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The  i n v e n t i o n   d e s c r i b e d   and  claimed  h e r e i n   r e l a t e s   to  a  me thod  

and  a  tool   for  a t t a c h i n g   p r i n t   e lements   to  a  p r i n t   band  in  a  d o t  

p r i n t e r .  

P r io r   known  methods  for  a t t a c h i n g   p r i n t   e lements   to  a  metal  b a n d  

inc lude   r e s i s t a n c e   spot  welding,   l a s e r   welding  and  b r a z i n g .   I n  

a l l   these   p r o c e s s e s   the  th in   p r i n t b a n d   is  s u b j e c t e d   to  e x t r e m e  

heat   which  causes  s t r e s s e s   in  the  m a t e r i a l .   Thus,  f u r t h e r   h e a t  

t r e a t m e n t   p r o c e s s e s   are  needed  in  order   to  remove  sa id   s t r e s s e s  

i n   the  band  m a t e r i a l .   Also  a  l a se r   heat   t r e a t m e n t   of  each  i n d i -  

v idua l   p r i n t   element  to  harden  them  is  needed.   In  summary,  t h i s  

m a n u f a c t u r i n g   p r o c e s s e s   are  very  c o m p l i c a t e d ,   time  consuming  and  

as  a  consequence  t h e r e o f   very  e x p e n s i v e .  

It  is  f u r t h e r   p r i o r   known  from  US  P a t e n t s   4 .299 .519   and  4 . 2 3 3 . 8 7 9  

in  combina t ion   with  3 .645.125  to  secure   two  p l a t e s   t o g e t h e r   by  

r i v e t i n g   or  swaging  us ing  a  two  pa r t   member.  These  p a t e n t s   d e -  

s c r i b e   a  two  p iece   f a s t e n e r   and  an  i n s t a l l a t i o n   too l   for  s e c u r i n g  

two  th in   p l a t e s   t o g e t h e r   us ing  a  pin  and  a  swageable   c o l l a r .   The 

too l   exe r t s   an  ax i a l   p u l l i n g   force   on  the  pin  and  r e a c t i o n   f o r c e  

on  the  c o l l a r   so  as  to  swage  the  c o l l a r   into  engagement  with  t h e  



pin.   This  method  is  not  a p p l i c a b l e   for  a t t a c h i n g   p r i n t   e l e m e n t s  

to  a  t h i n   p r i n t   band  as  the  ax i a l   forces   wi l l   cause  dammages  t o  

the  p r i n t   b a n d .  

The  i n v e n t i o n   as  c laimed  is  i n t ended   to  remedy  the  above  m e n t i o n e d  

drawbacks.   It  so lves   the  problem  of  how  to  a t t a c h   p r i n t   e l e m e n t s  

to  a  t h i n   s t e e l   band  of  a  dot  ma t r ix   p r i n t e r   wi thou t   c a u s i n g  

damages  to  the  p r i n t   band  or  changing  the  m e t a l l u r g i c a l   p r o p e r -  

t i e s   of  the  p a r t s   by  means  of  a  s p e c i a l   tool   which  exe r t s   an  e n -  

t i r e l y   r a d i a l   fo rce   to  swage  a  c o l l a r   inwardly   to  conform  to  a  

r ecess   of  the  p r i n t   e l e m e n t .  

The  advan tages   o f f e r e d   by  the  i n v e n t i o n   are  mainly  t h a t   by  t h e  

use  of  the  new  too l   the  p r i n t   e lements   can  be  a t t a c h e d   to  the  t h i n  

s t e e l   p r i n t   band  in  a  f a s t   and  economical   way  wi thout   e x p o s i n g  

the  band  to  heat   or  s t r e s s   which  can  cause  i r r e p a r a b l e   damages 

and  causes  need  of  f u r t h e r   p rocess   s t eps   to  get  r id   of  s t r e s s e s  

in  the  band.  F u r t h e r ,   with  the  new  method  the  p r i n t   band  is  n o t  

s u b j e c t e d   to  a x i a l   forces   from  the  t o o l .  

