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i n  

(§5  A  clamping  device  (10),  comprises  a  clamping  means 
(16,  17)  disposed  towards  an  upper  end  of  the  device  for 
clamping  to  a  vehicle  body  and  a  securing  means  (11,  14, 
15,  20,  42,  44)  disposed  towards  a  lower  end  of  the  device 
for  releasably  securing  first  and  second  transverse  support 
members  (21,  23).  The  device  is  clamped  to  a  vehicle  body 
and  supports  the  vehicle  body  in  a  fixed  position  above  the 
transverse  support  members  (21,  23). 

Vehicle  clamping  and  support  apparatus  includes  four 
such  clamping  devices  (10).  One  pair  of  clamping  devices 
is  clamped  to  opposite  rear  undersides  of  the  vehicle  body. 
The  other  pair  of  clamping  devices  is  clamped  to  opposite, 
front  undersides  of  the  vehicle  body.  First  and  second  sup- 
port  members  (21)  are  then  slideably  positioned  along  the 
lateral  undersides  of  the  vehicle  by  slideably  engaging  the 
support  members  with  the  clamping  devices  clamped  along 
each  side  of  the  vehicle. 

Third  and  fourth  (23)  support  members  slideably 
engage  the  front  and  rear  clamping  device  pairs  respec- 
tively,  transversely  to  the  first  and  second  support  members 
(21). 

The  support  members  (21  ,  23)  are  secured  to  the  clamp- 
ing  devices  (10),  to  provide  a  rigid  framework  for  supporting 
the  vehicle  which  facilitates  collision  repair  work  on  the 
vehicle. 
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  A  clamping  device  (10),  comprises  a  clamping  means 
(16,  17)  disposed  towards  an  upper  end  of  the  device  for 
clamping  to  a  vehicle  body  and  a  securing  means  (11,  14, 
15,  20,  42,  44)  disposed  towards  a  lower  end  of  the  device 
for  releasably  securing  first  and  second  transverse  support 
members  (21,  23).  The  device  is  clamped  to  a  vehicle  body 
and  supports  the  vehicle  body  in  a  fixed  position  above  the 
transverse  support  members  (21,  23). 

Vehicle  clamping  and  support  apparatus  includes  four 
such  clamping  devices  (10).  One  pair  of  clamping  devices 
is  clamped  to  opposite  rear  undersides  of  the  vehicle  body. 
The  other  pair  of  clamping  devices  is  clamped  to  opposite, 
front  undersides  of  the  vehicle  body.  First  and  second  sup- 
port  members  (21)  are  then  slideably  positioned  along  the 
lateral  undersides  of  the  vehicle  by  slideably  engaging  the 
support  members  with  the  clamping  devices  clamped  along 
each  side  of  the  vehicle. 

Third  and  fourth  (23)  support  members  slideably 
engage  the  front  and  rear  clamping  device  pairs  respec- 
tively,  transversely  to  the  first  and  second  support  members 
(21). 

The  support  members  (21,23)  are  secured  to  the  clamp- 
ing  devices  (10),  to  provide  a  rigid  framework  for  supporting 
the  vehicle  which  facilitates  collision  repair  work  on  the 
vehicle. 



F i e l d   of   t h e   I n v e n t i o n  

T h i s   a p p l i c a t i o n   p e r t a i n s   to  a p p a r a t u s   f o r  

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

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

ed  f o r   use   in  v e h i c l e   c o l l i s i o n   r e p a i r   s h o p s   w h e r e   i t   i s  

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

in  a  f i x e d   p o s i t i o n   to  f a c i l i t a t e   r e p a i r   work  on  t h e  

v e h i c l e .  

B a c k g r o u n d   of   t h e   I n v e n t i o n  

V e h i c l e   c o l l i s i o n   r e p a i r   s h o p s   t y p i c a l l y   u t i -  

l i z e   some  fo rm  of  a p p a r a t u s   f o r   c l a m p i n g   and  s u p p o r t i n g  

d a m a g e d   v e h i c l e s   in  a  f i x e d   p o s i t i o n   to  f a c i l i t a t e   c o l -  

l i s i o n   r e p a i r   w o r k .   Such  known  a p p a r a t u s   i s   c l a m p e d   t o  

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

l o c a t i o n s   to   s u p p o r t   t h e   v e h i c l e   body   w h i l e   known  p u l -  

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

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

Many  of  t h e   known  t y p e s   of  v e h i c l e   c l a m p i n g  

and  s u p p o r t   a p p a r a t u s   a r e   l a r g e   and  c u m b e r s o m e   - -   t y p i -  

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

s h o p .   A l t h o u g h   some  " p o r t a b l e "   v e h i c l e   c l a m p i n g   a n d  

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

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

s e l e c t i o n   of  t h e   p o i n t s   a t   w h i c h   t h e   v e h i c l e   body   i s  

c l a m p e d .   T h i s   o f t e n   makes   i t   a w k w a r d   to   use   s u c h   d e -  

v i c e s   w i t h   many  t y p e s   of   d a m a g e d   v e h i c l e s .   F u r t h e r ,  

s u c h   known  d e v i c e s   f r e q u e n t l y   p r o v i d e   o n l y   v e r y   l i m i t e d  

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

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

d e v i c e s   to  many  t y p e s   of   d a m a g e d   v e h i c l e s .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  s i m p l i f i e d  

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

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



p e n d e n t l y   c l a m p e d   to   t h e   v e h i c l e   body   a t   p r e - s e l e c t e d  

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

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

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

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

p o s i t i o n .   A c c o r d i n g l y ,   t h e   i n v e n t i o n   f a c i l i t a t e s   r a p i d  

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

Summary   o f   t h e   I n v e n t i o n  

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

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

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

t i o n   o f   t h e   v e h i c l e   b o d y   in  a  f i x e d   p o s i t i o n ;   and ,   s e -  

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

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

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

f i r s t   and  s e c o n d   t r a n s v e r s e   s u p p o r t   m e m b e r s   a t   an  a d -  

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

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

f i r s t   and  s e c o n d   t r a n s v e r s e   s u p p o r t   m e m b e r s .  

