o b l e m  

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

f r a m e ,   t h e   same  has   n o t   b e e n   t r u e   f o r   t h e   t o r s i o n a l   s t r e s s e s  

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

or   r a i l s ,   a b o u t   t h e i r   l o n g i t u d i n a l   a x i s .   At  b e s t   t h e   p r i o r  

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

t h e r e b y   make  t h e   f r a m e   more  r i g i d   and  p r e v e n t   m o v e m e n t   of   t h e  

i m p l e m e n t   f r a m e .   T h u s ,   i t   can   be  s e e n   t h a t   s u c h   s t r e s s e s   n o t  

b e i n g   a b l e   to   be  t a k e n   by  d e f l e c t i o n   of   t h e   f r a m e   a g a i n   a r e  

t r a n s m i t t e d   to   t h e   c h a s s i s   of   t h e   v e h i c l e .   As  was  f o u n d   i n  

t h e   c a s e   of   t h e   b e n d i n g   s t r e s s e s   a b o v e ,   t h e   t r a n s m i s s i o n   o f  

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

and  t h e r e f o r e   t h e   f r a m e s   h a d   to   be  i n c r e a s e d   in   s t r e n g t h ,   a n d  

t h e r e f o r e   w e i g h t ,   as  was  d o n e   p r e v i o u s l y   f o r   t h e   f r a m e s   i n  

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

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

In  t h e   p r e s e n t   s t r u c t u r e   t h e   a b o v e   i s  n o t   t h e   c a s e  

and  t h e   a d v a n t a g e o u s   o p e r a t i o n   o f   t h e   i m p l e m e n t   f r a m e   12  b e i n g  

f l e x i b l e   in  t o r s i o n   as  w e l l   as  in   b e n d i n g   i s   a c h i e v e d   t h r o u g h  

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



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

to  F i g u r e s   2 - 9 .  

R e f e r r i n g   to   F i g u r e s   2  and  3  t h e   p r i m a r y   l o n g i t u d i n a l  

m e m b e r s   or   r a i l s   of   t h e   f r a m e   12  i l l u s t r a t e d   a re   s e e n   to  b e  

s t r u c t u r a l   c h a n n e l   m e m b e r s   58  to  w h i c h   the   t o w e r   a s s e m b l i e s   54 

a r e   w e l d e d .   The  t o w e r s   c o n t a i n   b o s s e d   a p e r t u r e s   f o r   r e c e i v i n g  

p i v o t s   f o r   t h e   l i f t   arm  c y l i n d e r s   52  in  t h e   l o w e r   b o s s e s   6 0 ,  

f o r   t h e   l i f t   arms  48  t h e m s e l v e s   in   t h e   u p p e r   l e f t   hand   b o s s e s  

62,  and  f o r   a  member   of   t h e   b u c k e t   l i n k a g e   in   t h e   u p p e r   r i g h t  
h a n d   b o s s   64.  The  t o w e r s   5 4  a r e   l o c a t e d   i n t e r m e d i a t e   t h e  

e n d s   of   t h e   c h a n n e l s   5 8 .  

The  f r o n t   end  of   e a c h   c h a n n e l   58  has   an  a n g l e   m e m b e r  

66  w e l d e d   t h e r e t o   and  e x t e n d i n g   t h e r e   b e y o n d   w i t h   a p e r t u r e s  
6 8 ' t h e r e i n   f o r   r e c e i v i n g   t h e   n o s e   and  g r i l l   of  t he   t r a c t o r  

10.  The  f r o n t   a x l e   s u p p o r t   s a d d l e   56  c o n s t i t u t e s   a  f i r s t  

i n t e r c o n n e c t i n g   means   e x t e n d i n g   b e t w e e n   t h e   r a i l s   58.  T h e  

s a d d l e   56  e x t e n d s   d o w n w a r d l y   f rom  the   f r o n t   of   the   c h a n n e l s  

58  and  i n c l u d e s   f r o n t   and  r e a r   m o u n t i n g   p l a t e s   70,  72  h a v i n g  

b o s s e s   74  c e n t r a l l y   m o u n t e d   t h e r e i n   on  the   l o n g i t u d i n a l   c e n t r e  

l i n e   of   t h e   f r a m e   12  to  p r o v i d e   a  p i v o t   a x i s   A  f o r   t he   o s c i l -  

l a t i o n   of   t h e   f r o n t   a x l e ,   a  C - s h a p e d   s t i f f e n e r   76  e x t e n d s   l o n g -  

i t u d i n a l l y   b e t w e e n   t h e   f r o n t   and  r e a r   p l a t e s   70  and  72  w i t h  

a  g u s s e t   78  e x t e n d i n g   t r a n s v e r s e l y   t h e r e o f   a c t i n g   as  a  s t i f f e n e r .  

A  p a i r   of  f l a n g e   p l a t e s   80  and  82  have   a  s e r i e s   of  a p e r t u r e s  

84  c o r r e s s p o n d i n g   to   a p e r t u r e s   86  in  t he   l o w e r   l e g s   88  of  t h e  

f r a m e   c h a n n e l s   58  w h e r e b y   b o l t s   90  may  be  p a s s e d   t h r o u g h   t o  

b o l t   t h e   a x l e   s u p p o r t   s a d d l e   56  to  t h e   c h a n n e l s   5 8 .  