The  i n v e n t i o n ,   which  is  de f ined   in  the  a t t a c e d   c la ims ,   is  d e -  

s c r i b e d   in  d e t a i l   below  with  r e f e r e n c e   to  the  drawings  in  which:  -  

F i g u r e   1  shows  a  t y p i c a l   p r i n t   band  for  a  dot  band  p r i n t e r   and 

an  exploded  view  of  a  p r i n t   element  and  a  c o l l a r ;  



Figure   2  shows  a  f i r s t   a l t e r n a t i v e   a t t achment   of  a  p r i n t   e l e m e n t  

to  a  p r i n t   b a n d ;  

Figure   3  shows  a  second  a l t e r n a t i v e   a t t achmen t   of  a  p r i n t   e l e m e n t  

to  a  p r i n t   band ;  

F igure   4  shows  a  s c h e m a t i c a l   view  of  a  tool   for  f a s t e n i n g   a  p r i n t  

element  to  a  p r i n t   band  and 

Figure   5  shows  en la rged   p i c t u r e s   of  c r o s s c u t s   of  a  p r i n t   e l e m e n t  

f a s t e n e d   to  a  p r i n t   b a n d .  

F igure   1  shows  a  t y p i c a l   p r i n t   band  1  made  in  t h in   hardened  s t e e l .  

The  p r i n t   band  is  p rov ided   with  openings  2  and  3  forming  t o n g u e s  

4  having  holes  5  for  a t t achmen t   of  p r i n t   e lements   6.  The  p r i n t  

band  is  also  p rov ided   with  t iming  s l o t s   8  and  9.  F igure   1  a l s o  

shows  an  exploded  view  of  the  p r i n t   element  6  and  the  c o l l a r   7 

for  a t t a c h i n g   the  p r i n t   element  to  the  p r i n t   band .  

F igure   2  A  shows  a  f i r s t   a l t e r n a t i v e   form  of  a  p r i n t   element  6 .  

The  p r i n t   e lement ,   which  is  made  of  hardened  s t e e l ,   is  p r o v i d e d  

with  a  c y l i n d r i c a l   pa r t   26  having  a  necked-down  p o r t i o n   23,  a  

f lange   24  and  an  anvi l   s u r f a c e   22  and  a  dot  impactor   pa r t   25.  

The  c y l i n d r i c a l   par t   26  of  the  p r i n t   element  is  i n s e r t e d   into  t h e  

hole  5  of  the  p r i n t   band  1  and  held  in  a  f ixed   p o s i t i o n   w i t h  

f lange   24  s l i g h t l y   p r e s sed   a g a i n s t   the  p r i n t   band.  A  s w a g e a b l e  

c o l l a r   27  of  unhardened  s t e e l   is  t h r e a d e d   over  the  c y l i n d r i c a l  



p a r t   26  to  con t ac t   with  the  p r i n t   band  1  and  t h e r e a f t e r   r a d i a l l y  

p r e s s e d   a g a i n s t   the  c y l i n d r i c a l   pa r t   26  so  tha t   the  m a t e r i a l   f l ows  

in to   the  necked-down  p o r t i o n   23  and  t he r eby   m e c h a n i c a l l y   l o c k s  

the  p r i n t   element  to  the  p r i n t   band.  F igure   2  B  shows  a  s c h e -  

m a t i c a l   c r o s s - s e c t i o n a l   wiew  of  such  a  p r i n t   element  f a s t e n e d   t o  

the  p r i n t b e l t .  

F igu re   3  A  shows  a  second  a l t e r n a t i v e   form  of  a  p r i n t   element  6 .  

In  t h i s   embodiment  the  p r i n t   element  c o n s i s t s   of  a  dot  i m p a c t o r  

pa r t   34,  a  c y l i n d r i c a l   pa r t   36  with  a  necked  down  p o r t i o n   33  and  

an  anv i l   pa r t   31  with  an  anv i l   s u r f a c e   32.  The  d iamete r   of  t h e  

anv i l   pa r t   31  is  g r e a t e r   than  the  d iamete r   of  the  c y l i n d r i c a l   p a r t  

36  and  t h e r e f o r e   the  anv i l   pa r t   a lso  se rves   as  a  f l ange .   The  p r i n t  

element  is  m e c h a n i c a l l y   a t t a c h e d   to  the  p r i n t   band  in  the  same 

way  as  d e s c r i b e d   above  in  connec t i on   with  f i g u r e   2.  F igure   3  B 

shows  a  s c h e m a t i c a l   c r o s s - s e c t i o n a l   view  of  a  second  type  p r i n t  

e lement   f a s t e n e d   to  the  p r i n t   b a n d .  

