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@)  Straightening  tool  for  vehicle  bodies. 

The  present  specification  discloses  a  straightening  tool 
(24,  50)  for  use  in  straightening  vehicle  bodies  (10)  of  the 
type  constructed  such  that  the  front  and  body  construction 
is  integral  with  upright  wheel  supporting  struts  (12).  In  a 
view  of  the  integral  structure  both  the  struts  (12)  and  body 
(10)  must  be  straightened  in  the  event  of  damage.  This  is 
difficult  since  an  outside  anchor  point  is  usually  required. 

The  present  invention  simplifies  such  straightening  by 
providing  a  pair  of  the  rigid  right  angle  brackets  (24) 
threadedly  engaged  by  a  threaded  bar  (50)  and  arranged  for 
connection  to  opposite  wheel  supporting  struts  (12)  of  a 
vehicle  (10)  so  that  one  strut  (12)  can  form  an  anchor  point 
for  straightening  the  other  strut  (12)  upon  threaded  adjust- 
ment  of  the  bar  (50)  in  the  brackets  (24).  The  bar  (50)  also 
has  end  loops  (58)  for  rotating  it  and  also  so  that  it  can  be 
anchored  to  an  outside  source  for  straightening  one  or  both 
of  the  struts  (12).  The  brackets  (24)  have  a  removable  base 
portion  (28)  for  substitution  of  selected  bases  to  accommo- 
date  different  struts.  The  brackets  (24)  also  include  side 
apertures  (46)  for  removably  receiving  a  tension  device  for 
applying  a  sideways  force  if  desired.  Gauge  means  (64,  68) 
are  provided  between  the  brackets  (24)  and  the  bar  (50)  to 
illustrate  adjusting  distance. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  s t r a i g h t e n i n g  

t o o l   f o r   u s e   w i t h   v e h i c l e   b o d i e s .  

Some  v e h i c l e s   b o d i e s   a r e   now  b e i n g   c o n s t r u c t e d  

i n   a  m a n n e r   s u c h   t h a t   f r o n t   end  b o d y   c o n s t r u c t i o n   i s  

i n t e g r a l   w i t h   u p r i g h t   w h e e l   s u p p o r t i n g   s t r u t s .   S u c h  

s t r u t s   a r e   known   as  M c P h e r s o n   s t r u t s .   In   v i e w   of   t h i s  

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

m u s t   be  s t r a i g h t e n e d   i n   t h e   e v e n t   t h a t   d a m a g e   i s   c a u s e d  

by  a  c o l l i s i o n   o r   t h e   l i k e .   S u c h   i s   d i f f i c u l t   t o  

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

q u i r e d   f o r   t h e   c o n n e c t i o n   of  one  end   of  s t r a i g h t e n i n g  

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

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

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

c a m b e r   of   t h e   f r o n t   w h e e l s .   T h i s   m a k e s   i t   d i f f i c u l t  t o  

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

An  a im  of  t h e   p r e s e n t   i n v e n t i o n   i s   to   p r o v i d e  

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

can   be  a r r a n g e d   to   f o r c e   t h e   s t r u t s   and  i n t e g r a l   b o d y  

p o r t i o n s   i n t o   d e s i r e d   p o s i t i o n s .  

A n o t h e r   a im  of  t h e   p r e s e n t   i n v e n t i o n   i s   to   p r o v i d e  

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

e c o n o m i c a l   to   m a n u f a c t u r e .  

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 r e   i s  

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

t y p e   h a v i n g   i n t e g r a l   c o n n e c t i o n   to   f r o n t   and  u p r i g h t  

w h e e l   s u p p o r t i n g   s t r u t s   t e r m i n a t i n g   a t   t h e   t o p   i n  

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

a  b r a c k e t   h a v i n g   a  b a s e   p o r t i o n ,   s e c u r i n g   m e a n s   on  s a i d  

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

p o r t i o n   to   t h e   f a s t e n i n g   m e a n s   a t   t h e   t o p   of  an  u p r i g h t  

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



b r a c k e t   a r r a n g e d   to   p r o v i d e   c o n n e c t i o n   w i t h   an  o u t s i d e  

p u l l i n g   or   p u s h i n g   f o r c e   to   f o r c e   s a i d   b r a c k e t   and   a  
c o n n e c t e d   b e n t   u p r i g h t   w h e e l   s u p p o r t i n g   s t r u t   i n t o   a  

