
European  Patent  Office 

Office  europeen  des  brevets 
©  Publication  number: 0  0 6 2   9 9 6  

A 2  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  82301654.8  ©  Int.  CI.3:  B  23  K  9 /02  

©  Date  of  filing:  30.03.82 

©Priority:  30.03.81  US  249092  ©Applicant:  Rohrberg,  Roderick  G. 
3121  Fujita  Street 
Torrance  California  90505(US) 

©  Date  of  publication  of  application: 
20.10.82  Bulletin  82/42  ©  Inventor:  Rohrberg,  Roderick  G. 

3121  Fujita  Street 
©  Designated  Contracting  States:  Torrance  California  90505(US) 

DE  FR  GB 
©  Representative:  Potter,  Willoughby  Whatnall  et  al, 

ERIC  POTTER  &  CLARKSON  14  Oxford  Street 
Nottingham  NG1  5BP(GB) 

©  Orbital  cassette  welding  head. 

©  An  orbiting  welding  head  for  welding  tubing  and  the  like 
together.  A  U-shaped  tube  clamp  unit  has  a  pair  of  jaws  in 
which  two  tubing  sections  to  be  welded  together  are  held 
with  the  edges  of  such  tubing  sections  in  abutment  against 
each  other.  A  welder  unit  is  incorporated  in  a  cassette  having 
a  housing  with  an  electrically  non-conductive  outer  wall 
portion.  This  cassette  is  inserted  into  the  U-shaped  tube 
clamp  and  removably  joined  thereto  by  means  of  a  locking 
ring.  The  welder  unit  has  a  welding  electrode  which  prot- 
rudes  from  a  horseshoe  shaped  rotatable  electrode  drive 
member.  This  drive  member  has  a  ball  bearing  support 

£j  which  comprises  a  plurality  of  ball  members  which  protrude 
^   from  the  rotatable  drive  member  at  the  opposite  side  faces 

thereof  and  which  ride  in  respective  grooved  races  formed  in 
®  the  main  body  of  the  cassette.  The  drive  member  is  rotatably 
2   driven  by  means  of  a  motor  driven  gear  train.  The  welding 
*"  electrode  is  thus  rotatably  driven  around  the  interface 
l̂ i  between  the  tube  sections  to  be  joined  together  in  effecting 
q   the  welding  operation. 
o  

o  

0 .  
UJ 

FiG.4 

Croydon  Printing  Company  Ltd. 

A n   orbiting  welding  head  for  welding  tubing  and  the  like 
together.  A  U-shaped  tube  clamp  unit  has  a  pair  of  jaws  in 
which  two  tubing  sections  to  be  welded  together  are  held 
with  the  edges  of  such  tubing  sections  in  abutment  against 
each  other.  A  welder  unit  is  incorporated  in  a  cassette  having 
a  housing  with  an  electrically  non-conductive  outer  wall 
portion.  This  cassette  is  inserted  into  the  U-shaped  tube 
clamp  and  removably  joined  thereto  by  means  of  a  locking 
ring.  The  welder  unit  has  a  welding  electrode  which  prot- 
rudes  from  a  horseshoe  shaped  rotatable  electrode  drive 
member.  This  drive  member  has  a  ball  bearing  support 
which  comprises  a  plurality  of  ball  members  which  protrude 
from  the  rotatable  drive  member  at  the  opposite  side  faces 
thereof  and  which  ride  in  respective  grooved  races  formed  in 
the  main  body  of the  cassette.  The  drive  member  is  rotatably 
driven  by  means  of  a  motor  driven  gear  train.  The  welding 
electrode  is  thus  rotatably  driven  around  the  interface 
between  the  tube  sections  to  be  joined  together  in  effecting 
the  welding  operation. 



This   i n v e n t i o n   r e l a t e s   to  e l e c t r i c a l   w e l d e r s   for   w e l d i n g  

t o g e t h e r   tube  s e c t i o n s   and  the  l i k e ,   and  more  p a r t i c u l a r l y   t o  

such  a  w e l d e r   employ ing   a  c a s e t t e - t y p e   we ld ing   u n i t   hav ing   a n  

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

r o t a t a b l e   w e l d i n g   e l e c t r o d e   d r i v e   member  in  which  the  w e l d i n g  

e l e c t r o d e   is  c a r r i e d   and  d r i v e n   o r b i t a l l y   a round  the  t u b i n g  
i n t e r f a c e   to  be  w e l d e d .  