The  c l a m p i n g   d e v i c e   s e c u r i n g   means   p r e f e r a b l y  
i n c l u d e s   a  f i r s t   wedge   f o r   w e d g i n g   t h e   f i r s t   s u p p o r t  
member   a g a i n s t   t h e   d e v i c e ,   and  a  s e c o n d   wedge   f o r   w e d g -  

i n g   t h e  s e c o n d   s u p p o r t   member  a g a i n s t   t he   d e v i c e .   A d -  

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

i t   i s   w e d g i n g   t h e   f i r s t   s u p p o r t   member  a g a i n s t   t h e   d e -  

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

a g a i n s t   t h e   d e v i c e .  

The  c l a m p i n g   d e v i c e   c l a m p i n g   means   may  c o m -  

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

v e h i c l e   b o d y .   A  c o n n e c t i n g   means   f o r   c o n n e c t i n g   t h e  

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

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

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



n o t c h   i s   l o c a t e d   on  a  v e r t i c a l   a x i s   of   t h e   d e v i c e ,   m i d -  

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

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

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

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

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

t h i r d   and  f o u r t h   s u p p o r t   members   f o r   p o s i t i o n i n g ,   r e s -  

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

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

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

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

s e c u r i n g   t h e   f i r s t   and  t h i r d ,   s e c o n d   and  t h i r d ,   s e c o n d  

and  f o u r t h ,   and  f i r s t   and  f o u r t h   s u p p o r t   m e m b e r s   and  f o r  

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

p o s i t i o n   of   t h e   v e h i c l e   body   in  a  f i x e d   p o s i t i o n   a b o v e  

t h e   s u p p o r t   m e m b e r s .  

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  

F i g u r e   1  i s   a  p i c t o r i a l   i l l u s t r a t i o n   of  a  

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

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

c l a m p i n g   d e v i c e   of   F i g u r e   1 .  

F i g u r e   3  i s   a  r e a r   e l e v a t i o n   v i e w   of   a  p o r t i o n  

of  t h e   c l a m p i n g   d e v i c e   of   F i g u r e s   1  and  2 .  

F i g u r e   4  i s   a  r e a r   e l e v a t i o n   v i e w   of   one  o f  

t h e   c l a m p   j aws   of   t h e   c l a m p i n g   d e v i c e   of  F i g u r e s   1  a n d  

2 .  

F i g u r e   5  i s   a  t o p   v i e w   of  t h e   c l a m p i n g   d e v i c e  

p o r t i o n   of  F i g u r e   3 .  

F i g u r e   6  i s   a  p i c t o r i a l   i l l u s t r a t i o n   of   a  

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

f o u r   c l a m p i n g   d e v i c e s   of   t h e   t y p e   shown  in  F i g u r e   1  a n d  

f o u r   s u p p o r t   m e m b e r s .  

F i g u r e   7  i s   a  p i c t o r i a l   i l l u s t r a t i o n   of   a  

c l a m p i n g   d e v i c e   l i k e   t h a t   of  F i g u r e   1  w h i c h   h a s   b e e n  



m o d i f i e d   f o r   use   w i t h   s u p p o r t   members   of  c i r c u l a r   c r o s s  

s e c t i o n .  

D e t a i l e d   D e s c r i p t i o n   of   a  P r e f e r r e d   E m b o d i m e n t  

of   t h e   I n v e n t i o n  

F i g u r e   1  i l l u s t r a t e s   a  c l a m p i n g   d e v i c e   10  o f  

h e a v y  s t e e l   p l a t e   or   o t h e r   h i g h   s t r e n g t h   m a t e r i a l   c o n -  

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

w a r d s   t h e   u p p e r   end  of   d e v i c e   10  f o r   c l a m p i n g   to  a  v e h i -  

c l e   b o d y .   C l a m p i n g   d e v i c e   10  a l s o   i n c l u d e s   a  " s e c u r i n g  

m e a n s "   d i s p o s e d   t o w a r d   t h e   l o w e r   end  of  d e v i c e   10  f o r  

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

m e m b e r s   21,   23  ( p h a n t o m   l i n e s   a r e   u s e d   in  F i g u r e   1  t o  

i l l u s t r a t e   s u p p o r t   m e m b e r s   21,  23  t o   a v o i d   o b s c u r i n g   d e -  

t a i l s   of   t h e   c l a m p i n g   d e v i c e   1 0 ) .  

In  t h e   p r e f e r r e d   e m o d i m e n t ,   t h e   " c l a m p i n g  

means*   o f   c l a m p i n g   d e v i c e   10  c o m p r i s e s   f i r s t   and  s e c o n d  

c l a m p s   16,  17  w h i c h   a r e   s p a c e d   a p a r t   f rom  one  a n o t h e r .  

