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Q.  
Ul  

©  A  seal  of  the  ball  type  in  which  the  seal  body  is  formed 
of  two  cup-shaped  body  portions  which  retain  internally  a 
shackle  locking  device  which  is  press-fitted  into  and 
projects  through  a  suitable  aperture  in  the  bottom  of  one  of 
the  body  portions.  The  body  portions  each  have  a  radially 
extending  flange  at  the  open  end  thereof,  which  are 
superimposed  and  welded  together  in  such  a  manner  that 
there  is  no  gap  between  the  flanges  at  the  outer  periphery 
thereof. 

ACTORUM  AG 
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BACKGROUND OF  THE INVENTION 

In  the  a r t   of  s e c u r i t y   s e a l s ,   a  commonly  used  type  of  s ea l   f o r  

s e a l i n g   doors  of  cargo  c o n t a i n e r s   such  as  box  ca rs   and  t ruck   t r a i l e r s  

is  the  s o - c a l l e d   b a l l   s e a l ,   which  has  a  body  formed  of  two  c u p -  

shaped  p o r t i o n s   forming  an  e n c l o s u r e   r e t a i n i n g   a  shack le   l o c k i n g  

mechanism.  The  two  p o r t i o n s   are  he ld   t o g e t h e r   by  p r o v i d i n g   a  

r a d i a l   f l ange   on  one  of  the  body  p o r t i o n s   at   the  open  end   t h e r e o f ,  

and  p r o v i d i n g   a  de formable   f l a n g e - l i k e   p o r t i o n   a t   the  open  end  o f  

the  o the r   body  p o r t i o n ;   which,  on  assembly  of  the  two  p o r t i o n s ,   i s  

cr imped  over  the  f l ange   of  the  r a d i a l   f l ange   on  sa id   one  b o d y  

p o r t i o n .  

I t   has  been  found  t h a t   i f   s u f f i c i e n t   time  is   a v a i l a b l e ,   a  s e a l  

body  of  t h i s   type  can  be  d e f e a t e d   by  c a r e f u l l y   bending   the  c r i m p e d  

p o r t i o n   ou tward ly   fa r   enough  t h a t   the  body  p o r t i o n s   can  be  s e p a r a t e d  

to  enable   r e l e a s e   of  the  s h a c k l e   to  open  the  cargo  door .   The  s e a l  

can  then  be  r e - a s s e n b l e d   by  r e - i n s e r t i n g   the  s h a c k l e   and  then  r e -  

c r imping   the  r e t a i n i n g   p o r t i o n   over  the  f l ange   of  the  o t h e r   p o r t i o n .  

If   done  c a r e f u l l y ,   i t   is  then  d i f f i c u l t   or  i m p o s s i b l e   to  d e t e c t  

t h a t   the  s ea l   has  been  o p e n e d .  



SUMMARY  OF THE  INVENTION 

A  s ea l   of  the  type  compr i s ing   two  c y l i n d r i c a l   members  open  a t   o n e  

end  and  c l o s e d   a t   the  o t h e r   end  by  a  h e m i s p h e r i c a l   p o r t i o n ,   sa id   members 

be ing   f a s t e n e d   t o g e t h e r   and  c o n t a i n i n g   i n t e r n a l   l ock ing   means  for  r e c e i v i n g  

an  a p e r t u r e d   shack l e   in  l ock ing   engagenen t .   In  a  p r e f e r r e d   embodiment  

of  the  i n v e n t i o n   the  i n t e r n a l   lock ing   means  has  a  suppo r t   p l a t f o r m   w i t h  

shack le   engaging  means  a s s o c i a t e d   t h e r e w i t h ,   one  end  of  s a id   p l a t f o r m  

being  p r e s s   f i t t e d   and  r e t a i n e d   in  an  a p e r t u r e   in  the  h e m i s p h e r i c a l  

p o r t i o n   of  one  member,  the  o t h e r   end  being  shaped  and  p o s i t i o n e d   to  b e  

c e n t r a l l y   m a i n t a i n e d   by  the  inner   s u r f a c e   o f  t h e   h e m i s p h e r i c a l   e n d  

p o r t i o n .   Each  member  has  a  r a d i a l l y   ex t end ing   f l a n g e   a t   the  open  e n d ,  

sa id   f l a n g e s   being  super imposed   and  welded  t o g e t h e r   in  a  manner  s u c h  

t h a t   t h e r e   is   no  gap  between  the  f l a n g e s   a t   the  o u t e r   p e r i p h e r y   t h e r e o f .  