B e t w e e n   t h e   f r o n t   a x l e   s a d d l e   56  and  t h e   t o w e r s   54 

an  e n g i n e   s u p p o r t   member   in   t h e   form  of  a  L - s h a p e d   b r a c k e t   92  

e x t e n d s   d o w n w a r d l y   f rom  e a c h   c h a n n e l   member  58  w i t h   a p e r t u r e s  

94  in   t h e   l o w e r   l e g   t h e r e o f   f o r  r e c e i v i n g   means   f o r   f a s t e n i n g  

t h e   b r a c k e t   92  to  a  m o u n t i n g   p l a t e   96  on  t h e   e n g i n e   of  t h e  

t r a c t o r   10  as  b e s t   s e e n   in  F i g u r e   4.  The  L - s h a p e d   b r a c k e t s  

and   p l a t e   96  p r o v i d e   r a i l   c o n n e c t i n g   means   to  t h e   e n g i n e   w h i c h  

t h u s   f i r m l y   a t t a c h   t h e   f r a m e   12  to   t h e   t r a c t o r  c h a s s i s   w h i l e  

a t   t h e   same  t i m e   a c c o m m o d a t i n g   some  f l e x i n g   of  t h e   r a i l   a b o u t  

i t s   l o n g i t u d i n a l   a x i s   B  and  c o r n e r   to  c o r n e r   d e f l e c t i o n   of  t h e  



f r a m e   12  in  t h e   h o r i z o n t a l   p l a n e   due  to  e c c e n t r i c   l o a d s .  

B e t w e e n   t h e   t o w e r   54  and  t h e   r e a r  e n d   o f   t h e   f r a m e  

12,  a x l e   h o u s i n g   a t t a c h m e n t   means   a r e   w e l d e d   to   t h e   c h a n n e l s  

58  t a k i n g   t h e . f o r m   of   L - s h a p e d   e a r s   98.  The  u p s t a n d i n g   l e g  
102  o f   e a c h   e a r   98  has   a  r e c e s s   100  to  i n c r e a s e   t h e   w e l d   a r e a  
of  t h e   m e m b e r .   Thus  e a c h   e a r   98  i s   w e l d e d   to   t h e   a s s o c i a t e d  

c h a n n e l   58  a r o u n d   t h e   e n t i r e   p e r i p h e r y   of  t h e   r e c e s s   100  a s  
w e l l   as  a l o n g   t h e   two  s i d e s   104  f o r m i n g   t h e   u p p e r   a p e x   of  t h e  

l e g   102 .   The  w e l d s   a l o n g   t h e   s i d e s   104  t e r m i n a t e   a  p o i n t  

j u s t   s h o r t   o f   t h e   b o t t o m   of   t h e   c h a n n e l   58  to   l e a v e   a  p o r t i o n  

a t   t h e   b o t t o m   of   t h e   c h a n n e l   i s   f r e e   of  w e l d .   The  e a r s   9 8  

e a c h   h a v e   a  h o r i z o n t a l   l e g   106  w i t h   a p e r t u r e s   108  t h e r e i n   f o r  

r e c e i v i n g   f a s t e n i n g   means   f o r   f i x e d l y   a t t a c h i n g   t h e   l e g   1 0 6  

to  t h e   a x l e   h o u s i n g   110  of   t h e   t r a c t o r   10.  The  l e g s   106  t o g -  

e t h e r   w i t h   t h e   u n w e l d e d   p o r t i o n   of   t h e   u p p e r   l e g s   102  p r o v i d e  

f o r   f l e x i b i l i t y   b e t w e e n   t h e   a x l e   h o u s i n g   110  and  t h e   c h a n n e l  

m e m b e r s   58.  T h u s ,   a g a i n   t h e   c h a n n e l   m e m b e r s   58  may  f l e x   a b o u t  

t h e i r   l o n g i t u d i n a l   a x e s   B  u n d e r   t o r s i o n a l   l o a d i n g .  

At  t h e   r e a r   o f   e a c h   c h a n n e l   58  a  f a c e   p l a t e   112  i s  

w e l d e d   to   t h e   b u t t   end  t h e r e o f .   Each   p l a t e   112  has   a  p i n   1 1 4  

w e l d e d   in  an  a p e r t u r e   t h e r e i n   w i t h   t h e   end   of   t h e   p i n   1 1 4  

e x t e n d i n g   f r o m   t h e   p l a t e  1 1 2   and  h a v i n g   a  t a p e r   116  t h e r e o n  

f o r   g u i d i n g   t h e   p i n   114  i n t o   a  c o u n t e r e i e g h t   118  a t t a c h e d  

t h e r e t o .  

The  c o u n t e r w e i g h t   118 ,   i l l u s t r a t e d   in   F i g u r e s   2  a n d  

3,  i s   an  a l t e r n a t e   to   t h e   e m b o d i m e n t   in   F i g u r e   1  r e p l a c i n g   t h e  

c e n t r e   m o u n t   b a c k h o e   20  i l l u s t r a t e d   in   F i g u r e   1.  As  a  f u r t h e r  

a l t e r n a t i v e ,   a  s i d e   s h i f t   b a c k h o e   s t r u c t u r e   c o u l d   a l s o   b e  

- a o u n t e d   on  t h e   p r e s e n t   f r a m e .   A l l   of   t h e s e   a l t e r n a t i v e s   p r o v i d e  

s e c o n d   i n t e r c o n n e c t i n g   means   f o r   i n t e r c o n n e c t i n g   t h e   r e a r   e n d s  

of  t h e   r a i l s .  