E a c h   o f   c l a m p s   16,  17  i n c l u d e s   a  p a i r   of  j aws   32,  3 4  

h a v i n g   s e r r a t e d   t e e t h .   C o m p r e s s i o n   s p r i n g s   43  u r g e   j a w  

p a i r s   3 2 ,  3 4   a p a r t .   B o l t s   36  p a s s   t h r o u g h   j aws   3 2 ,  

s p r i n g s   43  and  jaws  34  and   t h r e a d a b l y   engage  n u t s   37  

( h e l d   b e t w e e n   f l a n g e s   39  as   shown  in  F i g u r e   4)  t h e r e b y  

l i m i t i n g   t h e   o p e n i n g   o f   jaw  p a i r s   32,  34.  T h r e a d e d  

s t u d s   38  a r e   a f f i x e d ,   r e s p e c t i v e l y ,   a t   one  end ,   to  t h e  

l o w e r   e n d s   o f   jaws  34.  The  o p p o s i t e   ends   of  s t u d s   3 8  

p r o t r u d e   t h r o u g h   a p e r t u r e s   27  in  body   p l a t e   11.  S t u d s  

3 8  a r e   n o t   t h r e a d e d   i n t o   a p e r t u r e s   27  b u t   s i m p l y   s l i d e  

w i t h   r e s p e c t   t h e r e t o .   N u t s   29  a r e   t h r e a d e d   o n t o   s t u d s  

38  and  p o s i t i o n e d   b e t w e e n   jaws  32,  34.  R o t a t i o n   of   n u t s  

29  on  s t u d s   38  to   a d v a n c e   n u t s   29  t o w a r d   body   p l a t e   11 

c a u s e s   j aws   34  t o   p i v o t   a b o u t   n u t s   37  and  t o w a r d   j a w s  

3 2 .  

C l a m p i n g   d e v i c e   10  i s   e a s i l y   c l a m p e d   to  a  v e -  

h i c l e   b o d y   by  p o s i t i o n i n g   c l a m p s   16,  17  o v e r   t h e   v e h i c l e  

u n d e r b o d y   p i n c h   w e l d s ,   w i t h   jaws  32  t o w a r d   t he   o u t s i d e  



of  t h e   v e h i c l e   and  j aws   34  t o w a r d   t h e   i n s i d e   of  t h e   v e -  

h i c l e .   A  w r e n c h   is  t h e n   u sed   to  t i g h t e n   n u t s   29  a g a i n s t  

body   p l a t e   11,  t h e r e b y   s e c u r e l y   c l a m p i n g   t h e   v e h i c l e  

u n d e r b o d y   p i n c h   w e l d s   in  c l a m p s   16,  1 7 .  

The  " s e c u r i n g   means"   of  c l a m p i n g   d e v i c e   10  

p r e f e r a b l y   c o m p r i s e s   body   p l a t e   11,  s u p p o r t   p l a t e   15 

w h i c h   i s   r i g i d l y   a f f i x e d   to   body   p l a t e   11  a t   r i g h t   a n -  

g l e s   t h e r e t o ,   and  f l a n g e   14  w h i c h   is   r i g i d l y   a f f i x e d   t o  

s u p p o r t   p l a t e   15  a t   r i g h t   a n g l e s   t h e r e t o .   Body  p l a t e  

11,  f l a n g e   14  and  s u p p o r t   p l a t e   15  d e f i n e   a  g e n e r a l l y  

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

f i r s t   s u p p o r t   member  21  as  shown  in  F i g u r e   1.  The  " s e c -  

u r i n g   m e a n s "   a l s o   c o m p r i s e s   an  a p e r t u r e   20  f o r m e d   i n  

b o d y   p l a t e   11  b e n e a t h   s u p p o r t   p l a t e   15.  The  c r o s s   s e c -  

t i o n a l   a r e a   of   a p e r t u r e   20  i s   made  s l i g h t l y   l a r g e r   t h a n  

t h e   c r o s s   s e c t i o n a l   a r e a   of  s e c o n d   s u p p o r t   member  23  s o  

t h a t   s u p p o r t   member   23  w i l l   e a s i l y   s l i d e   t h r o u g h   a p e r -  
t u r e   2 0 .  

The  " s e c u r i n g   m e a n s "   of  c l a m p i n g   d e v i c e   10 

a l s o   p r e f e r a b l y   i n c l u d e s   f i r s t   and  s e c o n d   w e d g e s   42,  4 4 .  

Once  f i r s t   s u p p o r t   member  21  has   b e e n   s l i d e a b l y   p o s i -  

t i o n e d   on  c l a m p i n g   d e v i c e   10,  f i r s t   wedge   42  i s   d r i v e n  

i n t o   f i r s t   wedge   a p e r t u r e   18,  t h e r e b y   f i r m l y   w e d g i n g  

s u p p o r t   member   21  a g a i n s t   s u p p o r t   p l a t e   15.  P l a t e   2 4 ,  

w h i c h   is   r e i n f o r c e d   by  f l a n g e s   25,  p r o v i d e s   a  b r a c i n g  

s u r f a c e   a g a i n s t   w h i c h   wedge   42  a c t s   to  wedge   f i r s t   s u p -  

p o r t   member  21  a g a i n s t   s u p p o r t   p l a t e   15.  As  shown  i n  