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

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

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

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

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

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

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

s t r u t ,   and   c o n n e c t i n g   m e a n s   on  an  a n g u l a r   e x t e n s i o n   o f  

s a i d   b a s e   p o r t i o n   and   on  an  e l o n g a t e d   r i g i d   b a r ,   p r o v i d i n g  
a x i a l   c o n n e c t e d   a d j u s t m e n t   of  s a i d   b a r   r e l a t i v e   to   s a i d  

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

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

a n c h o r e d   a t   one  of   i t s   e n d s   i s   a r r a n g e d   to   f o r c e   s a i d  

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

The  c o n n e c t i o n   b e t w e e n   t h e   b a r   and  t h e   b r a c k e t s  

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

b r a c k e t s   c an   be  f o r c i b l y   moved   i n   one  d i r e c t i o n   or   t h e  

o t h e r .   The  b a s e   p o r t i o n   of  t h e   b r a c k e t   has   a  p l u r a l i t y  
of   a p e r t u r e s   a r r a n g e d   to   be  s e c u r e d   to   t h e   t o p   of   t h e  

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

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

f o r   a l l o w i n g   a  p u l l i n g   f o r c e   to   be  a p p l i e d   s i d e w a y s   o f  

t h e   b r a c k e t s   and   i n   a d d i t i o n   t h e   b a r   has   end  e y e s   w h i c h  

a l l o w   a  p u l l i n g   f o r c e   to   be  a p p l i e d   by  a ' c h a i n .   T h e  

b r a c k e t s   p r e f e r a b l y   have   a  r e m o v a b l e   b a s e  p o r t i o n   w h i c h  

a l l o w s   one  b a s e   to   be  s u b s t i t u t e d   f o r   a n o t h e r   to   a c c o m o -  
d a t e   d i f f e r e n t   s t r u c t u r e s   o f   M c P h e r s o n   s t r u t s .   Two  o f  

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

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



b r a c k e t s   w h e r e   d e s i r e d .   The  b a r   may  a l s o   be  u s e d   w i t h  

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

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

by   way  of  e x a m p l e ,   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 ,   i n   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  one  e m b o d i m e n t  

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

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

F i g u r e   2  i s   an  e n l a r g e d   v e r t i c a l   s e c t i o n a l   v i e w  

t a k e n   on  t h e   l i n e   2 - 2   of  F i g u r e   1 ;  

F i g u r e   3  i s   a  f r a g m e n t a r y   p l a n   v i e w   of   one  of   t h e  

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

t o o l   i n   F i g s .   1  and   2;  a n d  

F i g u r e   4  i s  a   f a c e   v i e w . o f   a  m o t o r   h a n g e r   l i n k  

t h a t   may  be  u s e d   w i t h   t h e   p r e s e n t   i n v e n t i o n .  

W i t h   p a r t i c u l a r   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 ,   t h e   p r e s e n t   i n v e n t i o n   i s   i n t e n d e d  f o r   u s e   w i t h  

a  p a r t i c u l a r   t y p e   of  v e h i c l e   c o n s t r u c t i o n ,   n a m e l y ,   a  

v e h i c l e   10  of  t h e   t y p e   h a v i n g   u p r i g h t   w h e e l   s u p p o r t i n g  

s t r u t s   12  w h i c h   a r e   g e n e r a l l y   known   as  M c P h e r s o n   s t r u t s .  

As  b e s t   s e e n   i n   F i g u r e   2,  s u c h   w h e e l   s u p p o r t i n g   s t r u t s  

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

p o r t i o n s   14 .   The  u p p e r   e n d s   of  t h e   w h e e l   s u p p o r t i n g  

s t r u t s   12  h a v e   p l a t e - l i k e   c o n n e c t i o n s   16  to   h o r i z o n t a l  

b o d y   p o r t i o n s   18 ,   s u c h   c o n n e c t i o n s   b e i n g   made  by  m e a n s  

of   a  p l u r a l i t y   of  c o n n e c t i n g   b o l t s   20  p r o j e c t i n g   a b o v e  

t h e   f l a t   b o d y   p o r t i o n s   1 8 .  