Compact  we ld ing   a p p a r a t u s   for   j o i n i n g   t o g e t h e r   s e c t i o n s   o f  

t u b i n g   or  the  l i k e   where  l i m i t e d   working  space   is  a v a i l a b l e ,  

as,   for   e x a m p l e ,   in  a i r c r a f t   a s s e m b l y   o p e r a t i o n s ,   a re   d e s c r i b e d  

in  m y . P a t e n t   No:  3 , 6 7 8 , 7 8 1   and  P a t e n t   Nos:  3 , 2 3 8 , 3 4 7   a n d  

3 , 8 2 3 , 2 9 8   of  which  I  am  a  c o - i n v e n t o r .   In  a l l   of  t h e s e  

d e v i c e s ,   means  are  p r o v i d e d   fo r   r o t a t a b l y   d r i v i n g   the  w e l d i n g  
e l e c t r o d e   a round   the  i n t e r f a c e   be tween   the  t u b i n g   s e c t i o n s  

which  are  to  be  j o i n e d   t o g e t h e r   in  an  o r b i t a l   f a s h i o n   i n  

a c c o m p l i s h i n g   the  we ld ing   o p e r a t i o n .   These  p r i o r   a r t   d e v i c e s  

g e n e r a l l y   employ  a  motor   d r i v e n   gear   t r a i n   in  d r i v i n g   t h e  

e l e c t r o d e ,   wi th   the  t u b i n g   s e c t i o n s   be ing   held  t o g e t h e r   i n  

abu tmen t   by  means  of  a  c l a m p i n g   u n i t .   In  P a t e n t   No.  3 , 8 2 3 , 2 9 8 ,  
the  w e l d i n g   u n i t   is  i n c o r p o r a t e d   i n t o   a  c a s s e t t e   which  i s  

c a p a b l e   of  be ing   r e a d i l y   i n s t a l l e d   in  and  removed  from  i t s  

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

C e r t a i n   d rawbacks   have  been  e n c o u n t e r e d   in  t h e s e   p r i o r   a r t  

d e v i c e s .   P a r t i c u l a r l y ,   in  such  d e v i c e s ,   the  w e l d i n g   u n i t   i s  

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

the  w e l d i n g   e l e c t r o d e   be ing   mounted  in  an  i n s u l a t i n g   h o l d e r   o r ,  
mount  of  some  t y p e .   The  w e l d i n g   i n i t i a t i n g   v o l t a g e   employed  i s  

g e n e r a l l y   at  a  high  f r e q u e n c y   and  of  a  very   h igh  v o l t a g e .   T h i s  

i t   has  been  found ,   o f t e n   r e s u l t s   in  v o l t a g e   b r e a k d o w n s   a c r o s s  

the  d i e l e c t r i c   i n s u l a t i n g   m a t e r i a l   in  which  the  e l e c t r o d e   i s  

moun ted ,   e i t h e r   r e s u l t i n g   in  c o m p l e t e   breakdown  of  t h e  

e q u i p m e n t   or  a  l o w e r i n g   in  i t s   e f f i c i e n c y   of  o p e r a t i o n .  

F u r t h e r ,   the  e l e c t r o d e   d r i v e   s y s t e m s   employed  in  such  p r i o r   a r t  

d e v i c e s   tend  to  be  o v e r l y   c o m p l i c a t e d   in  t h e i r   c o n s t r u c t i o n   a n d  

thus  somewhat  e x p e n s i v e   to  f a b r i c a t e .   Such  c o m p l i c a t e d   d r i v e  



mechan i sms   a l s o   l e a v e   much  to  be  d e s i r e d   in  t h e i r   r e l i a b i l i t y  

of  o p e r a t i o n   and  d u r a b i l i t y .  

The  w e l d e r   of  the  p r e s e n t   i n v e n t i o n   ove rcomes   t h e  

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

m a n n e r .   F i r s t l y ,   the   p rob lem  of  e l e c t r i c a l   b reakdown  b e t w e e n  

.  the  w e l d i n g   e l e c t r o d e   and  the  member  in  which  i t   is  mounted  i s  

a v o i d e d   by  i n t e g r a t i n g   the  e l e c t r o d e   i n t o   a  m e t a l   d r i v e   r i n g   i n  

which  i t   is  c a r r i e d   and  to  which  e l e c t r i c a l   power  is  f ed ,   t h e  

o u t e r   p o r t i o n s   of  the  c a s s e t t e   c a s i n g   in  which  the  d r i v e   r i n g  

is  mounted   being  f a b r i c a t e d   by  an  i n s u l a t i v e   m a t e r i a l   such  as  a  

s u i t a b l e   p l a s t i c .   S e c o n d l y ,   a  u n i q u e ,   l o w - f r i c t i o n   b a l l  

b e a r i n g   s u p p o r t   is  employed  fo r   the  e l e c t r o d e   d r i v e   r i n g   w h i c h  

is  bo th   s imp le   and  e c o n o m i c a l   in  i t s   c o n s t r u c t i o n ,   yet   w h i c h  

p r o v i d e s   a  r e l i a b l e   l o w - f r i c t i o n   b e a r i n g   for   t h i s   r i n g .   T h i s  

end  r e s u l t   is  a c h i e v e d   by  means  of  a  p l u r a l i t y   of  b a l l   m e m b e r s  

which  are   mounted  in  the  r i n g   and  which  p r o t r u d e   from  t h e  

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

g r o o v e d   r ace   formed  in  the  h o u s i n g .   F u r t h e r ,   the   w e l d i n g   u n i t  

is  i n c o r p o r a t e d   i n t o   a  c a s s e t t e   member  which  can  be  r e a d i l y  

a t t a c h e d   to  and  removed  from  the  tube   clamp  u n i t   by  means  of  a  

l o c k i n g   r i n g .  