F i g u r e   1,  t h e   u p p e r   s u r f a c e   of   f i r s t   wedge   42  is   r o u n d -  

ed .   T h i s   is   b e c a u s e   s u p p o r t   member   21  may  t e n d   to  s l i p  

a l o n g   i t s   l o n g i t u d i n a l   a x i s   when  f o r c e s   t y p i c a l l y   e n -  
c o u n t e r e d   in  c o l l i s i o n   r e p a i r   work  a r e   a p p l i e d   to   t h e  

c l a m p e d   v e h i c l e .   When  such   s l i p p a g e   o c c u r s ,   t h e   r o u n d e d  

e d g e   of  f i r s t   wedge  42  p e r m i t s   l i m i t e d   r o t a t i o n   of  w e d g e  

42,  s u c h   t h a t   t h e   s q u a r e d   c o r n e r s   of   t h e   l o w e r ,   n o n -  

r o u n d e d   s u r f a c e   of  wedge   42  t e n d   to  " b i t e "   i n t o   t he   t o p  



s u r f a c e   o f   s u p p o r t   member   21,  t h e r e b y   f u r t h e r   w e d g i n g  

s u p p o r t   member   21  a g a i n s t   s u p p o r t   p l a t e   15  and  r e s i s t i n g  

s l i p p a g e   o f   s u p p o r t   member   2 1 .  

S e c o n d   wedge   44  i s   d r i v e n   i n t o   s e c o n d   w e d g e  

a p e r t u r e   22  a f t e r   s e c o n d   s u p p o r t   member   23  has   b e e n  

s l i d e a b l y   p o s i t i o n e d   in  a p e r t u r e   20.  S e c o n d   wedge  4 4  

w e d g e s   s e c o n d   s u p p o r t   member   23  a g a i n s t   t h e   b o t t o m   o f  

s u p p o r t   p l a t e s   12  and  15.  A l t h o u g h   t h e   d r a w i n g s   s h o w  

s e c o n d   w e d g e   44  as  h a v i n g   a  r o u n d e d   s u r f a c e   s i m i l a r   t o  

t h a t   o f   f i r s t   wedge   42,  i t   h a s   b e e n   f o u n d   t h a t   s e c o n d  

s u p p o r t   member   23  i s   n o t   as  l i k e l y   to  s l i p   d u r i n g   c o l l i -  

s i o n   r e p a i r   work   as  i s   f i r s t   s u p p o r t   member  21,  and  s o  

i n c l u s i o n   o f   t h e   r o u n d e d   s u r f a c e   on  s e c o n d   wedge   44  i s  

o p t i o n a l .  

As  F i g u r e   1  s h o w s ,   c l a m p i n g   d e v i c e   10  r e l e a s -  

a b l y   s e c u r e s   f i r s t   and  s e c o n d   s u p p o r t   m e m b e r s   21,  23  i n  

t r a n s v e r s e   r e l a t i o n s h i p .   C l a m p i n g   d e v i c e   10  d e f i n e s   t h e  

p o i n t   o f   c r o s s   o v e r   of   m e m b e r s   21,  23  and  r e a d i l y   f a c i -  

l i t a t e s   a d j u s t m e n t   of   t h a t   p o i n t   of   c r o s s   o v e r   by  s l i d -  

i n g   e i t h e r   o f   m e m b e r s   21  or   23  w i t h   r e s p e c t   to   c l a m p i n g  

d e v i c e   10.  P r e f e r a b l y ,   c l a m p i n g   d e v i c e   10  i s   c o n s t r u c t -  

ed  s u c h   t h a t   t h e   p o i n t   o f   c r o s s - o v e r   of   m e m b e r s   21,  23 

i s   m a i n t a i n e d   a t   l e a s t   s i x   i n c h e s   b e l o w   t h e   p o i n t   a t  

w h i c h  j a w   p a i r s   32,  34  c l a m p i n g l y   e n g a g e   t h e   v e h i c l e  

b o d y .   T h i s   i s   to   e n s u r e   a d e q u a t e   c l e a r a n c e   b e t w e e n   s u p -  

p o r t   m e m b e r s   21,   23  and  o b s t r u c t i o n s   s u c h   as  t h e   v e h i c l e  

u n d e r b o d y ,   e x h a u s t   s y s t e m   e t c .   and  a l s o   to   p r o v i d e  

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

may  be  i n s e r t e d   b e t w e e n   s u p p o r t   m e m b e r s   21,  23  and  t h e  

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

C l a m p i n g   d e v i c e   10  a l s o   p r e f e r a b l y   i n c l u d e s   a  

" c o n n e c t i n g   m e a n s "   s u c h   as  n o t c h   26  w h i c h   is   s i z e d   t o  

r e l e a s a b l y ,   s l i d e a b l y   s e c u r e   one  l i n k   of   a  c h a i n ,   t h u s  

f a c i l i t a t i n g   a t t a c h m e n t   of   an  end  of   t h e   c h a i n   to  c l a m p -  



ing   d e v i c e   10.  The  o p p o s i t e   end  of  t h e   c h a i n   may  b e  

a f f i x e d ,   in  known  f a s h i o n ,   to  a  p u l l i n g   d e v i c e   or  to  a  

f i x e d   s u p p o r t .   As  may  be  s e e n   in  F i g u r e   3,  n o t c h   26  i s  

l o c a t e d   on  a  c e n t r a l   v e r t i c a l   a x i s   of  c l a m p i n g   d e v i c e  

10,  m idway   b e t w e e n   c l a m p s   16  and  1 7 .  