A l l   t h e   a b o v e   a s s e m b l i e s   and  t h e i r   l o a d s   a r e   s u p p o r t e d  

in  s h e a r   by  t h e   p i n s   114  in   t h e   f a c e   p l a t e s   112  and  a r e   a t t a c h e d  

by  f o u r   b o l t s   116  p a s s i n g   t h r o u g h   a p e r t u r e s   118  in   t h e   f a c e  

p l a t e s   112  as  b e s t   i l l u s t r a t e d   in   F i g u r e   5.  The  c o u n t e r w e i g h t  

118  a t   t h e   r e a r   of   t h e   v e h i c l e   and  t h e   f r o n t   a x l e   s u p p o r t   s a d d l e  



56  a t   t h e   f r o n t   of   t h e   f r a m e   12  fo rm  a  box  s t r u c t u r e   w h e r e i n  

t h e   c h a n n e l   58  b e t w e e n   t h e s e   two  p o i n t s   i s   a b l e   t o  f l e x   u n d e r  

t o r s i o n a l   s t r e s s   a b o u t   i t s   l o n g i t u d i n a l   a x i s   B  and  a b l e   t o  

f l e x   u n d e r   b e n d i n g   s t r e s s   b e t w e e n   t he   r e a r   a x l e   h o u s i n g   1 1 0  

c o n n e c t i o n   and  t h e   r a i l   c o n n e c t i o n   to  t h e   e n g i n e   in  t h e   m a n n e r  

'   o f   a  s i m p l y   s u p p o r t e d   beam  s u p p o r t e d   a t   t h e   a b o v e   two  c o n n -  

e c t i o n s .  

The  box  s t r u c t u r e   f o r m e d   by  t h e   r a i l s   58 ,   t h e   a x l e  

s u p p o r t   56  a n d  t h e   c o u n t e r w e i g h t   118  i s   c l e a r l y   shown  i n  

F i g u r e   3 .  

In  a d d i t i o n   e a c h   t o w e r   s t r u c t u r e   54  as  can  be  s e e n  

f r o m   F i g u r e s   3  and  6  c o n s i s t s   o f   an  i n n e r   u p w a r d l y   e x t e n d i n g  

p l a t e   120  w e l d e d   to  t h e   o u t s i d e   o'f  t h e   a s s o c i a t e   r a i l   58.  An 

o u t e r   p l a t e   112  o f   t h e   same  c o n f i g u r a t i o n   as  t h e   i n n e r   p l a t e  

120  e x t e n d s   o v e r   t h e   f a c e   o,f  t h e   i n n e r   p l a t e   120  b e i n g   t e r m -  

i n a t e d   j u s t   s h o r t   o f   t h e   b o t t o m   t h e r e o f   by  b e n d i n g   t h e   p l a t e  

122  i n w a r d l y   and  e x t e n d i n g   i t   to   t h e   i n n e r   p l a t e   122  to   w h i c h  

i t   i s   w e l d e d .   A  h o r i z o n t a l   g u s s e t   p l a t e   124  e x t e n d s   b e t w e e n  

t h e   i n n e r   and  o u t e r   p l a t e s   120  and  122  to   m a i n t a i n   t h e m   s p a c e d  

a p a r t   and   a  b a c k   p l a t e   126  e x t e n d i n g   o v e r   t h e   t o t a l   h e i g h t   o f  

t h e   t o w e r   54  c o m p l e t e s   t h e   a s s e m b l y .   The  b o s s e s   62  and  60  f o r  

t h e   l i f t   arm  48  and  l i f t   arm  c y l i n d e r   52  a r e   p r o v i d e d   in   b o t h  

t h e   i n n e r   and  o u t e r   p l a t e s   120  and  122  w i t h   t h e   b o s s e s   60  f o r  

t h e   l i f t   arm  c y l i n d e r s   52  p a s s i n g   t h r o u g h   b o t h   t h e   i n n e r   p l a t e  

120  and  t h e   web  of   t h e   c h a n n e l   58.  The  b o s s e s   64  f o r   t h e   l i f t  

arm  l i n k   63  on  t h e   o t h e r   h a n d   a r e   c o n t i n u o u s   e x t e n d i n g   b e t w e e n  

t h e   i n n e r   and  o u t e r   p l a t e s   120  and  1 2 2 .  

F i g u r e   3  f u r t h e r   i l l u s t r a t e s   a  Z - s h a p e d   p l a t e   1 2 8  

w h i c h   p r o v i d e s   a  s t a b i l i z i n g   means   b e t w e e n   t h e   t o w e r s   5 4 .  

In  t h e   i l l u s t r a t e d   e m b o d i m e n t   t he   p l a t e   128  has   a  s t r e s s  

r e l i e f   h o l e   130  t h e r e i n   as  b e s t   i l l u s t r a t e d  i n   F i g u r e s   6  a n d  

7.  A l t h o u g h   t h e   p l a t e   128  s t a b i l i z e s   t h e   t o w e r s   54  i t   a l l o w s  

e n o u g h   f r e e d o m   f o r   f l e x u r e   of   t h e   c h a n n e l s   58  on  w h i c h   t h e  

t o w e r s   54  a r e   m o u n t e d   u n d e r   t o r s i o n a l   s t r e s s ,   s ee   F i g u r e   3 .  

The  p l a t e   128  has   o p p o s i t e   h a n d   end  p l a t e s   132  w e l d e d   t o  

e a c h   end   t h e r e o f   w i t h   a p e r t u r e s   134  t h e r e i n   f o r   r e c e i v i n g   b o l t s  

f o r   b o l t i n g   t h e   end   p l a t e s   132  and  t h e r e b y   t h e   p l a t e   128  t o  

t h e   t o w e r s   54.   In  F i g u r e s   6  and  7,  t h e   s t r e s s   r e l i e f   h o l e   1 3 0  



in  t h e   p l a t e   128  can  be  s e e n   to  be  e l o n g a t e d   w i t h   t h e   u p p e r  
and  l o w e r   s i d e s   136  and  138 ,   f o r m i n g   i t s   b o r d e r ,   b e i n g   l o n g e r  
t h a n   t h e   s i d e s   140  and  142  w h i c h   c o m p l e t e   t h e   h o l e ' s   b o r d e r .  