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

o r b i t a l   c a s s e t t e   w e l d e r   which  has  g r e a t e r   d u r a b i l i t y   a n d  

r e l i a b i l i t y   and  which  is  of  more  e c o n o m i c a l   c o n s t r u c t i o n   t h a n  

p r i o r   a r t   such  d e v i c e s .  

A c c o r d i n g l y   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  w e l d i n g  

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

h a v i n g   a  tube   c l amp ing   u n i t   fo r   c l amp ing   s a i d   tube   s e c t i o n s  

t o g e t h e r   wi th   t h e i r   edges   in  a b u t m e n t   a g a i n s t   each  o t h e r ,   a  

c a s s e t t e   type  w e l d i n g   u n i t   c a r r y i n g   the  w e l d i n g   e l e c t r o d e   w h i c h  

can  be  r e m o v a b l y   j o i n e d   to  s a i d   c l a m p i n g   u n i t   w i th   the  w e l d i n g  

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

s e c t i o n s   and  means  fo r   r o t a t a b l y   d r i v i n g   the  e l e c t r o d e   in  a n  

o r b i t a l   pa th   a round  the  i n t e r f a c e   be tween   the  t u b i n g   s e c t i o n s ,  

c h a r a c t e r i s e d   b y  

a  d r i v e   member  f a b r i c a t e d   of  an  e l e c t r i c a l l y   c o n d u c t i v e  

m a t e r i a l ,   the  e l e c t r o d e   be ing   mounted  on  s a i d   d r i v e   member  i n  



e l e c t r i c a l   c o n t a c t   t h e r e w i t h ,   sa id   d r i v e   member  be ing   h o r s e s h o e  

shaped  and  hav ing   a  p l u r a l i t y   of  p a i r e d   b a l l s   s e a t e d   t h e r e i n   i n  

o p p o s i n g   r e l a t i o n s h i p ,   s a id   b a l l s   p r o t r u d i n g   from  the  o p p o s i t e  

s u r f a c e s   of  s a id   d r i v e   member  to  form  b e a r i n g s   t h e r e f o r ,  

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

d r i v e   member,  s a id   h o u s i n g   having   an  o u t e r   p o r t i o n   f a b r i c a t e d  

of  an  e l e c t r i c a l l y   n o n - c o n d u c t i v e   m a t e r i a l   and  an  i n n e r   p o r t i o n  

in  the  form  of  a  p l a t e   member  f i x e d l y   mounted  in  s a id   o u t e r  

p o r t i o n ,   s a i d   i n n e r   p o r t i o n   having   a  p a i r   of  o p p o s i t e l y  

p o s i t i o n e d   r a c e w a y s   in  which  the  p a i r   b a l l s   of  s a id   d r i v e  

member  r i d e ,  

a  d r i v e   m o t o r ,  

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

s a id   d r i v e   member  to  s a i d   d r i v e   m o t o r ,  

b ru sh   means  fo r   c o u p l i n g   we ld ing   c u r r e n t   to  s a id   d r i v e  

member  and  t h e n c e   to  s a i d   we ld ing   e l e c t r o d e ,  

homing  s w i t c h   means  for   d i s c o n n e c t i n g   power  to  s a id   d r i v e  

motor   when  s a id   d r i v e   means  has  c o m p l e t e d   a  p r e d e t e r m i n e d  

o r b i t a l   r o t a t i o n ,   a n d  

c l a m p i n g   means  for   r emovab ly   c o n n e c t i n g   the  w e l d i n g   u n i t  

to  the  c l a m p i n g   u n i t .  

R e f e r r i n g   now  to  the  d r a w i n g s   in  w h i c h  

F i g u r e   1  is  a  p e r s p e c t i v e   view  i l l u s t r a t i n g   a  p r e f e r r e d  

embodiment   of  the  i n v e n t i o n ;  

F i g u r e   2  is  a  s i d e   e l e v a t i o n a l   view  of  the  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   2A  is  a  f r a g m e n t a r y   view  showing  the   c l a m p i n g  

mechanism  for   a t t a c h i n g   the  we ld ing   u n i t   to  the  tube   c l a m p  

u n i t ;  

F i g u r e   3  is  c r o s s - s e c t i o n a l   view  t a k e n   a long   the   p l a n e  

i n d i c a t e d   by  3-3  in  F i g u r e   2 ;  

F i g u r e   4  is  a  c r o s s - s e c t i o n a l   view  t a k e n   a long   the  p l a n e  

i n d i c a t e d   by  4-4  in  F i g u r e   2 ;  