In  o p e r a t i o n ,   a  c o l l i s i o n   r e p a i r m a n   s e l e c t s  

f o u r   s e p a r a t e   c l a m p i n g   d e v i c e s   l i k e   t h a t   shown  a t   10  i n  

F i g u r e   1,  and  r o u g h l y   a d j u s t s   t h e   s p a c i n g   b e t w e e n   j a w  

p a i r s   32,  34  of   e a c h   c l a m p i n g   d e v i c e   w i t h   t h e   a i d   o f  

n u t s   29,  b o l t s   36  and  n u t s   37.  The  f o u r   c l a m p i n g   d e v i c -  

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

p i n c h   w e l d s   as  d e s c r i b e d   a b o v e .   One  p a i r   of  c l a m p i n g  

d e v i c e s   i s   c l a m p e d   on  o p p o s i t e   s i d e s   of   t h e   v e h i c l e  

u n d e r b o d y ,   t o w a r d s   t h e   r e a r   of  t h e   v e h i c l e .   The  s e c o n d  

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

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

The  r e a r   p a i r   of   c l a m p i n g   d e v i c e s   mus t   be  p o s i t i o n e d   a t  

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

a p e r t u r e s   20  of   t h e   r e a r   p a i r   of  c l a m p i n g   d e v i c e s   s o  

t h a t   a  s u p p o r t   member  l i k e   t h a t   shown  a t   23  in   F i g u r e   1 

may  e a s i l y   s l i d e   t h r o u g h   a p e r t u r e s   20  of   t h e   r e a r   p a i r  

of   c l a m p i n g   d e v i c e s .   S i m i l a r l y ,   t h e   f r o n t ,   or  s e c o n d  

p a i r   of   c l a m p i n g   d e v i c e s   mus t   be  p o s i t i o n e d   a t   e q u a l  
d i s t a n c e s   f rom  t h e   f r o n t   of   t h e   v e h i c l e   to  a l i g n   a p e r -  

t u r e s   20  of   t h e   f r o n t   p a i r   of   c l a m p i n g   d e v i c e s   so  t h a t  

a n o t h e r   s u p p o r t   member ,   a l s o   l i k e   t h a t   shown  a t   23  i n  

F i g u r e   1,  may  e a s i l y   s l i d e   t h r o u g h   a p e r t u r e s   20  of  t h e  

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

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

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

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

mus t   be  a l i g n e d   as  j u s t   d e s c r i b e d ) .   T h u s ,   maximum  f l e x -  

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

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

b o d y .  



F i g u r e   6  i s   a  p i c t o r i a l   i l l u s t r a t i o n   of  a  v e -  

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

c l a m p i n g   d e v i c e s   of   t h e   t y p e   shown  in  F i g u r e   1  and  f o u r  

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

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

and  s u p p o r t   a p p a r a t u s .   In  F i g u r e   6  t h e   r e f e r e n c e   n u m -  

e r a l s   10a ,   10b ,   10c  and  lOd  d e s i g n a t e ,   r e s p e c t i v e l y ,  

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

t y p e   shown  and  d e s c r i b e d   a b o v e   w i t h   r e f e r e n c e   to  F i g u r e  

1.  F i r s t   and  s e c o n d   c l a m p i n g   d e v i c e s   10a ,   lOb  a r e  

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

w a r d s   t h e   r e a r   of   t h e   v e h i c l e   as  d e s c r i b e d   a b o v e .   T h i r d  

and   f o u r t h   c l a m p i n g   d e v i c e s   10c ,   10d  a r e   c l a m p e d   on  o p -  

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

o f   t h e   v e h i c l e ,   as  d e s c r i b e d   a b o v e .   F i r s t   s u p p o r t   mem- 

b e r   21a  i s   t h e n   p o s i t i o n e d   a l o n g   one  l a t e r a l   u n d e r s i d e  

of   t h e   v e h i c l e   by  s l i d i n g   f i r s t   s u p p o r t   member  21a  a l o n g  

t h e   "U"  s h a p e d   t r o u g h s   f o r m e d   by  body   p l a t e   11,  f l a n g e  

14  and   s u p p o r t   p l a t e   15  in  e a c h   of   f i r s t   and  f o u r t h  

c l a m p i n g   d e v i c e s   10a ,   10d.   S e c o n d   s u p p o r t   member   21b  i s  

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

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

s u p p o r t   member   21b  on  s e c o n d   and  t h i r d   c l a m p i n g   d e v i c e s  

10b ,   1 0 c .   F o u r   s e p a r a t e   w e d g e s   42  a r e   t h e n   d r i v e n   i n t o  

w e d g i n g   a p e r t u r e s   18  o f   e a c h   of   c l a m p i n g   d e v i c e s   l O a ,  

10b ,   10c  and  lOd  to   s e c u r e   f i r s t   and  s e c o n d   s u p p o r t  

m e m b e r s   21a ,   21b .   T h i r d   s u p p o r t   member  23a  is   t h e n  

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

t r a n s v e r s e l y   to   s u p p o r t   member s   21a ,   21b,   by  s l i d i n g  
t h i r d   s u p p o r t   member   23a  t h r o u g h   a p e r t u r e s   20  in  e a c h   o f  

c l a m p i n g   d e v i c e s   10a ,   lOb.  F o u r t h   s u p p o r t   member  23b  i s  

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

o f   t h e   v e h i c l e ,   by  s l i d i n g   f o u r t h   s u p p o r t   member  2 3 b  

t h r o u g h   a p e r t u r e s   20  in  c l a m p i n g   d e v i c e s   10c,   10d.  F o u r  

s e p a r a t e   w e d g e s   44  a r e   t h e n   d r i v e n   i n t o   w e d g i n g   a p e r -  



t u r e s   22  in  e a c h   of   c l a m p i n g   d e v i c e s   10a ,   lOb,   10c  a n d  

10d  to  s e c u r e   t h i r d   and  f o u r t h   s u p p o r t   m e m b e r s   23a ,   2 3 b .  