In  a  p r e f e r r e d   embodiment  of  the  i n v e n t i o n   a t   l e a s t   one  of  the  f l a n g e s  

is   p rov ided   wi th   a  s e r i e s   of  weld ing   p r o j e c t i o n s   which  are  formed  b y  

enbos s ing   the  m a t e r i a l   of  the  f l a n g e .   The  welding  o p e r a t i o n   i s   s o  

conduc ted   t h a t   the  embossments  a r e  " p u d d l e d "  d u r i n g  m e l d i n g  s o  t h a t  t h e y  

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

a f t e r   w e l d i n g .  

The  dev ice   may  be .  manufac tu red   by  forming  the  members  in  p r o g r e s s i v e  

d i e s ,   p r e s s   f i t t i n g   the  forward   end  of  the  p l a t f o r m   of  the  i n t e r n a l  

l ock ing   member  th rough   the  a p e r t u r e   in  the  h e m i s p h e r i c a l   end  of  one  o f  

the  members  so  t h a t   i t   ex tends   on  the  c e n t r a l   ax i s   of  the  member.  



the  member.  The  o the r   member  is  then  super imposed  over  the  p r o j e c t i n g  

r ea r   end  of  the  lock ing   p l a t f o r m ,   which  end  is  curved  at   the  same 

r a d i u s   of  c u r v a t u r e   as  t h a t   of  the  i n t e r i o r   bottom  s u r f a c e   o f  s a i d   o t h e r  

member.  

While  the  two  p o r t i o n s   are  being  r e t a i n e d   in  t h i s   p o s i t i o n ,   a  

weld ing   e l e c t r o d e   in  the  form  of  an  annulus   is  p laced   over  t h e  

assembly  so  t h a t   i t   bea r s   a g a i n s t   the  f l a n g e .   Cu r r en t   and  p r e s s u r e  

are  t h e n  a p p l i e d   to  the  e l e c t r o d e   to  s o f t e n   or  "puddle"  the  p r o j e c t i o n s  

and  t he r eby   a l low  the  f l a n g e s   to  be  welded  t i g h t l y   t o g e t h e r .  

In  a  mod i f i ed   form  of  the  i n v e n t i o n ,   an  a p e r t u r e   i s  p r o v i d e d   a t  

each  p o s i t i o n   on  a  f l ange   t h a t   is  o p p o s i t e   the  p o s i t i o n   of  a  p r o j e c t i o n  

on  the  o t h e r   f l a n g e ,   so  t h a t   when  the  p r o j e c t i o n   is  "puddled"  by  t h e  

weld ing   p r o c e s s ,   the  p r o j e c t i o n s   f i l l   the  a p e r t u r e .  

BRIEF  DESCRIPTION  OF  THE  FIGURES  OF THE  DRAWING 

F i g u r e   1  is  a  view  in  s e c t i o n   of  a  p a i r   of  s ea l   body  p o r t i o n s  

in  p o s i t i o n   for   having  t h e i r  f l a n g e s   super imposed   for   w e l d i n g  

t o g e t h e r .  

F i g u r e   2  is  an  e n l a r g e d   view  of  a  p o r t i o n   of  the  s u p e r i m p o s e d  

f l a n g e s   of  the  body  p o r t i o n ,   with  a  welding  e l e c t r o d e   p o s i t i o n e d  

' f o r   weld ing   the  f l a n g e s   t o g e t h e r .  

F i g u r e   3  is  a  view  in  s e c t i o n ,   p a r t l y   in  e l e v a t i o n ,   of  t h e  

assembled   s e a l   b o d y .  

F i g u r e   5  is  an  e n l a r g e d   view  in  s e c t i o n   of  a  m o d i f i e d   form  o f  

the  f l a n g e s   of  the  s ea l   b o d y .  



DESCRIPTION  OF  THE  ILLUSTRATED  EMBODIMENT 

R e f e r r i n g   to  the  drawing,   t h e r e   is  i l l u s t r a t e d   a  sea l   of  t h e  

b a l l   type   and  a  method  of  m a n u f a c t u r e   t h e r e o f .  

The  s ea l   10  is   formed  of  two  cup-shaped   body  p o r t i o n s   12  and  14 

formed  of  drawn  shee t   meta l   which  are  r e t a i n e d   t o g e t h e r   in  a  manner  

to  appear   h e r e i n a f t e r .   The  body  p o r t i o n s   have  a  g e n e r a l l y   h e m i s p h e r i c a l  

bot toms  16  and  18,  and  r e t a i n   a  shack l e   engaging  mechanism  20  in  t h e  

i n t e r i o r   t h e r e o f .  