F i g u r e   5  is  a  c r o s s - s e c t i o n a l   view  t a k e n   a long   the  p l a n e  

i n d i c a t e d   by  5-5  in  F i g u r e   3 ;  

F i g u r e   6  is  a  c r o s s - s e c t i o n a l   view  t a k e n   a long   the  p l a n e  

i n d i c a t e d   by  6-6  in  F i g u r e   3 ;  



F i g u r e   7  is  a  s i d e   p e r s p e c t i v e   view  of  the  tube  clamp  u n i t  

of  the  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   8  is  an  end  p e r s p e c t i v e   view  of  the  tube   clamp  u n i t  

of  the  p r e f e r r e d   e m b o d i m e n t ;   a n d  

F i g u r e   9  is  a  s c h e m a t i c   d rawing   i l l u s t r a t i n g   a n  

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

of  the  p r e f e r r e d   e m b o d i m e n t .  

R e f e r r i n g   now  to  F i g u r e   1,  a  p r e f e r r e d   embodiment   of  t h e  

i n v e n t i o n   is  p e r s p e c t i v e l y   i l l u s t r a t e d .  

Two  p ipe   s e c t i o n s   11  and  12  t o  b e   welded  t o g e t h r   a l o n g  

t h e i r   edges   are   he ld   be tween   the  jaws  of  tube   clamp  member  14 

wi th   t h e i r   edges   in  a b u t m e n t   a g a i n s t   each  o t h e r .  

Tube  clamp  member  14,  as  can  b e s t   be  seen   in  F i g u r e s   7  a n d  

8,  is  g e n e r a l l y   U-shaped   and  has  a  p a i r   of  arms  15  and  16  w h i c h  

e x t e n d   u p w a r d l y   from  f l a t   base  p o r t i o n   17.  Each  of  the  a r m s  

has  a  p a i r   of  o p p o s i n g   c l a m p i n g   jaws  15a,  15b,  and  16a,  1 6 b ,  

r e s p e c t i v e l y .   Each  of  such  jaws  is  p i v o t a l l y   mounted  on  a  

h inge   pin  18  on  one  end  t h e r e o f   so  t h a t   the  jaws  can  be  o p e n e d  

as  i n d i c a t e d   by  the  d o t t e d   l i n e   p o r t i o n s   shown  in  F i g u r e   8  a n d  

wi th   the  t u b i n g   s e c t i o n s   11  and  12  p l a c e d   in  p o s i t i o n   b e t w e e n  

the  jaws  with  t h e i r   ends  in  a b u t m e n t   a g a i n s t   each  o t h e r   in  t h e  

space   19  be tween   the  l o n g i t u d i n a l   e x t e n t   of  the   jaws  can  b e  

lowered   as  i n d i c a t e d   in  the  s o l i d   l i n e   p o r t i o n s   of  F i g u r e   8  a n d  

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

means  of  t o g g l e   arms  21  which  are   p i v o t a l l y   mounted   on  t h e  

upper   jaw  of  each  p a i r   of  jaws  and  which  have  t o g g l e s   21a  a t  

the  ends  t h e r e o f   which  m a t i n g l y   engage   p i n s   22  on  the  l o w e r  j a w ,  

p o r t i o n s .   In  t h i s   m a n n e r ,   the  tube  s e c t i o n s   can  be  t i g h t l y  

clamped  t o g e t h e r   fo r   w e l d i n g   in  a  r a p i d   easy   o p e r a t i o n   and  c a n  

j u s t   as  e a s i l y   be  r e l e a s e d   once  the  w e l d i n g   has  been  c o m p l e t e d .  

Welding  u n i t   30  has  a  h o u s i n g   formed  in  two  m a t i n g   p i e c e s  

30a  and  30b  which  are   j o i n e d   t o g e t h e r   by  s c r e w s   32.  The  o u t e r  

p o r t i o n   of  the  h o u s i n g   is  made  of  an  e l e c t r i c a l l y  

n o n - c o n d u c t i v e   m a t e r i a l   such  as  a  s u i t a b l e   p l a s t i c .   W e l d i n g  

u n i t   30  is  in  the  form  of  a  c a s s e t t e   which  has  an  e l e c t r i c a l  

d r i v e   motor   35  mounted  t h e r e o n ,   t h i s   motor   r e c e i v i n g   power  f r o m  

c a b l e   36.  As  can  b e s t   be  seen   in  F i g u r e s   2  and  3,  the  d r i v e  



s h a f t   35a  of  motor   35  is  coup led   by  means  of  a  bush ing   43  t o  

the  d r i v e   s h a f t   of  i n p u t   gear   37  of  a  gear   t r a i n   which  a l s o  

i n c l u d e s   g e a r s   38,  39,  40,  41  and  42,  which,   as  to  be  e x p l a i n e d  

f u r t h e r   on  i n  t h e   s p e c i f i c a t i o n ,   are  employed  to  o r b i t a l l y  

d r i v e   the  w e l d i n g   e l e c t r o d e   a round   the  i n t e r f a c e   of  the  t u b e  

s e c t i o n s   to  be  welded  t o g e t h e r .   As  can  b e s t   be  seen  in  F i g u r e s  