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

b r a c k e t s   24  h a v i n g   a  b o d y   p o r t i o n   26  and  a  b a s e   p o r t i o n  

2 8 .   Body  p o r t i o n   26  has   an  u p r i g h t   end  w a l l   30  and   i n -  

t e g r a l   r i g h t   a n g l e   s i d e   w a l l s   32.   End  w a l l s   30  h a v e  

a p e r t u r e s   34  t h e r e i n   n e a r   t h e i r   u p p e r   e n d s .   Base   p o r -  
t i o n s   28  c o m p r i s e   a  f l a t   p l a t e   36  and  i n t e g r a l   u p r i g h t  

s i d e   w a l l s   38.  B a s e   p o r t i o n s   28  a r e   d i m e n s i o n e d   so  t h a t  



t h e i r   w a l l s   f i t   i n s i d e   of  t h e   w a l l s   32  of   t he   b o d y   p o r -  
t i o n s   26  and   h a v e   r e m o v a b l e   b o l t e d   c o n n e c t i o n s   40  t h e r e o n .  

B a s e   p o r t i o n s   28  h a v e   a  p l u r a l i t y   of  a p e r t u r e s   4 2 , ( s e e  

F i g u r e   3 ) ,   a r r a n g e d   i n   a  p a t t e r n   to   p r o v i d e   f o r   t h e  

c o n n e c t i o n   of   t h e   b r a c k e t s   to  t h e   p r o j e c t i n g   b o l t e d  

c o n n e c t i o n s   2 0  f o r m i n g   a  p a r t   of  t h e   w h e e l   s t r u t s .  

V a r i o u s   p a t t e r n s   and   l o c a t i o n s   of  t h e   a p e r t u r e s   may  b e  

p r o v i d e d   so  t h a t   a  f i t   can   be  made  f o r   v a r i o u s   m a k e s   o f  

M c P h e r s o n   s t r u t s .   A l l   of   t h e   v a r i o u s   f o r m s   of  M c P h e r s o n  

s t r u t s   c a n n o t   be  f i t t e d   w i t h   one  b a s e   p o r t i o n   28  a n d  

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

may  be  s u b s t i t u t e d   one  f o r   a n o t h e r .   The  b a s e   p o r t i o n s  

28  of   t h e   b r a c k e t s   h a v e   a  c e n t r a l   a p e r t u r e   44  to   p r o v i d e  

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

The  s i d e   w a l l s   32  of   t h e   b o d y   p o r t i o n s   26  h a v e   c h a i n  

p u l l   a p e r t u r e s   46  a r r a n g e d   to   r e c e i v e   a  c h a i n   so  t h a t   a  

s i d e w a y s   p u l l   c a n 7 b e   a p p l i e d   to   t h e   b r a c k e t   i f   d e s i r e d .  

The  s i d e   w a l l s   38  of  t h e   b a s e   p o r t i o n s   28  h a v e   s l o t s   4 8  

a l i g n e d   l a t e r a l l y   w i t h   t h e   a p e r t u r e s   46  to   p r o v i d e  

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

The  a p e r t u r e s   34  i n   t h e   e n d  w a l l s   30  o f  t h e   b o d y  

p o r t i o n s   26  r e c e i v e   an  e l o n g a t e d   t h r e a d e d   b a r   50  h a v i n g  

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

t h e   end  w a l l s .   W a s h e r   5 4 ' a r e   p r o v i d e d   b e t w e e n   t h e   n u t s  

and   t h e   end  w a l l s .   B a r   50  h a s   g o o d   t e n s i l e   s t r e n g t h  

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

and   i s   a l s o   s u f f i c i e n t l y   r i g i d   so  as  to   be  u s e d   to  a p p l y  

a  c o m p r e s s i v e   f o r c e .  

The  e n d s   of  t h e   b a r   50  h a v e   end   n u t s   56  h a v i n g  

eye  l o o p s   58  t h e r e o n .   The  l o o p s   58  a r e   u s a b l e   i n   c o m -  

b i n a t i o n   w i t h   any   s u i t a b l e   p u l l i n g   t o o l .   N u t s   56  a r e  

r e m o v a b l e   to   p r o v i d e   a s s e m b l y   of  t h e   b a r   and  b r a c k e t s .  