T h u s ,   a  f u l l   c r o s s - s e c t i o n   of   p l a t e   128  e x i s t s   a d j a c e n t   t h e  

end   p l a t e s   132  to  a c t   as  a  r e i n f o r c i n g   s t i f f e n e r   b e c a u s e  

t h e   s t a b i l i z i n g   means   i s   s y m m e t r i c a l   a b o u t   l i n e   C.  At  t h e  

same  t i m e ,   t h e   c o n f i g u r a t i o n   of   t h e   h o l e   130  p r o v i d e s   a  l e s s e r  

c r o s s   s e c t i o n   of  m a t e r i a l   a t   t h e   t o p   and  b o t t o m   of  t h e   p l a t e  
128  w h e r e   t h e   l i n e   C  i n t e r s e c t s   i t   to   p e r m i t   f l e x i n g   of  t h e s e  

p o r t i o n s   w h e n  t h e   c h a n n e l s   58  f l e x   in   t o r s i o n   due  to   t r a n s -  

v e r s e   d e f l e c t i o n   o f   t h e   t o w e r s   54  u n d e r   e c c e n t r i c   l o a d i n g   o f  

t h e   f r a m e   12.  The  l i p s   144  and  146  in   F i g u r e   7  t o g e t h e r   w i t h  

t h e   a b o v e   l e s s e r   c r o s s   s e c t i o n   of   t h e   p l a t e   128  f o r m   a n g l e  

r e i n f o r c e m e n t s   u n i f o r m   in   c r o s s   s e c t i o n   b e t w e e n   t h e   t o w e r s  

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

b e t w e e n   t h e   t o w e r s   54  n e c e s s a r y   f o r   t he   d e s i r e d   o p e r a t i o n  

of   t h e   l o a d e r   18  v i a   t h e   arms  48  and  l i n k a g e   63  a t t a c h e d   t o  

t h e   t o w e r s   54.  T h u s ,   t h e   p l a t e   a c t s   as  an  e q u a l i z e r   f o r   f o r c e s  

on  t h e   t o w e r s   5 4 .  

In  F i g u r e   8  a  s c h e m a t i c   e x a m p l e   i s   g i v e n   of  one  t y p e  
of  t o w e r   d e f l e c t i o n   w h i c h   may  o c c u r   b e i n g   e x a g g e r a t e d   f o r  

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

58  u n d e r   t h e   l o a d i n g   c r e a t e d   by  t h e   f o r c e   F  in   t h e   d i r e c t i o n  

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

f r o m   e c c e n t r i c   l o a d i n g   on  t h e   f r a m e   12  f r o m ,   f o r   e x a m p l e ,   u s e  

of   one   c o r n e r   of   t h e   l o a d e r   b u c k e t   46  as  d e s c r i b e d   a b o v e .  

A n o t h e r   e x a m p l e   w o u l d   be  d e f l e c t i o n   of   t h e   t o w e r s   54  r e l a t i v e  

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

58  c a u s i n g   t h e   p l a t e   128  to   t w i s t .   In  t h i s   i n s t a n c e ,   t h e   l e s -  

s e r   c r o s s   s e c t i o n   and  l i p s   144  and  146  f o r m i n g   t h e   a n g l e   r e -  

i n f o r c e m e n t s   w o u l d   be  a b l e   to   t w i s t   in  a  m a n n e r   s i m i l a r   t o  

t h a t   i l l u s t r a t e d   in   F i g u r e   8  f o r   t h e   c h a n n e l s   58.   In  e a c h   c a s e  

t h e   a b i l i t y   of  a  s t r u c t u r a l   member   to  d e f l e c t   p r e v e n t s   e x c e s s -  

i v e   s t r e s s   on  t h e   p l a t e   128  to  t o w e r   54  c o n n e c t i o n   to   a v o i d  

t e a r i n g   t h e   s t r u c t u r e   a p a r t .  



In  F i g u r e s   2  and  3  a t   t h e   r e a r   of   t h e   f r a m e   12  t h e  

f a c e   p l a t e   112  can  be  s e e n   to  be  r e i n f o r c e d   by  i n n e r   and  o u t e r  

g u s s e t   p l a t e s   148  and  150  as  w e l l   as  a  b o t t o m   g u s s e t   p l a t e   152  

as  f u r t h e r   i l l u s t r a t e d   in   F i g u r e   9.  The  b o t t o m   g u s s e t   p l a t e  
152  e x t e n d s   o v e r   t h e   o u t e r   g u s s e t   p l a t e   150  and  to  b o t h   t h e  

c h a n n e l   58  and  t h e   f a c e   p l a t e   112.   The  o u t e r   g u s s e t   p l a t e  
150  has  t h r e e   s l o t t e d   a p e r t u r e s   154  f o r   r e c e i v i n g   a l i g n m e n t  
p i n s   and  t h e ' i n n e r   g u s s e t   p l a t e   148  can  be  s e e n   to   h a v e   a  b e n d  

in  i t   to  p e r m i t  t h e   p l a t e   to  e x t e n d   f r o m   t h e   o u t e r   p o r t i o n   o f  

t h e   c h a n n e l   58  u p p e r   l e g   to   t h e   i n n e r   p o r t i o n   of   i t s   l o w e r  

l e g .   In  F i g u r e  2   t he   i n n e r   g u s s e t   p l a t e   148  can  be  s e e n   t o  

h a v e   two  l e g s   156  and  158  w h i c h   e x t e n d   t o w a r d s   t h e   f r o n t   o f  

t h e   f r a m e   12  and  a r e   t a p e r e d   in  t h e   d i r e c t i o n   of   t h e i r   e x t -  

e n s i o n .   A  g u s s e t e d   a n g l e   member   i n  F i g u r e   9  i s   a t t a c h e d   t o  

t h e   i n n e r   g u s s e t   p l a t e   148  to   p r o v i d e   a  b r a c k e t   160  f o r   s u p p -  

o r t i n g   t r a c t o r   c o m p o n e n t s .  