3  and  4,  c a s s e t t e   30  has  a  l a r g e   o p e n i n g   30c  in  the  b o t t o m  

p o r t i o n   t h e r e o f   in  the  g e n e r a l   shape   of  a  k e y h o l e .   T h e  

c a s s e t t e   is  i n s t a l l e d   be tween   the  arms  15  and  16  of  the   t u b i n g  

clamp  wi th   the  i n w a r d l y   e x t e n d i n g   jaw  p o r t i o n s   of  the  c l a m p  

f i t t e d   in  the  space   30c  and  wi th   the  we ld ing   e l e c t r o d e   40  i n  

c l o s e   p r o x i m i t y   and  d i r e c t l y   o p p o s i t e   the  i n t e r f a c e   be tween   t h e  

two  tube  s e c t i o n s   to  be  welded  t o g e t h e r .   In  such  i n s t a l l e d  

p o s i t i o n ,   c a s s e t t e   30  is  l a t c h e d   to  the  tube  clamp  by  means  o f  

a  l o c k i n g   r i n g   44  which  has  an  o p e n i n g   t h e r e i n   i n t o   w h i c h  

L- shaped   l a t c h i n g   member  45  f i t s   and  wi th   r o t a t i o n   of  c l a m p i n g  

r i n g   44  e n g a g e s   the  l i p   of  the  r i n g   to  l a t c h   the  c a s s e t t e   t o  

the  c l a m p i n g   member  as  b e s t   can  be  seen  in  F i g u r e   2A. 

R e f e r r i n g   to  F i g u r e s   3  -  6 ,   the  d r i v e   mechanism  for   t h e  

we ld ing   e l e c t r o d e   40  w i l l   now  be  d e s c r i b e d .   H o r s e s h o e   s h a p e d  

e l e c t r o d e   d r i v e   member  50  is  formed  in  two  h a l f   s e c t i o n s   5 0 a  

and  50b  which  are  j o i n e d   t o g e t h e r   by  machine   s c rews   7 0 .  

S e c t i o n   50a  has  a  gea r   r i ng   42  r u n n i n g   a round  i t s   o u t e r  

p e r i p h e r y   which  engages   g e a r s   39  and  41.  Dr ive   member  50  i s  

r o t a t a b l y   d r i v e n   by  mo to r   35  t h r o u g h   the  gea r   t r a i n   c o m p r i s i n g  

g e a r s   38 -42 .   The  p a i r   of  g e a r s   39  and  41  a re   p r o v i d e d   t o  

a s s u r e   c o n t i n u o u s   d r i v e   of  gea r   42  when  the  h o r s e s h o e   member  i s  

r o t a t e d   to  i t s   upward  p o s i t i o n   o p p o s i t e   o p e n i n g   30c,  i . e . ,   a t  

l e a s t   one  of  the  g e a r s   39  or  41  w i l l   a lways   be  e n g a g i n g   g e a r   42  

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

Welding  e l e c t r o d e   40  is  f i x e d l y   mounted  on  d r i v e   member  50 

at  the  c e n t r e   t h e r e o f ,   t h i s   d r i v e   member  be ing   of  a n  

e l e c t r i c a l l y   c o n d u c t i v e   m e t a l .   Welding  c u r r e n t   is  s u p p l i e d   t o  

d r i v e   member  50  and  thus   to  w e l d i n g   e l e c t r o d e   40  by  means  o f  

b r u s h e s   53  which  are  p i v o t a l l y   mounted  on  m e t a l   p o r t i o n   64a  o f  

the  h o u s i n g   of  c a s s e t t e   30  and  a re   c o n n e c t e d   to  the  c u r r e n t  

e x c i t a t i o n   s o u r c e   t h r o u g h   e l e c t r i c a l   l e a d s   (not   shown)  r u n n i n g  



to  the  b r u s h e s   from  c a b l e   36.  B rushes   53  are   r e s i l i e n t l y   u r g e d  

a g a i n s t   an  o u t e r   wal l   of  d r i v e   member  50  by  means  of  l e a f  

s p r i n g s   55  which  abu t   nea r   one  end  t h e r e o f   a g a i n s t   the  m e t a l  

h o u s i n g   p o r t i o n   64a  of  the  c a s s e t t e   and  the  o t h e r   t h e r e o f  

a g a i n s t   the  r e a r   p o r t i o n   of  the  b r u s h e s .   Thus ,   the   d r i v e  

.  member  50  and  the  m e t a l   p o r t i o n s   64a  and  64b  of  the  h o u s i n g   a r e  

a l l   k ep t   at  the  e l e c t r i c a l   p o t e n t i a l   to  m i n i m i z e   the  c h a n c e s   o f  

a r c i n g .   An  i n e r t   gas  is  fed  t h r o u g h   l i n e   56  to  c h a n n e l   58 

which  is  formed  in  p l a s t i c   h o u s i n g   p o r t i o n s   30a  and  30b  a n d  

t h e n c e   t h r o u g h   s l o t s   60,  a l s o   formed  in  t h e s e   h o u s i n g   p o r t i o n s ,  

to  the  a r e a   of  the  w e l d i n g   e l e c t r o d e   40  to  f a c i l i t a t e   w e l d i n g  

per   t e c h n i q u e s   wel l   known  in  the  a r t .  