The  v e h i c l e   i s   t h u s   c l a m p e d   and  s e c u r e d   to  a  r i g i d   s u p -  

p o r t   f r a m e w o r k   c o m p r i s i n g   f i r s t   and  s e c o n d   s u p p o r t   mem- 

b e r s   21a ,   21b  and  t h i r d   and  f o u r t h   s u p p o r t   m e m b e r s   2 3 a ,  

2 3 b .  

J a c k s   58  or   o t h e r   c o n v e n i e n t   means   may  be  u s e d  

to  r a i s e   or  l o w e r   t h e   v e h i c l e   on  t h e   s u p p o r t   f r a m e w o r k .  

Ends  of   c h a i n s   54  may  be  r e l e a s a b l y   s e c u r e d   to  n o t c h e s  

26  in  e a c h   o f   c l a m p i n g   d e v i c e s   10a ,   lOb,   10c  and  l O d .  

The  o p p o s i t e   ends   of  c h a i n s   54  may  be  s e c u r e d   to  c o n v e n -  

i e n t   s u p p o r t s   s u c h   as  shop   f l o o r   p o t s   or  a  f r a m e   r a c k .  

T u r n b u c k l e s   56  may  be  p r o v i d e d   to   a d j u s t   t h e   t e n s i o n   i n  

e a c h   of   c h a i n s   5 4 .  

Once  t h e   v e h i c l e   is   c l a m p e d   and  s u p p o r t e d   a s  

d e s c r i b e d   a b o v e ,   c o l l i s i o n   damage   to  t h e   v e h i c l e   may  b e  

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

v e h i c l e   body   b a c k   i n t o   i t s   o r i g i n a l   s h a p e .   When  t h e  

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

is   e a s i l y   d i s a s s e m b l e d   by  r e l e a s i n g   c h a i n s   54  f rom  n o t -  

c h e s   26,  k n o c k i n g   o u t   w e d g e s   42,  44  a t   e a c h   c l a m p i n g   d e -  

v i c e ,   s l i d e a b l y   r e m o v i n g   s u p p o r t   m e m b e r s   21a ,   21b ,   2 3 a  

and  23b  and  r e l e a s i n g   c l a m p s   16,  17  a t   e a c h   c l a m p i n g  

d e v i c e .  

C l a m p i n g   d e v i c e   10  n e e d   o n l y   be  m o d i f i e d   i n  

m i n o r   r e s p e c t s   to  f a c i l i t a t e   i t s   use   w i t h   s u p p o r t   mem-  

b e r s   of   any  d e s i r e d   c r o s s   s e c t i o n .   F i g u r e   7  s h o w s ,   f o r  

e x a m p l e ,   how  c l a m p i n g   d e v i c e   10  may  be  m o d i f i e d   f o r   u s e  

w i t h   s u p p o r t   m e m b e r s   21x,   23x  of  c i r c u l a r   c r o s s   s e c t i o n .  

ro  f a c i l i t a t e   s u c h   u s e ,   f l a n g e   14x  s h o u l d   p r o t r u d e   u p -  
ward  f rom  s u p p o r t   p l a t e   15  a  d i s t a n c e   e q u a l   to  a t   l e a s t  

t he   r a d i u s   of   s u p p o r t   member   21x.   A l s o ,   t h e   c r o s s   s e c -  

t i o n a l   s h a p e   and  s i z e   of   a p e r t u r e   20x  s h o u l d   be  v a r i e d  

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

s u p p o r t   member   2 3 x .  



Some  v e h i c l e s   h a v e   s p e c i a l   a d a p t o r s   fo r   e n g a g -  

i n g   j a c k s   or  s u p p o r t   a p p a r a t u s   u s e d   in  c o l l i s i o n   r e p a i r  

w o r k .   For   e x a m p l e ,   M e r c e d e s   Benz  a u t o m o b i l e s   h a v e   f o u r  

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

u n d e r s i d e s   of   t h e   v e h i c l e ,   one  p a i r   of  s u c h   s o c k e t s   o n  

e a c h   s i d e   of   t h e   v e h i c l e .   T h e s e   s o c k e t s   a r e   s i z e d   t o  

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

M e r c e d e s   Benz  a u t o m o b i l e s   has   a  p i n   w h i c h   mus t   be  s l i d  

i n t o   one  o f   t h e   f o u r   s o c k e t s   to   p r o v i d e   a  p o i n t   of   l e v -  

e r a g e   a g a i n s t   w h i c h   t h e   v e h i c l e   may  be  r a i s e d   w i t h   t h e  

a i d   of   t h e   j a c k .   C l a m p i n g   d e v i c e   10  can  be  u s e d   w i t h  

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

s i z e d   f o r   s l i d e a b l e   i n s e r t i o n   w i t h i n   t he   s o c k e t s   of   t h e  

p a r t i c u l a r   v e h i c l e   u n d e r   r e p a i r   can  be  w e l d e d   to  a  s h o r t  

p i e c e   of   a n g l e   i r o n .   The  a n g l e   i r o n   is  t h e n   c l a m p e d  

s e c u r e l y   t o   c l a m p s   16,  17  and  t h e   p i n   i n s e r t e d   i n t o   t h e  

s o c k e t   on  t h e   v e h i c l e .   R e p a i r   work  t h e n   p r o c e e d s   a s  

p r e v i o u s l y   d e s c r i b e d   in  r e s p e c t   of   v e h i c l e s   to  w h i c h  

c l a m p i n g   d e v i c e   10  i s   d i r e c t l y   c l a m p e d .  