E a c h   b r a c k e t   24  h a s   an  i n t e g r a l   f i n g e r   64  p r o j e c t i n g  

f r o m   t h e   end  w a l l   30  i n   a  d i r e c t i o n   p a r a l l e l   to   t h e   b a r  

50 .   T h e s e   f i n g e r s   have   g r a d u a t i o n   m a r k s   66  t h e r e o n   a n d  



a r e   a s s o c i a t e d   w i t h   c o l l a r s   68  s u p p o r t e d   on  t h e   b a r   5 0  

and   a r r a n g e d   f o r   s e l e c t e d   p l a c e m e n t   by  s e t s c r e w s   7 0 .  

C o l l a r s   68  h a v e   a p e r t u r e s   72  s l i d a b l y   r e c e i v i n g   t h e  

f i n g e r s   64  f o r   a  p u r p o s e   to   be  d e s c r i b e d .  

I n   t h e   m a i n   u s e   of  t h e   t o o l   f o r   s t r a i g h t e n i n g  

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

a t   t h e   u p p e r   p o r t i o n   of  t h e   w h e e l   s t r u t s   i n   t h e   m a n n e r  

shown   i n   F i g u r e s   1  and   2.  T h a t   i s ,   t h e   r e s p e c t i v e  

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

20  t h a t   f o r m   a  p a r t   of  t h e   w h e e l   s t r u t ,   t h e   t h r e a d e d  

b a r   50  e x t e n d i n g   c r o s s w i s e   of  t h e   v e h i c l e .   A s s u m i n g  

t h a t   one  of  t h e  s i d e s   of  t h e   v e h i c l e   i s   d a m a g e d ,   s u c h  

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

p l a c e   by  t h r e a d e d   o p e r a t i o n   of  t h e   n u t s   52  on  t h e   b a r   5 0  

i n   t h e   n e c e s s a r y   d i r e c t i o n .   Such   b a r   can   be  m a n i p u l a t e d  

by  t h r e a d e d   o p e r a t i o n   of   t h e   n u t s   52  to  e i t h e r   p u s h   o r  

p u l l   t h e   v e h i c l e   p a r t s   as  r e q u i r e d ,   as  shown   by  t h e  

a r r o w   d i a g r a m s   60  i n   F i g u r e   2.  The  d e s i r e d   or   n e c e s s a r y  
d i s t a n c e   of  s t r a i g h t e n i n g  m o v e m e n t   or   t h e   b o u n c e - b a c k   o f  

t h e   m e t a l   c a n   be  d e t e r m i n e d   by  a  r e a d i n g   t a k e n   on  t h e  

g r a d u a t e d   f i n g e r s   64  i n   r e l a t i o n   to  t h e   c o l l a r s   6 8 .  

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

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

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

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

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

t h e   b o d y   w h e r e b y   i n   o r d e r   to   a d j u s t   t h e   w h e e l   c a m b e r ,   t h e  

b o d y   mus t   be  b e n t .   The  t o o l   may  have   o t h e r   u s e s   as  w e l l .  

F o r   e x a m p l e ,   o n l y   one  of  t h e   b r a c k e t s   may  be  a t t a c h e d   t o  

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

s i d e   p u l l i n g   or   p u s h i n g   f o r c e   on  t he   b a r  3 8 .   C o n n e c t i o n  

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

eye  l o o p s   58.   B e n d i n g   m o v e m e n t   s i d e w a y s   of   t h e   b r a c k e t s  

24 ,   w i t h   or   w i t h o u t   t h e   b a r   50 ,   can   a l s o   be  a c c o m p l i s h e d  

by  an  o u t s i d e   f o r c e   a s s o c i a t e d   w i t h   c h a i n s   c o n n e c t e d   t o  



t h e   b r a c k e t s   by  m e a n s   of   t he   a p e r t u r e s   46 .   P r e f e r a b l y ,  

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

b r a c k e t   24  i n   b o t h   a p e r t u r e s   46  f o r   p r o v i d i n g   an  e v e n  

p u l l   on  t h e   b r a c k e t .  

W i t h   r e f e r e n c e   to   F i g u r e   4,  h a n g e r   l i n k s   76  c a n  

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

v e h i c l e   i f d e s i r e d .   T h e s e   l i n k s   c o m p r i s e   a  s t u r d y  

p l a t e - l i k e   m e m b e r   h a v i n g   an  o p e n i n g   78  t h e r e i n   a r r a n g e d  

to   r e c e i v e   t h e   b a r   50  and   h a v i n g   a  c h a i n   e n g a g i n g  

a p e r t u r e   80  i n   t h e   l o w e r   p o r t i o n   t h e r e o f .   A  s u i t a b l e  

n u m b e r   of   t h e   l i n k s   76 ,   s u c h   as  a  p a i r   of   t h e m ,   a r e  

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

c h a i n   or   c h a i n s   to   t h e m  a n d   to   t h e   v e h i c l e   m o t o r ,   t h e  

l a t t e r   c an   be  s u p p o r t e d   o f f   i t s   m o u n t s .  