The  s h a c k l e   engaging  mechanism  20  may  be  of  any  d e s i r e d   t y p e ,  

such  as  is   shown  in  U.S.  p a t e n t   4 ,424 ,995   i s sued   January   10,  1984 .  

One  end  22  of  the  mechanism  20  is  d imens ioned   to  ex tend   th rough  a  

s l o t   24,  the  s l o t   and  the  end  22  being  so  d imens ioned   t h a t   t h e  

s h a c k l e   engaging   mechanism  is   t i g h t l y   r e t a i n e d   in  the  s l o t .   The 

o t h e r   end  26  of  the  shack le   engaging   mechanism  is   rounded  to  a p p r o x i m a t e  

r a d i u s   as  t h a t   of  the  i n t e r i o r   s u r f a c e   of  the  bot tom  p o r t i o n   16  o f  

the  p o r t i o n   12,  so  t h a t   s a id   end  is  r e t a i n e d   a g a i n s t   t r a n s v e r s e  

movement  in  any  d i r e c t i o n .   (See  F igure   3 ) .  

To  r e t a i n   the  two  body  p o r t i o n s   12  and  14  t o g e t h e r ,   r a d i a l l y  

e x t e n d i n g   f l a n g e s   28  and  30  are   p rov ided   a t   the  open  ends  t h e r e o f .  

In  the  o f   F igu re s   1-4  one  of  s a id   f l a n g e s   is  p r o v i d e d  

wi th   a  s e r i e s   of  welding  p r o j e c t i o n s   32  which  are  formed  by  e m b o s s i n g  

the  f l a n g e .   In  one  p r e f e r r e d   embodiment  of  the  i n v e n t i o n   the  p r o j e c t i o n s  

32  are  spaced  c l o s e l y   t o g e t h e r   near   the  o u t e r   edge  of  the  f l a n g e  

and  are   s l i g h t l y   e l o n g a t e d   in  a  c i r c u m f e r e n t i a l   d i r e c t i o n   for   a  

purpose   to  appear   h e r e i n a f t e r .  



In  a  p r e f e r r e d   method  of  m a n u f a c t u r e   of  the  s e a l ,   the  two  body  

p o r t i o n s   are   formed  in  s e p a r a t e   s e t s   of  p r o g r e s s i v e   d ies   from  c o n t i n u o u s  

metal   s t r i p s .   T h e r e a f t e r   the  end  22  of  the  shack le   engaging  mechan ism 

20  is   p r e s s   f i t t e d   through  the  s l o t   24  from  the  i n s i d e   of  the  body  

p o r t i o n   14.  The  two  body  p o r t i o n s   are  then  a l i g n e d   and  moved  t o g e t h e r  

by  s u i t a b l e   mechanism  (not  shown)  so  t h a t   the  f l a n g e s   28  and  30  a r e  

s u p e r i m p o s e d .  

A  weld ing   r ing   34  is  then  p laced   over  the  f l ange   28  and  p r e s s u r e  

and  c u r r e n t   is  then  a p p l i e d   to  the  f l a n g e s   to  hea t   the  p r o j e c t i o n s   u n t i l  

they  "puddle"   and  c o l l a p s e ,   a l l owing   the  f l a n g e s   to  s ea t   t i g h t l y   a g a i n s t  

e a c h   o t h e r   so  t h a t   no  gap  remains   between  the  f l a n g e s   at  the  o u t e r  

p e r i p h e r y .  

The  assembled  sea l   may  then  be  removed  from  the  c a r r y i n g   or  s u p p o r t i n g  

s t r u c t u r e .  

The  f a c t   t h a t   the  p r o j e c t i o n s   32  are  p o s i t i o n e d   c l o s e l y   t o g e t h e r  

near  the  p e r i p h e r y   of  the  f l ange   and  are  e l o n g a t e d   i n s u r e s   t h a t   a  m a j o r  

p o r t i o n   of  the  p e r i p h e r y   of  the  f l a n g e s   is  welded  t o g e t h e r   to  p r e v e n t  

any  gap  f r an   o c c u r r i n g   between  the  f l a n g e s   at   any  po in t   on  the  p e r i p h e r y  

t h e r e o f ,   ye t   p r o v i d i n g  t h e   advan tage   of  high  c u r r e n t   d e n s i t y   a t   t h e  

p r o j e c t i o n s   r e q u i r e d   for   e f f e c t i v e   w e l d i n g .  