As  a l r e a d y   n o t e d ,   the  c a s s e t t e   30  is   formed  in  two  p i e c e s  

30a  and  30b  which  are   j o i n e d   t o g e t h e r   by  s c r ews   32  to  form  a n  

i n t e g r a l   u n i t .   The  o u t e r   h o u s i n g   p o r t i o n   62  of  the   c a s s e t t e   i s  

of  a  s u i t a b l e   d u r a b l e   e l e c t r i c a l l y   i n s u l a t i v e   m a t e r i a l   such  a s  

a  h igh   impac t   p l a s t i c .   The  m e t a l   h o u s i n g   p l a t e   is  mounted  i n  

the  p l a s t i c   hous ing   and  s u p p o r t s   the  gea r   t r a i n   and  the  d r i v e  

member  50,  t h i s   me t a l   p l a t e   a l s o   be ing   formed  in  two  m a t i n g  

s e c t i o n s   64a  and  64b  which  a re   a s s o c i a t e d   wi th   h o u s i n g   p o r t i o n s  

30a  and  30b,  r e s p e c t i v e l y ,   as  can  b e s t   be  seen   in  F i g u r e s   5  a n d  

6.  Each  of  p l a t e s   64a  and  64b  has  a  c h a n n e l   66  formed  t h e r e i n  

which  form  a r c u a t e   r a c e w a y s   fo r   the  b a l l   b e a r i n g   members  68  o f  

the  d r i v e   member  50  which  c a r r i e s   the  w e l d i n g   e l e c t r o d e .   As 

can  be  seen   b e s t   in  F i g u r e s   5  and  6,  d r i v e   member  50  is  f o r m e d  

from  a  p a i r   of  p l a t e s   50a  and  50b  which  a re   j o i n e d   t o g e t h e r   b y  

mach ine   s c r ews   70.  B a l l s   68  a re   mounted  in  p a i r s   which  a b u t  

a g a i n s t   each  o t h e r   and  a re   r e t a i n e d   in  c a v i t i e s   73  formed  i n  

d r i v e   members  50a  and  50b.  This   f a c i l i t a t e s   the   a s s e m b l y   o f  

t h e   d e v i c e ,   the  o p e n i n g   of  c a v i t i e s   73  be ing   s m a l l e r   than  t h e  

d i a m e t e r   of  the  b a l l s   68  such  t h a t   on  a s s e m b l y   the  b a l l s   a r e  
r e t a i n e d   in  the  s l o t s .  

R e f e r r i n g   to  F i g u r e   3,  the   d e v i c e   is   o p e r a t e d   as  f o l l o w s :  

With  w e l d i n g   c u r r e n t   be ing   s u p p l i e d   to  e l e c t r o d e   40  and  i n e r t  

gas  be ing   fed  to  the  r e g i o n   of  the  e l e c t r o d e ,   mo to r   35  i s  

e n e r g i s e d   to  d r i v e   the  g e a r   t r a i n   which  i n c l u d e s   g e a r s   3 7 - 4 2 .  

E l e c t r o d e   d r i v e   member  50  is   t h u s   r o t a t a b l y   d r i v e n   on  t h e  



b e a r i n g s   formed  by  b a l l s   68  which  r i d e   in  t h e i r   r e s p e c t i v e  

raceways   66.  The  e l e c t r o d e   40  is  thus   d r i v e n   in  an  o r i b t a l  

pa th   a round  the  i n t e r f a c e   be tween   the  tube  s e c t i o n s   11  and  12 

to  be  welded  t o g e t h e r ,   t h e r e b y   e f f e c t i n g   the  we ld ing   a c t i o n .  

As  a l r e a d y   n o t e d ,   c o m p l e t e   r o t a t i o n   of  the  d r i v e   member  d e s p i t e  

the  o p e n i n g   30c  is  e n a b l e d   by  v i r t u e   of  the  p a i r   d r i v e   g e a r s   39 

and  41,  at   l e a s t   one  of  which  is  a lways   engag ing   gear   42.  An 

i n d e x i n g   or  homing  cam  78  is  p r o v i d e d   on  the  o u t e r   s u r f a c e   o f  

d r i v e   member,   t h i s   cam  a c t u a t i n g   l i m i t   s w i t c h   80  when  a  

c o m p l e t e   r o t a t i o n   of  the  d r i v e   member  has  been  c o m p l e t e d ,   t h e  

l i m i t   s w i t c h   then  o p e r a t i n g   to  remove  power  from  d r i v e   m o t o r  

3 5 .  