As  w i l l   be  a p p a r e n t   to   t h o s e   s k i l l e d   in  t h e  

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

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

s p i r i t   or   s c o p e   t h e r e o f .   A c c o r d i n g l y ,   t h e . s c o p e   of  t h e  

i n v e n t i o n   i s   to   be  c o n s t r u e d   in  a c c o r d a n c e   w i t h   t h e  

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



1.  A  c l a m p i n g   d e v i c e ,   c o m p r i s i n g :  

(a)  c l a m p i n g   means   d i s p o s e d   t o w a r d s   an  u p p e r   e n d  

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

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

v e h i c l e   body   in  a  f i x e d   p o s i t i o n ;   a n d ,  

(b)  s e c u r i n g   means   d i s p o s e d   t o w a r d s   a  l o w e r   end  o f  

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

s e c o n d   t r a n s v e r s e   s u p p o r t   m e m b e r s .  

2.  A  c l a m p i n g   d e v i c e   as  d e f i n e d   in  c l a i m   1 ,  

w h e r e i n   s a i d   s e c u r i n g   means   r e l e a s a b l y   s e c u r e s   s a i d  

f i r s t   and  s e c o n d   t r a n s v e r s e   s u p p o r t   m e m b e r s   a t   a n  

a d j u s t a b l e   p o i n t   of  c r o s s - o v e r   of  s a i d   m e m b e r s .  

3.  A  c l a m p i n g   d e v i c e   as  d e f i n e d   in  c l a i m   2 ,  

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

and  s e c o n d   t r a n s v e r s e   s u p p o r t   m e m b e r s .  

4.  A  c l a m p i n g   d e v i c e   as  d e f i n e d   in  c l a i m   3 :  

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

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

and  a  s e c o n d   wedge   f o r   w e d g i n g   s a i d   s e c o n d   s u p p o r t  

member   a g a i n s t   t h e   d e v i c e .  

5.  A  c l a m p i n g   d e v i c e   as  d e f i n e d   in  c l a i m   4 ,  

w h e r e i n   s a i d   f i r s t   wedge   i n c l u d e s   a  r o u n d e d   edge   f o r  

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

s a i d   f i r s t   wedge   is   w e d g i n g   s a i d   f i r s t   s u p p o r t   m e m b e r  

a g a i n s t   t he   d e v i c e ,   t h e r e b y   f u r t h e r   w e d g i n g   s a i d   f i r s t  

s u p p o r t   member  a g a i n s t   t h e   d e v i c e .  



6 .   A  c l a m p i n g   d e v i c e   as  d e f i n e d   in  c l a i m   1 ,  

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

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

7.  A  c l a m p i n g   d e v i c e   as  d e f i n e d   in  c l a i m   6 ,  

f u r t h e r   c o m p r i s i n g   c o n n e c t i n g   means   f o r   c o n n e c t i n g   t h e  

d e v i c e   to   a  f i x e d   s u p p o r t .  

8.  A  c l a m p i n g   d e v i c e   as  d e f i n e d   in  c l a i m   7 ,  

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

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

9.  A  c l a m p i n g   d e v i c e   as  d e f i n e d   in  c l a i m   8 ,  

w h e r e i n   s a i d   n o t c h   i s   l o c a t e d   on  a  v e r t i c a l   a x i s   of   t h e  

d e v i c e ,   m i d w a y   b e t w e e n   s a i d   f i r s t   and  s e c o n d   c l a m p s .  

10.   V e h i c l e   c l a m p i n g   and  s u p p o r t   a p p a r a t u s ,  

c o m p r i s i n g :  

(a )   f i r s t   and  s e c o n d   s u p p o r t   m e m b e r s   f o r   p o s i t i o n -  

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

e r a l   u n d e r s i d e s   of   t h e   v e h i c l e ;  

(b)  t h i r d   and  f o u r t h   s u p p o r t   m e m b e r s   f o r   p o s i t i o n -  
i n g y  r e s p e c t i v e l y ,   a l o n g   f r o n t   and  r e a r   u n d e r -  

s i d e s   of   t h e   v e h i c l e ,   t r a n s v e r s e   to  s a i d   f i r s t  

and   s e c o n d   s u p p o r t   m e m b e r s ;  

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

( i )   s e c u r i n g   means   d i s p o s e d   t o w a r d s   a  l o w e r  

end  of   t h e ,  d e v i c e  f o r  r e l e a s a b l y   t r a n s -  

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

s u p p o r t   m e m b e r s ;  

( i i )   c l a m p i n g   means   d i s p o s e d   t o w a r d s   an  u p p e r  
end  of   t h e   d e v i c e   f o r   c l a m p i n g   to  t h e  

v e h i c l e   body   and  f o r   s u p p o r t i n g   t h e  

c l a m p e d   p o s i t i o n   of   t h e   v e h i c l e   body   i n  



a  f i x e d   p o s i t i o n   a b o v e   s a i d   f i r s t   a n d  

t h i r d   s u p p o r t   m e m b e r s ;  

(d)  a  s e c o n d   c l a m p i n g   d e v i c e ,   c o m p r i s i n g :  