I t   has  been  found  i m p o s s i b l e   to  open  the  above  d e s c r i b e d   s e a l  

w i t h o u t   l e a v i n g   ev idence   of  t amper ing ,   such  as  a  deformed  f l ange   p o r t i o n ,  

which,  i f   ben t ,   cannot   be  c o m p l e t e l y   r e t u r n e d   to  the  o r i g i n a l   f l a t  

c o n d i t i o n .   In  most  i n s t a n c e s ,   a t t e m p t s   to  open  the  s ea l   w i l l   r e s u l t   in  a  

to rn   f l a n g e ,   which  is  i m p o s s i b l e   to  r e s t o r e   or  c o n c e a l .  



Although  the  two  body  p o r t i o n s   may  be  formed  s i m u l t a n e o u s l y   f r o m  

two  s t r i p s   of  meta l   in  two  s e t s   of  p r o g r e s s i v e   d ies   and  i m m e d i a t e l y  

assembled ,   i t   w i l l   be  u n d e r s t o o d   by  those   s k i l l e d   in  the  a r t   t h a t   i f  

d e s i r e d ,   the  body  p o r t i o n s   may  be  manufac tu red   and  s t o r e d ,   and  t h e n  

h o p p e r - f e d   i n to   s u i t a b l e   assembly  machinery   for  i n s e r t i o n   o f  t h e   s h a c k l e -  

engaging  mechanism  and  for  weld ing   t o g e t h e r .  

R e f e r r i n g   now  to  F igure   5,  t h e r e   is  i l l u s t r a t e d   a  modi f i ed   form  o f  

s ea l   of  the  type  d e s c r i b e d   above,  in  which  the  f l ange   28  has  w e l d i n g  

p r o j e c t i o n s   132,  and  the  f l a n g e   130  of  the  o the r   body  p o r t i o n   h a s  

a p e r t u r e s   134  p o s i t i o n e d   to  r e c e i v e   the  p r o j e c t i o n s   132  when  the  two 

f l a n g e s   a re   super imposed  b e f o r e   we ld ing .   When  the  p r o j e c t i o n s   132  a r e  

"puddled"  dur ing   welding,   they  f i l l   the  a p e r t u r e s   134  to  r e t a i n   t h e  

f l a n g e s   t o g e t h e r .   This  s t r u c t u r e   has  the  advantage   t h a t   the  two  f l a n g e s  

are   p o s i t i o n e d   t i g h t l y   t o g e t h e r   b e f o r e   weld ing ,   e l i m i n a t i n g   the  p o s s i b i l i t y  

of  any  gap  o c c u r r i n g   between  the  p e r i p h e r y   of  the  f l a n g e s   a f t e r   w e l d i n g  

in  case  one  of  the  p r o j e c t i o n s   does  not  "puddle"  for   any  r e a s o n .  

S ince   c e r t a i n   o the r   changes  a p p a r e n t   to  one  s k i l l e d   in  the  a r t   may 

be  made  in  the  h e r e i n   d e s c r i b e d   embodiments  of  the  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   from  the  scope  t h e r e o f ,   i t   is   i n t ended   t h a t   a l l   m a t t e r   c o n -  

t a i n e d   h e r e i n   be  i n t e r p r e t e d   in  an  i l l u s t r a t i v e   and  not  a  l i m i t i n g  

s e n s e .  



1.  A  sea l   of  the  b a l l   type  compr i s ing   a  pa i r   of  c u p - s h a p e d  

members  having  open  ends  which  are  super imposed  to  form  a  c a v i t y ,  

shack l e   l ock ing   means  in  t h e   c a v i t y ,   one  member  having  an  a p e r t u r e   f o r  

r e c e i v i n g   a  shack le   end,  each  member  having  a  r a d i a l   f l ange   at   the  o p e n  

end,  s a id   f l a n g e s   being  super imposed   and  welded  t o g e t h e r .  

2.  A  sea l   as  se t   out   in  c l a im  1  in  which  one  f l a n g e ,   be fo re   w e l d i n g ,  

has  a  s e r i e s   of  f o r w a r d l y   e x t e n d i n g   welding  p r o j e c t i o n s   which  have  b e e n  

f l a t t e n e d   dur ing   the  weld ing   o p e r a t i o n   so  t h a t   the  f l a n g e s   are  r e t a i n e d  

t i g h t l y   t o g e t h e r   wi th   no  gap  between  the  f l anges   a t   the  ou t e r   p e r i p h e r y .  