R e f e r r i n g   now  to  F i g u r e   9,  an  a l t e r n a t i v e   c o n f i g u r a t i o n  

for   i m p l e m e n t i n g   the  i n d e x i n g   s w i t c h   is  i l l u s t r a t e d .   In  t h i s  

i n s t a n c e ,   the  l i m i t   s w i t c h   80  is  a c t u a t e d   by  a  s e p a r a t e   r i n g  

gea r   87  which  has  cam  78  formed  a l o n g   i t s   i n n e r   a r c u a t e   w a l l .  

Ring  gea r   87  is  coup led   t h r o u g h   g e a r   88  to  gea r   90,  which  i n  

t u rn   is  c o u p l e d   to  the  d r i v e   s h a f t   of  the   m o t o r ,   the  r a t i o s   o f  

the  v a r i o u s   g e a r s   be ing   d e s i g n e d   so  t h a t   cam  78  w i l l   r e t u r n   t o  

i t s   o r i g i n a l   s t a r t i n g   p o s i t i o n   a f t e r   one  c o m p l e t e   r o t a t i o n   o f  

the  d r i v e   member  50.  As  for   the  p r e v i o u s   i m p l e m e n t a t i o n ,   when 

t h i s   p o s i t i o n   is  r e a c h e d ,   l i m i t   s w i t c h   80  is  a c t u a t e d   t o  

d e a c t i v a t e   the  motor   d r i v e .   Th i s   a l t e r n a t e   c o n f i g u r a t i o n   h a s  

c e r t a i n   a d v a n t a g e s   in  the  p a c k a g i n g   of  the  u n i t   in  e n a b l i n g   t h e  

mount ing   of  the  l i m i t   s w i t c h   in  a  p o s i t i o n   away  from  t h e  

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

I t   is  to  be  no ted   t h a t   the   d e v i c e   is  d e s i g n e d   to  e n a b l e  

a t t a c h m e n t   of  the  c a s s e t t e   to  the  t ube   c l a m p i n g   member,  e i t h e r  

from  the  l e f t - h a n d   s i de   as  shown  or  from  the  r i g h t - h a n d   s i d e ,  

t h e r e   be ing   an  a d d i t i o n a l   l a t c h i n g   member  45  p r o v i d e d   on  t h e  

r i g h t - h a n d   s i d e   of  the  c l a m p i n g   member  to  f a c i l i t a t e   s u c h  

a l t e r n a t i v e   a t t a c h m e n t .  

While  the  i n v e n t i o n   has  been  d e s c r i b e d   and  i l l u s t r a t e d   i n  

d e t a i l ,   i t   is  to  be  c l e a r l y   u n d e r s t o o d   t h a t   t h i s   is  i n t e n d e d   b y  

way  of  i l l u s t r a t i o n   and  example   o n l y   and  is  not  to  be  t a k e n   b y  

way  of  l i m i t a t i o n ,   the  s p i r i t   and  s cope   of  t h i s   i n v e n t i o n   b e i n g  

l i m i t e d   on ly   by  the  terms  of  the  f o l l o w i n g   c l a i m s .  



1.  A  w e l d i n g   d e v i c e   fo r   w e l d i n g   t o g e t h e r   t u b i n g   s e c t i o n s   o r  

the  l i k e   and  hav ing   a  tube   c l a m p i n g   un i t   for   c l a m p i n g   s a i d   t u b e  

s e c t i o n s   t o g e t h e r   wi th   t h e i r   edges   in  abu tmen t   a g a i n s t   e a c h  

o t h e r ,   a  c a s s e t t e   type  w e l d i n g   u n i t   c a r r y i n g   the   w e l d i n g  

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

with  the  we ld ing   e l e c t r o d e   d i r e c t l y   o p p o s i t e   the   i n t e r f a c e  

be tween   s a i d   t u b i n g   s e c t i o n s   and  means  for   r o t a t a b l y   d r i v i n g  

the  e l e c t r o d e   in  an  o r b i t a l   p a t h   around  the  i n t e r f a c e   b e t w e e n  

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

a  d r i v e   member  f a b r i c a t e d   of  an  e l e c t r i c a l l y   c o n d u c t i v e  

m a t e r i a l ,   the  e l e c t r o d e   b e i n g   mounted  on  s a id   d r i v e   member  i n  

e l e c t r i c a l   c o n t a c t   t h e r e w i t h ,   s a id   d r i v e   member  be ing   h o r s e s h o e  

shaped  and  hav ing   a  p l u r a l i t y   of  p a i r e d   b a l l s   s e a t e d   t h e r e i n   i n  

o p p o s i n g   r e l a t i o n s h i p ,   s a i d   b a l l s   p r o t r u d i n g   from  the  o p p o s i t e  

s u r f a c e s   of  s a id   d r i v e   member  to  form  b e a r i n g s   t h e r e f o r ,  