( i )   s e c u r i n g   means   d i s p o s e d   t o w a r d s   a  l o w e r  

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

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

s u p p o r t   m e m b e r s ;  

( i i )   c l a m p i n g   means   d i s p o s e d   t o w a r d s   an  u p p e r  

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

v e h i c l e   body   and  f o r   s u p p o r t i n g   t h e  

c l a m p e d   p o s i t i o n   of   t h e   v e h i c l e   body   i n  

a  f i x e d   p o s i t i o n   a b o v e   s a i d   s e c o n d   a n d  

t h i r d   s u p p o r t   m e m b e r s ;  

(e)  a  t h i r d   c l a m p i n g   d e v i c e ,   c o m p r i s i n g :  

( i )   s e c u r i n g   means   d i s p o s e d   t o w a r d s   a  l o w e r  

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

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

s u p p o r t   m e m b e r s ;  

( i i )   c l a m p i n g   means   d i s p o s e d   t o w a r d s   an  u p p e r  
end  of  t h e   d e v i c e   f o r   c l a m p i n g   to  t h e  

v e h i c l e   body   and  f o r   s u p p o r t i n g   t h e  

c l a m p e d   p o s i t i o n   of   t h e   v e h i c l e   body   i n  

a  f i x e d   p o s i t i o n   a b o v e   s a i d   s e c o n d   a n d  

f o u r t h   s u p p o r t   m e m b e r s ;   a n d ,  

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

( i )   s e c u r i n g   means   d i s p o s e d   t o w a r d s   a  l o w e r  

end  of  t h e   d e v i c e   fo r   r e l e a s a b l y   t r a n s -  

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

s u p p o r t   m e m b e r s ;  

( i i )   c l a m p i n g   means   d i s p o s e d   t o w a r d s   an  u p p e r  
end  of  t h e   d e v i c e   f o r   c l a m p i n g   to  t h e  

v e h i c l e   body   and  f o r   s u p p o r t i n g   t h e  

c l a m p e d   p o s i t i o n   of  t h e   v e h i c l e   body   i n  

a  f i x e d   p o s i t i o n   a b o v e   s a i d   f i r s t   a n d  

f o u r t h   s u p p o r t   m e m b e r s .  



11.  V e h i c l e   c l a m p i n g   and  s u p p o r t   a p p a r a t u s   a s  
d e f i n e d   in  c l a i m   10,  w h e r e i n :  

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

a d j u s t a b l e   p o i n t   of   c r o s s - o v e r   of  s a i d   f i r s t  

and  t h i r d   m e m b e r s ;  

(b)  s a i d   s e c o n d   c l a m p i n g   d e v i c e   r e l e a s a b l y   s e c u r e s  
s a i d   s e c o n d   and  t h i r d   s u p p o r t   member s   a t   a n  

a d j u s t a b l e   p o i n t   of   c r o s s - o v e r   of  s a i d   s e c o n d  

and  t h i r d   m e m b e r s ;  

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

a d j u s t a b l e   p o i n t   of   c r o s s - o v e r   of  s a i d   s e c o n d  

and  f o u r t h   m e m b e r s ;   a n d ,  

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

a d j u s t a b l e   p o i n t   of   c r o s s - o v e r   of   s a i d   f i r s t  

and  f o u r t h   m e m b e r s .  

12 .   V e h i c l e   c l a m p i n g   and  s u p p o r t   a p p a r a t u s   a s  

d e f i n e d   in   c l a i m   11,  w h e r e i n :  

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

(b)   s a i d   s e c o n d   c l a m p i n g   d e v i c e   s l i d e a b l y   e n g a g e s  
s a i d   s e c o n d   and  t h i r d   s u p p o r t   m e m b e r s ;  

(c )   s a i d   t h i r d   c l a m p i n g   d e v i c e   s l i d e a b l y   e n g a g e s  
s a i d   s e c o n d   and  f o u r t h   s u p p o r t   m e m b e r s ;   a n d ,  

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

13.  V e h i c l e   c l a m p i n g   and  s u p p o r t   a p p a r a t u s   a s  
d e f i n e d   in  c l a i m   10,  w h e r e i n   s a i d   f i r s t ,   s e c o n d ,   t h i r d  

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



14.  V e h i c l e   c l a m p i n g   and  s u p p o r t   a p p a r a t u s   a s  

d e f i n e d   in  c l a i m   13,  w h e r e i n   s a i d   f i r s t ,   s e c o n d ,   t h i r d  

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

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

d e v i c e s   to  a  f i x e d   s u p p o r t .  

15.  V e h i c l e   c l a m p i n g   and  s u p p o r t   a p p a r a t u s   a s  

d e f i n e d   in  c l a i m   14,  w h e r e i n   e a c h   of  s a i d   c o n n e c t i n g  

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

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

16.  V e h i c l e   c l a m p i n g   and  s u p p o r t   a p p a r a t u s   a s  

d e f i n e d   in  c l a i m   15,  w h e r e i n   e a c h   of   s a i d   n o t c h e s   i s  

l o c a t e d   on  a  v e r t i c a l   a x i s   of  s a i d   r e s p e c t i v e   c l a m p i n g  

d e v i c e s ,   midway   b e t w e e n   s a i d   f i r s t   and  s e c o n d   c l a m p s .  

17.   A  c l a m p i n g   d e v i c e   as  d e f i n e d   in  c l a i m   3 ,  

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

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

ly  e n g a g e s   t h e   v e h i c l e   b o d y .  
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