3.  A  s e a l   as  se t   out   in  c l a im  2  in  which  the  welding  p r o j e c t i o n s  

are   spaced  near   the  ou t e r   p e r i p h e r y   of  the  f l ange   and  are  s p a c e d  

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

4.  A  sea l   as  se t   out   in  c l a im  3  in  which  the  welding  p r o j e c t i o n s  

have  a  d imens ion   in  a  d i r e c t i o n   c i r c u m f e r e n t i a l l y   of  the  f l a n g e   w h i c h  i s  

a p p r e c i a b l y   g r e a t e r   than  the  d imens ion   in  a  d i r e c t i o n   r a d i a l l y   of  t h e  

f l a n g e .  



5.  A  s ea l   of  the  b a l l   type  compr i s ing   a  p a i r   of  cup-shaped   members 

having  g e n e r a l l y   h e m i s p h e r i c a l   bot toms  and  open  ends  which  a re   s u p e r i m p o s e d  

to  form  a  c a v i t y ,   a  shack le   lock ing   mechanism  in  t h e   c a v i t y ,   one  member 

having  an  a p e r t u r e   in  the  bot tom,  one  end  of  s a id   s h a c k l e   l ock ing   mechanism 

being  t i g h t l y   r e t a i n e d   in  sa id   a p e r t u r e ,   the  o the r   end  of  sa id   s h a c k l e  

lock ing   mechanism  being  p o s i t i o n e d   c l o s e l y   a d j a c e n t   the  i n t e r i o r   s u r f a c e  

of  the  bottom  of  the  o the r   member  so  t h a t   i t   is  r e t a i n e d   a g a i n s t   t r a n s v e r s e  

movement  in  any  d i r e c t i o n ,   each  of  sa id   members  having  a  r a d i a l   f l a n g e ,  

a t   l e a s t   one  of  the  f l a n g e s   having  had  f o r w a r d l y   p r o j e c t i n g   w e l d i n g  

p r o j e c t i o n s   which  are  c l o s e l y   spaced  c i r c u m f e r e n t i a l l y ,   sa id   f l a n g e s  

be ing   welded  t o g e t h e r   in  a  manner  such  t h a t   the  f l a n g e s   are   held  t i g h t l y  

t o g e t h e r   wi th   no  gap  t h e r e b e t w e e n   a t   the  p e r i p h e r y   t h e r e o f .  

6 .  A  sea l   as  s e t   out  in  c la im  5  in  which  t h e  w e l d e d   p o r t i o n s   o f  

the  f l a n g e s   occupy  a  major  p o r t i o n   of  the  c i r c u m f e r e n c e   of  the  f l a n g e .  

7.  A  method  of  m a n u f a c t u r e   of  a  s ea l   of  the  b a l l   type ,   c o m p r i s i n g  

forming  a  p a i r   of  cup-shaped   members  each  having  an  open  end  with  a  

r a d i a l l y   e x t e n d i n g   f l ange   a t   sa id   open  end,  forming  an  a p e r t u r e   in  o n e  

of  s a id   cup- shaped   members  in  a  p o r t i o n   t h e r e o f   o p p o s i t e   the  open  e n d ,  

p r e s s   f i t t i n g   a  p l a t f o r m   of  a  shack le   l ock ing   dev i ce   i n t o   the  a p e r t u r e  

from  the  open  end,  a s s emb l ing   the  o the r   cup-shaped   member  over  the  o t h e r  

end  of  the  shack le   l ock ing   p l a t f o r m   so  t h a t   the  r a d i a l   f l a n g e s   of  t h e  

two  cup- shaped   members  are   super imposed ,   and  weld ing   s a id   f l a n g e s   t o g e t h e r .  



8.  A  method  as  se t   out   in  c la im  5  which  i n c l u d e s   forming  a  s e r i e s  

of  welding  p r o j e c t i o n s   on  the  r a d i a l   f l ange   of  at   l e a s t   one  of  s a i d  

members ,   and  welding  the  f l a n g e s   t o g e t h e r   with  c u r r e n t   and  p r e s s u r e   in  a  

manner  such  as  to  e l i m i n a t e   sa id   p r o j e c t i o n s   and  cause  sa id   f l anges   t o  

be  adhered   t i g h t l y   t o g e t h e r   w i t h o u t   any  gap  between  the  f l anges   at  t h e  

p e r i p h e r y   t h e r e o f ,   the  welded  p o r t i o n   e x i s t i n g   t h roughou t   a  major  p o r t i o n  

of  the  c i r c u m f e r e n c e   of  the  f l a n g e s .  

9.  A  s ea l   body  which  has  been  manufac tu red   by  the  method  of  c laim  7 .  

10.  A  s ea l   body  which  has  been  manufac tu red   by  the  method  of  c laim  8 .  
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