In  F i g u r e   10  a  s c h e m a t i c   e x a m p l e   i s   g i v e n   o f - o n e   t y p e  

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

t h e   f r a m e   12,   b e i n g   e x a g g e r a t e d   f o r   p u r p o s e s   of   i l l u s t r a t i o n .  

I t   can  be  s e e n   t h a t   t h e   t w i s t i n g   of   t h e   c h a n n e l s   58  c a u s e s  

d e f l e c t i o n   o f   t h e   L - s h a p e d   e a r s   98  to  p r e v e n t   e x c e s s i v e   s t r e s s e s  

f rom  a r i s i n g   a n d / o r   e x c e s s i v e   l o a d i n g   of   t h e   a x l e   h o u s i n g   1 1 0 .  

In  F i g u r e   3  t h e   c h a n n e l s   58  can  be  s e e n - t o   d i v e r g e  

f rom  f r o n t   ( l e f t )   to  r e a r   ( r i g h t )   to   a c c o m m o d a t e   t h e   g a u g e  

of  t h e   f r o n t   w h e e l s   14  w h i l e   p r o v i d i n g   as  w i d e ,   and  t h e r e f o r e .  

as  s t a b l e ,   a  c o n n e c t i o n   as  p o s s i b l e   to  r e c e i v e   t h e   l o a d i n g  

f rom  t h e   b a c k h o e   20.  The  f r a m e   t h u s   has   a  t a p e r i n g   c o n f i g -  

u r a t i o n   when  v i e w e d   in  p l a n .   The  r e a r   e n d s   of  t h e   c h a n n e l s  

5 8  a r e   f i x e d   in  s p a c e d   a p a r t   r e l a t i o n   in  a  p l a n e   t r a n s v e r s e  

to  t h e   l o n g i t u d i n a l   a x i s   D  o f   t h e   t r a c t o r   10  and  i t s   f r a m e  

12  by  means   c o n n e c t i n g   t h e   ends   of   t h e   c h a n n e l s   58,   s u c h   a s  

t h e   c o u n t e r w e i g h t   118  o r   b a c k h o e   s t r u c t u r e   40,   to   m a i n t a i n  

t h e   c h a n n e l s   58  in  an  o u t w a r d l y   d i v e r g i n g   u n b r o k e n   l i n e   f r o m  

e a c h   o t h e r .  

P r e v i o u s l y ,   t h e   f r a m e s   f o r   s u p p o r t i n g   i m p l e m e n t s   h a v e  

e i t h e r   n o t   t a k e n   a d v a n t a g e   o f   a  w i d e n e d   b a c k h o e   c o n n e c t i o n  



by  m a i n t a i n i n g   t h e   g a u g e   of  t h e   f r o n t   w h e e l s ,   or  w h e r e   t h e  

g a u g e   of  t h e   f r a m e   was  c h a n g e d   t h e   f r a m e   was  f a b r i c a t e d   w i t h  

a c c o m m o d a t i n g   o f f s e t s   or  b e n t   to   a c h i e v e   the   same  r e s u l t .  

In  b o t h   a b o v e   c a s e s   t h e   b e n d s   or   f a b r i c a t e d   j o i n t s  p r e s e n t e d  

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

s t r e s s   w e r e   a l l o w e d   to   t w i s t   t h e   f r a m e   m e m b e r s   as  in   t h e  

p r e s e n t   a p p l i c a t i o n   t h e r e   w o u l d   be  l i k e l i h o o d   of  f a i l u r e   o f  

t h e   f r a m e   a t   t h e s e   p o i n t s .  

The  f r a m e   12  i s  a s s e m b l e d   as  f o l l o w s .   F i r s t  

a  r a i l   58  and  a  t o w e r   54  a r e   s e c u r e d   in  a  j i g   to  a l i g n  

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

b o s s e s   6 0 - 6 4   b e i n g   u s e d   f o r   a l i g n m e n t   p u r p o s e s .   The  t o w e r  

and  r a i l   a r e   t h e n   w e l d e d   t o g e t h e r   to  f o rm  a  f i r s t   s u b a s s e m b l y  

w h i c h   a l s o   i n c l u d e s   t h e   b r a c k e t   92 ,   160 ,   member   60,  p l a t e  

1 1 2 ,   p i n   114  and  e a r   98.  T h i s   p r o c e s s   i s   t h e n   r e p e a t e d   t o  

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

t o w e r   f o r   t h e   o t h e r   s i d e   of   t h e   f r a m e   1 2 .  

T h e s e   two  s u b a s s e m b l i e s   a r e   t h e n   moved  t o  

a  v e h i c l e   c h a s s i s   and   a r e   l o o s e l y   b o l t e d   to   t h e   b a c k   a x l e  

110  u s i n g   b o l t s   e x t e n d i n g   t h r o u g h   a p e r t u r e s   108  in  t h e   e a r s  

9 8 .  

The  f r o n t   e n d s   of  t h e   r a i l s   58  a r e   t h e n  

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

of  t h e   r a i l s   a r e   t h e n   c a n t e d   o u t w a r d l y ,   t h a t   i s   moved  a w a y  

f r o m   t h e   l o n g i t u d i n a l   a x i s   D  o f   t h e   f r a m e   to   g i v e   t he   d e s i r e d  

t a p e r i n g   f r a m e   s h a p e .   The  r e a r   ends   of   t h e   r a i l s   a r e   t h e n  

h e l d   in   t h e i r   c o r r e c t   r e l a t i v e   p o s i t i o n s   by  a  f u r t h e r   j i g  

w h i c h   e x t e n d s   b e t w e e n   t h e   r e a r   ends   of  t h e   r a i l s   and  u s e s  

t h e   p i n s   114  f o r   l o c a t i o n .  