I t   i s   to   be  u n d e r s t o o d   t h a t   t h e   f o r m   of   my  i n v e n -  

t i o n   h e r e i n   s h o w n   and   d e s c r i b e d   i s   to  be  t a k e n   as  a  

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

i n   t h e   s h a p e ,   s i z e   and   a r r a n g e m e n t   of   p a r t s   may  b e  

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

as   d e f i n e d   by  t h e   s c o p e   of  t h e   s u b j o i n e d   c l a i m s .  



1.  A  s t r a i g h t e n i n g   t o o l   f o r   v e h i c l e   b o d i e s   ( 1 0 )  

of   t h e   t y p e   h a v i n g   i n t e g r a l   c o n n e c t i o n   ( 1 6 ,   20)   t o  

f r o n t   and   u p r i g h t   w h e e l   s u p p o r t i n g   s t r u t s   ( 1 2 )   t e r m i n a -  

t i n g   a t   t h e   t o p   i n   u p w a r d l y   e x p o s e d   f a s t e n i n g   m e a n s   ( 2 0 )  

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

( 2 4 )   h a v i n g   a  b a s e   p o r t i o n   ( 2 8 ) ,   s e c u r i n g   m e a n s   ( 4 2 )  

on  s a i d   b a s e   p o r t i o n   ( 2 8 )   b e i n g   a r r a n g e d   to   r e m o v a b l y  

s e c u r e   s a i d   b a s e   p o r t i o n   ( 2 8 )   to   t h e   f a s t e n i n g   m e a n s  

( 2 0 )   a t   t h e   t o p   of  an  u p r i g h t   w h e e l   s u p p o r t i n g   s t r u t  

( 1 2 ) ,   and   c o n n e c t i n g   m e a n s   ( 3 4 ,   52)   on  an  a n g u l a r  

e x t e n s i o n   ( 3 0 )   of  s a i d   b a s e   p o r t i o n   and  on  an  e l o n g a t e d  

r i g i d   b a r   ( 5 0 ) ,   p r o v i d i n g   a x i a l   c o n n e c t e d   a d j u s t m e n t  

of  s a i d   b a r   ( 5 0 )   r e l a t i v e   to   s a i d   a n g u l a r   e x t e n s i o n   ( 3 0 )  

w h e r e b y   s a i d   b a r   ( 5 0 )   u p o n   b e i n g   a d j u s t e d   a x i a l l y  

r e l a t i v e   to   s a i d   a n g u l a r   e x t e n s i o n   ( 3 0 )   and   b e i n g  

a n c h o r e d   a t   one  of   i t s   e n d s   i s   a r r a n g e d   to   f o r c e   s a i d  

b r a c k e t   ( 2 4 )   and  a  c o n n e c t e d   b e n t   u p r i g h t   w h e e l  

s u p p o r t i n g   s t r u t   ( 1 2 )   i n t o   a  s t r a i g h t e n e d   c o n d i t i o n .  

2 .   A  s t r a i g h t e n i n g   t o o l   as  c l a i m e d   i n   c l a i m   1 ,  

i n   w h i c h   s a i d   c o n n e c t i n g   m e a n s   ( 3 4 ,   52)  c o m p r i s e s   a  

t h r e a d e d   a d j u s t m e n t   ( 5 2 )   b e t w e e n   s a i d   a n g u l a r   e x t e n s i o n  

( 3 0 )   and   s a i d   b a r   ( 5 0 ) .  

3.  A  s t r a i g h t e n i n g   t o o l   as  c l a i m e d   i n   c l a i m   1 ,  

i n   w h i c h   s a i d   c o n n e c t i n g   m e a n s   ( 3 4 ,   52)  c o m p r i s e s   t h r e a d s  

on  s a i d   b a r   ( 5 4 )   and   a  p a i r   of  n u t s   ( 5 2 )   d i s p o s e d   o n  

o p p o s i t e   s i d e s   of   s a i d   a n g u l a r   e x t e n s i o n   ( 3 0 )   a n d  

t h r e a d e d l y   e n g a g e d   w i t h   s a i d   b a r   ( 5 0 ) .  