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

d r i v e   member,   s a id   h o u s i n g   hav ing   an  o u t e r   p o r t i o n   f a b r i c a t e d  

of  an  e l e c t r i c a l l y   n o n - c o n d u c t i v e   m a t e r i a l   and  an  i n n e r   p o r t i o n  

in  the  form  of  a  p l a t e   member  f i x e d l y   mounted  in  s a i d   o u t e r  

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

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

member  r i d e ,  

a  d r i v e   m o t o r ,  

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

s a id   d r i v e   member  to  s a i d   d r i v e   m o t o r ,  

b r u s h   means  fo r   c o u p l i n g   we ld ing   c u r r e n t   to  s a i d   d r i v e  

member  and  t h e n c e   to  s a i d   w e l d i n g   e l e c t r o d e ,  

homing  s w i t c h   means  fo r   d i s c o n n e c t i n g   power  to  s a i d   d r i v e  

motor   when  s a id   d r i v e   means  has  comple t ed   a  p r e d e t e r m i n e d  

o r b i t a l   r o t a t i o n ,   a n d  

c l a m p i n g   means  for   r e m o v a b l y   c o n n e c t i n g   the   w e l d i n g   u n i t  

to  the  c l a m p i n g   u n i t .  

2.  A  w e l d i n g   d e v i c e   a c c o r d i n g   to  Claim  1  w h e r e i n   s a id   p l a t e  



member  has  s l o t s   formed  t h e r e i n   and  a  c h a n n e l   in  f l u i d  

c o m m u n i c a t i o n   with  sa id   s l o t s ,   s a id   s l o t s   o u t l e t t i n g   to  t h e  

r e g i o n   of  s a id   weld ing   head ,   and  tube  means  coup l ed   to  s a i d  

c h a n n e l   for   c o n v e y i n g   an  i n e r t   gas  t h e r e t o .  

3.  A  w e l d i n g   d e v i c e   a c c o r d i n g   to  Claim  1  or  Claim  2  w h e r e i n  

s a i d   d r i v e   member  is  f a b r i c a t e d   in  two  s i m i l a r   o p p o s i n g   p i e c e s ,  

c a v i t i e s   be ing   formed  in  s a i d   p i e c e s   hav ing   o p e n i n g s   s m a l l e r  

than   the   d i a m e t e r   of  the  b a l l s   whereby   the  p a i r e d   b a l l s   can  b e  

i n s e r t e d   in  s a id   c a v i t i e s   in  a b u t m e n t   wi th   each  o t h e r   p r i o r   t o  

the  j o i n d e r   of  s a id   two  s e c t i o n s   t o g e t h e r   to  form  an  i n t e g r a l  

u n i t .  

4.  A  w e l d i n g   d e v i c e   a c c o r d i n g   to  C l a i m s  1 ,   2  or  3  w h e r e i n  

s a i d   c l a m p i n g   member  c o m p r i s e s   two  p a i r s   of  jaws  j o i n e d  

t o g e t h e r   by  a  ' h inge   pin  and  an  arm  member  hav ing   a  t o g g l e  

t h e r e o n   for   f o r c i n g   each  of  s a i d   p a i r s   of  jaws  t o g e t h e r   i n  

c l a m p i n g   engagemen t   wi th   the  tube   s e c t i o n s   to  be  w e l d e d  

t o g e t h e r .  

5.  A  w e l d i n g   d e v i c e   a c c o r d i n g   to  any  of  the  p r e c e d i n g   c l a i m s  

w h e r e i n   s a i d   means  for   r e m o v a b l y   c l a m p i n g   the  w e l d i n g   u n i t   t o  

the  tube   c l a m p i n g   u n i t   c o m p r i s e s   a  l ock   r i n g   h a v i n g   an  o p e n i n g  

t h e r e i n ,   s a i d   lock   r i n g   be ing   mounted  on  the  d r i v e   m o t o r  

h o u s i n g   and  a  l a t c h i n g   member  on  the  tube  c l a m p i n g   member  w h i c h  

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

6.  A  w e l d i n g   d e v i c e   a c c o r d i n g   to  any  of  the  p r e c e d i n g   c l a i m s  

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

e l e c t r i c a l l y   c o n d u c t i v e   m e t a l .  

7.  A  w e l d i n g   d e v i c e   a c c o r d i n g   to  any  o t h e r   Cla ims   1  to  6 

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

from  p a i r s   of  s i m i l a r   ma t ing   u n i t s   j o i n e d   t o g e t h e r   to  f o r m  

i n t e g r a l   u n i t s .  

8.  A  w e l d i n g   d e v i c e   a c c o r d i n g   Claim  6  w h e r e i n   s a i d   b r u s h  



means  c o m p r i s e s   a  p a i r   of  b r u s h e s   mounted  on  the  i n n e r   p o r t i o n  

of  the  h o u s i n g   and  means  for   r e s i l i e n t l y   u r g i n g   sa id   b r u s h e s  

a g a i n s t   s a i d   d r i v e   member .  
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