The  p l a t e   128  i s   t h e n   s e c u r e d   b e t w e e n   t h e  

t o w e r s   54  and   b o l t e d   up  t i g h t .   The  m o u n t i n g   p l a t e   96  a n d  

a x l e   s a d d l e   56  a r e   t h e n   s e c u r e d   f i r m l y   b e t w e e n   t h e   r a i l s   a n d  

t h e   b o l t s   s e c u r i n g   t h e   r a i l s   to   t h e   b a c k   a x l e   a r e   t h e n   t i g h t -  

e n e d .   The  j i g s   e x t e n d i n g   b e t w e e n   t h e   f r o n t   and  r e a r   e n d s   o f  

t h e   r a i l s   can   now  be  r e m o v e d   and  t h e   f r a m e   moved  to   t h e   n e x t  

a s s e m b l y   p o i n t   on  t h e   l i n e .  



The  a b o v e   f r a m e   12  r e s u l t s   in  a  l i g h t w e i g h t  

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

a  v e h i c l e  w h i c h   can  be  s t r e s s e d   in  b o t h   b e n d i n g   and  t o r s i o n  

w i t h o u t   a d v e r s e   e f f e c t   on  the   c h a s s i s   of  t h e   v e h i c l e   t o  

w h i c h   t he   f r a m e   12  i s   a t t a c h e d   w h i l e   a t   t h e   same  t i m e   p r o v -  

i d i n g   s u f f i c i e n t   c o n n e c t i o n   to   the   c h a s s i s   of  t h e   v e h i c l e  

to   o b t a i n   a l l   t h e   a d v a n t a g e s   of  an  i n t e g r a t e d   f r a m e .   T h u s ,  

t h e   f r a m e   12  o p t i m i z e s   t h e   a d v a n t a g e s   of  t h e   l i g h t w e i g h t  

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

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

f r a m e .  



1.  A  f r a m e   f o r   s u p p o r t i n g   i m p l e m e n t s   on  a  v e h i c l e   w i t h  

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

(58)  a r r a n g e d   to   e x t e n d   l o n g i t u d i n a l l y   of  t h e   v e h i c l e   ( 1 0 )  

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

end   p o r t i o n s   on  e a c h   r a i l ,   a  p a i r   o f   t o w e r   s t r u c t u r e s   ( 5 4 )  

a r r a n g e d   to   be  a t t a c h e d   one  to   e a c h   r a i l   to   e x t e n d   u p w a r d l y  

f rom  t h e   r a i l s   a t   l o c a t i o n s   i n t e r m e d i a t e   t h e   end  p o r t i o n s  

t h e r e o f ,   f i r s t   i n t e r c o n n e c t i n g   means   (56)  a r r a n g e d  t o  

i n t e r c o n n e c t   and  m a i n t a i n   s a i d   f i r s t   end  p o r t i o n s   of   t h e  

r a i l s   in   a  f i x e d   t r a n s v e r s e l y   s p a c e d   a p a r t   r e l a t i o n ,   s a i d  

s e c o n d   end   p o r t i o n s   b e i n g   a r r a n g e d   to  be  s e c u r e d   to  s e c o n d  

i n t e r c o n n e c t i n g   m e a n s   ( 1 1 8 ; 4 0 )   f o r   i n t e r c o n n e c t i n g   a n d  

m a i n t a i n i n g   s a i d   s e c o n d   end   p o r t i o n s   in  a  f i x e d   t r a n s v e r s e l y  

s p a c e d   r e l a t i o n ,   means   ( 9 2 , 9 6 )   f o r   c o n n e c t i n g   s a i d   f i r s t  

end   p o r t i o n s   to   t h e   v e h i c l e   c h a s s i s ,   s t a b i l i z i n g   means   ( 1 2 8 )  

a r r a n g e d   to   e x t e n d   b e t w e e n   s a i d   t o w e r   s t r u c t u r e s ,   s a i d  

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

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

t o r s i o n a l   l o a d i n g ,   and  a t t a c h m e n t   means   (98.)  f o r   a t t a c h i n g  

e a c h   r a i l   to   t h e   a x l e   h o u s i n g   (110)   i n t e r m e d i a t e   s a i d   e n d  

p o r t i o n s .  

2.  A  f r a m e   a c c o r d i n g   to   c l a i m   1  c h a r a c t e r i s e d   in  t h a t  

s a i d   s t a b i l i z i n g   m e a n s   i n c l u d e s   a  s t a b i l i z i n g   p l a t e   ( 1 2 8 )  

a r r a n g e d   t o   e x t e n d   b e t w e e n   s a i d . t o w e r s   ( 5 4 ) ,   s a i d   s t a b i l i z i n g  

p l a t e   h a v i n g   a  h o l e   (130)   t h e r e i n   g e n e r a l l y   c e n t r a l l y  

l o c a t e d   to   r e l i e v e  s t r e s s   t h e r e i n   r e s u l t i n g   f rom  t o r s i o n a l  

l o a d i n g   o f   t h e   f r a m e   ( 1 2 ) .  

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

s a i d   s t a b i l i z i n g   p l a t e   (128)   h a s   a  g e n e r a l l y   Z - s h a p e d   c r o s s  



s e c t i o n  w h e n   c u t   by  a  v e r t i c a l   p l a n e   e x t e n d i n g   g e n e r a l l y  

l o n g i t u d i n a l l y   o f   t h e   f r a m e   ( 1 2 ) .  

4.  A  f r a m e   a c c o r d i n g   t o   c l a i m   2  o r   c l a i m   3  c h a r a c t e r -  

i z e d   in   t h a t   t h e   h o l e   (130)   h a s   an  e l o n g a t e d   s h a p e ,   t h e  

d i r e c t i o n   o f   s a i d   e l o n g a t i o n   b e i n g   t r a n s v e r s e   r e l a t i v e   t o  

s a i d  f r a m e   ( 1 2 ) .  