4.  A  s t r a i g h t e n i n g   t o o l   as  c l a i m e d   i n   c l a i m   1 ,  

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

a p e r t u r e s   ( 4 2 )   i n   s a i d   b a s e   p o r t i o n   ( 2 8 )   a r r a n g e d   t o  

r e c e i v e   f a s t e n i n g   m e a n s   ( 2 0 )   on  t h e   u p r i g h t   w h e e l  

s u p p o r t i n g   s t r u t s   ( 1 2 )   f o r   s e c u r i n g   s a i d   b a s e   p o r t i o n  

( 2 8 )   to   t h e   v e h i c l e   ( 1 0 ) .  



5.  A  s t r a i g h t e n i n g   t o o l   as  c l a i m e d   i n   a n y  o n e  
of   t h e   p r e c e d i n g   c l a i m s ,   i n c l u d i n g   a  p a i r   of  s a i d  

b r a c k e t s   ( 2 4 )   f o r   s e c u r e m e n t   to   o p p o s i t e   w h e e l   s u p p o r t i n g  

s t r u t s   ( 1 2 )   w h e r e b y   s a i d   b r a c k e t s   ( 2 4 )   and  b a r   ( 5 6 )  

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

r e l a t i v e   m o v e m e n t   of   s a i d   b r a c k e t s   ( 2 4 )   a l o n g   s a i d  

b a r   ( 5 0 ) .  

6.   A  s t r a i g h t e n i n g   t o o l   as  c l a i m e d   i n   a n y  o n e  
of   c l a i m s   1  to   4,  i n c l u d i n g   c o n n e c t i n g  m e a n s   ( 5 6 ,   5 8 )  

on  a t . l e a s t   one  end  of   s a i d   b a r   ( 5 0 )   f o r   a n c h o r e d  

s e c u r e m e n t   of  s a i d   b a r   ( 5 0 )   to  an  o u t s i d e   f o r c e .  

7.   A  s t r a i g h t e n i n g   t o o l   as  c l a i m e d   i n   a n y  o n e  

of   t h e   p r e c e d i n g   c l a i m s ,  i n   w h i c h   s a i d   b a s e   p o r t i o n   ( 2 8 )  

i s   r e m o v a b l y   a t t a c h e d   to  s a i d  b r a c k e t   ( 2 4 )   f o r   s u b s t i t u -  

t i n g   b a s e   p o r t i o n s   ( 2 8 )   w i t h   d i f f e r e n t   s e c u r i n g   m e a n s  

( 4 2 ) .  

8 .   A  s t r a i g h t e n i n g   t o o l   as  c l a i m e d   i n   a n y  o n e  

of   c l a i m s   1  to   6,   i n   w h i c h   s a i d   b r a c k e t   ( 2 4 )   i n c l u d e s  

s i d e   w a l l s   ( 3 2 )   s e c u r e d   to   s a i d   b a s e   p o r t i o n   ( 2 8 ) ,   a n d  

a p e r t u r e s   ( 4 6 )   i n   s a i d   s i d e   w a l l s   ( 3 2 )   a r r a n g e d   t o  

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

( 2 4 ) .  

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

t h e ' p r e c e d i n g   c l a i m s ,   i n c l u d i n g   g a u g e   m e a n s   ( 6 4 ,   6 8 )  
b e t w e e n   s a i d   b r a c k e t   ( 2 4 )   and   s a i d   b a r   ( 5 0 )   a r r a n g e d   t o  

show  a d j u s t i n g   d i s t a n c e .  

1 0 .   A  s t r a i g h t e n i n g   t o o l   as  c l a i m e d   i n   c l a i m   1 ,  

i n c l u d i n g   a  p a i r   of   s a i d   b r a c k e t s   ( 2 4 )   f o r   s e c u r e m e n t   t o  

o p p o s i t e   w h e e l   s u p p o r t i n g   s t r u t s   ( 1 2 ) ,   and  h a n g e r   l i n k s  

( 7 6 )   o n  s a i d   b a r   ( 5 0 )   a r r a n g e d   to   r e c e i v e   a  s u p p o r t i n g  
l i n e   f o r   c o n n e c t i o n   t o   a  v e h i c l e  m o t o r .  
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