5.  A . f r a m e   a c c o r d i n g   to   a n y  o n e   o f   c l a i m s   2  t o   4 

c h a r a c t e r i z e d   in   t h a t   s a i d  s t a b i l i z i n g   m e a n s   f u r t h e r  i n c l u d e s  

a  p a i r   of   f l a n g e   p l a t e s   (132)   a b u t t i n g  t h e   e n d s   o f   s a i d  

s t a b i l i z i n g   p l a t e   ( 1 2 8 ) ,   s a i d   f l a n g e   p l a t e s   b e i n g   f i x e d l y  

a t t a c h e d   to   s a i d   p l a t e   and   a r r a n g e d   t o   be  c o n n e c t e d   ( 1 3 5 )  

to   s a i d   t o w e r s   ( 5 4 ) .  

6 .   A  f r a m e   a c c o r d i n g   t o   c l a i m   5  c h a r a c t e r i s e d   in  t h a t  

s a i d   f l a n g e   p l a t e s   (132)   a r e   a r r a n g e d   t o   be  c o n n e c t e d   t o  

s a i d   t o w e r s   by  b o l t s   ( 1 3 5 ) .  

7.  A  f r a m e   a c c o r d i n g   t o   a n y  o n e   of   c l a i m s   1  t o   6 

c h a r a c t e r i s e d   in   t h a t   s a i d   a x l e   h o u s i n g   a t t a c h m e n t  m e a n s  

i n c l u d e s   f l e x i b l e   m e m b e r s   (98)  w h i c h   a l l o w   r e l a t i v e  

t w i s t i n g   m o v e m e n t   b e t w e e n   s a i d   r a i l s   (58)  a n d   a x l e   h o u s i n g  

(110)   d u r i n g   t o r s i o n a l   l o a d i n g   o f   t h e   f r a m e   ( 1 2 ) .  

8.  A  f r a m e   a c c o r d i n g   to   c l a i m   7  c h a r a c t e r i s e d   i n   t h a t  

s a i d   f l e x i b l e   m e m b e r s   (98)   a r e   L - s h a p e d   i n   f o r m   w i t h   o n e  

l e g   ( 1 0 2 )   t h e r e o f   c o n n e c t e d   t o   s a i d   r a i l s   (58)   a n d  t h e  

o t h e r   l e g   (106)   a r r a n g e d   to   be  c o n n e c t e d   t o   s a i d   a x l e  

h o u s i n g   ( 1 1 0 ) .  

9.  A  f r a m e   a c c o r d i n g   t o   c l a i m   8  c h a r a c t e r i s e d   in   t h a t  



s a i d   o t h e r   l e g   ( 1 0 6 )   i n c l u d e s   a p e r t u r e s   ( 1 0 8 )   t h e r e i n   a n d  

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

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

s a i d   o t h e r   l e g   t o   s a i d   a x l e   h o u s i n g   ( 1 1 0 ) .  

10.   A  f r a m e   a c c o r d i n g   t o   c l a i m   8  o r   c l a i m   9  c h a r a c t e r -  

i s e d   i n   t h a t   t h e   f r e e   e d g e s   ( 1 0 4 )   o f   s a i d   o n e   l e g   ( 1 0 2 )   o f  

e a c h   f l e x i b l e  m e m b e r   (98)  a r e   w e l d e d   t o   t h e   a s s o c i a t e d  

r a i l   ( 5 8 ) .  

11 .   A  f r a m e   a c c o r d i n g   to   a n y  o n e   o f   c l a i m s   1  t o   1 0  

c h a r a c t e r i s e d   i n   t h a t   t h e   s e c o n d   e n d   p o r t i o n s   of   t h e   r a i l s  

(58)   a r e   p r o v i d e d   w i t h   f a s t e n i n g   m e a n s   ( 1 1 2 , 1 1 4 )   f o r  

s e c u r i n g   s a i d   s e c o n d   i n t e r c o n n e c t i n g   m e a n s   ( 1 1 8 ; 4 0 )   i n  

p o s i t i o n ,   s a i d   f a s t e n i n g   m e a n s   i n c l u d i n g   m e a n s   (114)   f o r  

c a r r y i n g   s h e a r   l o a d s .  

12 .   A  f r a m e   a c c o r d i n g   to   c l a i m   11  c h a r a c t e r i s e d   i n  

t h a t   s a i d   s h e a r   l o a d   c a r r y i n g   m e a n s   c o m p r i s e   p i n s   ( 1 1 4 )  

e n g a g i n g   s a i d   r a i l s   a n d   s a i d   s e c o n d   i n t e r c o n n e c t i n g   m e a n s  

( 1 1 8 : 4 0 ) .  

13 .   A  f r a m e   a c c o r d i n g   t o   c l a i m   12  c h a r a c t e r i s e d   i n  

t h a t   s a i d   p i n s   ( 1 1 4 )   a r e   t a p e r e d   ( 1 1 6 )   a t   o n e   e n d   t h e r e o f  

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

s e c o n d   i n t e r c o n n e c t i n g   m e a n s   ( 1 1 8 ; 4 0 ) .  

14 .   A  f r a m e   a c c o r d i n g   t o   a n y  o n e   o f   c l a i m s   1  t o   1 3  

c h a r a c t e r i s e d   i n   t h a t   s a i d   s e c o n d   i n t e r c o n n e c t i n g   m e a n s  

i s   p a r t   o f   a  b a c k h o e   s t r u c t u r e   ( 4 0 ) .  

15 .   A  f r a m e   a c c o r d i n g   t o   a n y  o n e   o f   c l a i m s   1  t o   1 3  



c h a r a c t e r i s e d   in  t h a t   s a i d   s e c o n d   i n t e r c o n n e c t i n g   m e a n s  
i s   a  c o u n t e r w e i g h t   ( 1 1 8 ) .  

16.  A  f r a m e   a c c o r d i n g   to   c l a i m   14  or  c l a i m   15 

c h a r a c t e r i s e d   in  t h a t   s a i d   f a s t e n i n g   means   i n c l u d e s   b o l t s  

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

means   ( 1 1 8 ; 4 0 )   to  s a i d   r a i l s   ( 5 8 ) .  

17.  A  f r a m e   a c c o r d i n g   to   a n y  o n e   of   c l a i m s   1  to  16 

c h a r a c t e r i s e d   in  t h a t   s a i d   means   f o r   c o n n e c t i n g   t h e   r a i l s  

to   t he   c h a s s i s   c o m p r i s e s   two  r a i l   b r a c k e t s   ( 9 2 ) ,   o n e  

f o r   a t t a c h m e n t   to   e a c h   r a i l ,   and  a  c h a s s i s   m o u n t i n g   p l a t e  

(96)  f o r   a t t a c h m e n t   b e t w e e n   t h e   r a i l   b r a c k e t s .  

18.  A  f r a m e   a c c o r d i n g   to  a n y  o n e   of   c l a i m s   1  to   17  

c h a r a c t e r i s e d   in   t h a t   t h e   f i r s t   i n t e r c o n n e c t i n g   m e a n s  

c o m p r i s e s   a  s t e e r i n g   a x l e   s u p p o r t   s a d d l e   (56)  a r r a n g e d   t o  

e x t e n d   b e t w e e n   s a i d   f i r s t   end   p o r t i o n s .  

19.  A  f r a m e   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   1  to   18  

c h a r a c t e r i s e d   in  t h a t   s a i d  r a i l s   (58)  a r e   s t r u c t u r a l  

c h a n n e l   m e m b e r s .  

20.  A  f r a m e   a c c o r d i n g   to  c l a i m   18  and  c l a i m   19 

c h a r a c t e r i s e d   in  t h a t   t h e   c h a n n e l   member s   (58)  a re   o r i e n t a t e d  

w i t h   t h e i r   b a s e s   e x t e n d i n g   s u b s t a n t i a l l y   v e r t i c a l l y   and  t h e i r  

s i d e   f l a n g e s   e x t e n d i n g   s u b s t a n t i a l l y   h o r i z o n t a l l y ,   t h e  

s t e e r i n g   a x l e   s u p p o r t   s a d d l e   (56)  b e i n g   a r r a n g e d   to   b e  

s e c u r e d   to   t h e   b o t t o m   s i d e   f l a n g e   of   t h e   c h a n n e l   m e m b e r s .  

21.  A  f r a m e   a c c o r d i n g   to  a n y  o n e   of  c l a i m s   1  to   2 0  

c h a r a c t e r i s e d   in  t h a t   t h e   r a i l s   (58)  d i v e r g e   a p a r t   so  t h a t   t h e  

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



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

a t   i t s   f i r s t   end   p o r t i o n s .  

22.   A  m e t h o d   of   a s s e m b l i n g   a  f r a m e   a c c o r d i n g   to   c l a i m  

1  on  a  v e h i c l e   w i t h   a  c h a s s i s   i n c l u d i n g   a  t r a n s v e r s e l y  

e x t e n d i n g   a x l e   h o u s i n g ,   b e i n g   c h a r a c t e r i s e d   by  i n c l u d i n g   t h e  

s t e p s   o f : -  

f o r m i n g   a  f i r s t   s u b a s s e m b l y   by  s e c u r i n g   a  r a i l   ( 5 8 )  

and  a  t o w e r   (54)  in  an  a l i g n m e n t   j i g   and  w e l d i n g  

t h e   t o w e r   to   t h e   r a i l ;  

f o r m i n g   a  s e c o n d   s i m i l a r   s u b a s s e m b l y   by  r e p e a t i n g  

t h e   a b o v e   s t e p   w i t h   a  f u r t h e r   r a i l   and  t o w e r ;  

t r a n s p o r t i n g   t h e   two  s u b a s s e m b l i e s   to   t h e   c h a s s i s ;  

l o o s e l y   f a s t e n i n g   e a c h   s u b a s s e m b l y   to   t h e   c h a s s i s ;  

f i x i n g   a  j i g   b e t w e e n   t h e   f i r s t   or  s e c o n d   e n d  

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

c a n t i n g   t h e   r a i l s  s o   t h a t   t h e   f r a m e   has   a  l o n g i t -  

u d i n a l l y   t a p e r i n g   c o n f i g u r a t i o n   when  v i e w e d   i n  

p l a n ;  

f i x i n g   a  f u r t h e r   j i g   b e t w e e n   t h e   o t h e r   end  p o r t i o n s  

of   t h e   r a i l s ;  

s e c u r i n g   t h e   s t a b i l i z i n g   means   (128)  b e t w e e n   t h e  

t o w e r s ;  

f a s t e n i n g   t h e   f i r s t   (56)  and  s e c o n d   ( 1 1 8 ; 4 0 )  

i n t e r c o n n e c t i n g   means   b e t w e e n   t h e   end  p o r t i o n s   o f  

t h e   r a i l s ,   and  t i g h t e n i n g   t h e   f a s t e n i n g   of  t h e  

r a i l s   to   t h e   c h a s s i s .  

23.   A  m e t h o d   a c c o r d i n g  t o   c l a i m   22  c h a r a c t e r i s e d   i n  

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

t h e   r a i l s   to   t h e   c h a s s i s   t h e   r a i l s   (58)  a r e   in  f a c t   l o o s e l y  

f a s t e n e d   to   t h e   b a c k   a x l e   h o u s i n g   ( 1 1 o ) .  
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