F igure   4  shows  in  schemat ic   form  a  too l   for  f a s t e n i n g   the  p r i n t  

e lements   6  to  the  p r i n t   band  1.  The  t oo l   comprises   an  ou te r   c y -  

l i n d r i c a l   c o l l e t   41,  a  t r i s e c t i o n a l   jaw  42  and  an  a x i a l l y   movab le ,  

c y l i n d r i c a l   wedge  43.  The  c y l i n d r i c a l   c o l l e t   41  is  p rov ided   w i t h  

an  inward ly   e x t e n d i n g   annu la r   f l ange   41'  having  an  annular   p i v o t  

edge  44.  The  t r i s e c t i o n a l   jaw  42  comprises   t h r e e   p a r t s   s e p a r a t e d  

from  each  o the r   by  s l o t s   and  forming  a  r o t a t i o n a l   body  c o m p r i s i n g  

an  upper  p o r t i o n   45,  an  i n t e r m e d i a t e   p o r t i o n   46  and  a  lower  p o r -  

t i o n   47.  The  upper  c y l i n d r i c a l   p o r t i o n   45  of  the  body  has  an  



outer   d iamete r   s u b s t a n t i a l l y   less  than  the  inner   d i ame te r   of  t h e  

c y l i n d r i c a l   c o l l e t   41  and  an  inner   d iamete r   d  and  a  lower  i n w a r d l y  

s l o p i n g   s u r f a c e   48.  The  i n t e r m e d i a t e   p o r t i o n   46  of  said  body  h a s  

an  outer   c y l i n d r i c a l   s u r f a c e   49  which  t o g e t h e r   with  the  s l o p i n g  

s u r f a c e   48  forms  an  annular   nip  46 ' ,   a  f i r s t   inner   c y l i n d r i c a l  

s u r f a c e   51  having  a  d i ame te r   d  and  a  h e i g t h   of  d/2  and  a  s e c o n d  

inner   c y l i n d r i c a l   s u r f a c e   52  having  a  sma l l e r   d i ame te r .   The  two 

c y l i n d r i c a l   s u r f a c e s   51"and  52  are  j o ined   by  a  p lane  s u r f a c e   53 .  

The  lower  p o r t i o n   47  of  the  body  forms  a  t a p e r e d   cone  having  a  

c y l i n d r i c a l   c a v i t y   54  with  a  d iamete r   s l i g h t l y   g r e a t e r   than  t h e  

outer   d iameter   of  the  swageable  c o l l a r   7.  The  t r i s e c t i o n a l   j aw 

42  is  p i v o t a l l y   j o u r n a l l e d   in  the  annula r   nip  46'  around  the  p i v o t  

edge  44.  The  t h ree   pa r t s   of  the  jaw  are  held  in  a  spaced  r e -  

l a t i o n s h i p   and  in  con t ac t   with  the  annu la r   p ivo t   edge  44  by  a  

s p h e r i c a l   s t e e l   member  58  having  a  d i amete r   equal  to  the  i n n e r  

d iamete r   d  of  the  upper  p o r t i o n   45  of  the  body  and  i t s   c en t r e   i n  

the  plane  c o n t a i n i n g   sa id   annula r   p ivo t   edge  44.  The  t h r e e   j aw 

p a r t s   are  s e p a r a t e d   from  each  o ther   by  equal  s l o t s   62a,  62b  and  

62c  (Fig.  4B)  by  means  not  shown.  F u r t h e r ,   the  jaw  p a r t s   h e l d  

in  the  p o s i t i o n   shown  in  f i gu re   4A  by  r e s i l i e n t   means  (not  shown) .  

A  c y l i n d r i c a l   wedge  43  is  a x i a l l y   movable  via  a  p i s t o n   59  by  a 

l i n e a r   motor  55,  e.  g.,   a  h y d r a u l i c   or  pneumat ic   motor,  which  i s  

f i x e d l y   mounted  to  the  c y l i n d r i c a l   c o l l e t   41  by  means  of  a  p l a t e  

57.  When  the  wedge  43  is  moved  downwards  from  the  s t a r t   p o s i t i o n  

shown  in  f i gu re   4A  it   p r e s s e s   the  upper  p o r t i o n s   of  the  jaw  p a r t s  

apa r t .   Then,  by  the  lever   e f f e c t   the  jaw  t i p s   60  is  moved  i n -  

w a r d l y .  



Figure   4B  is  a  c r o s s - s e c t i o n a l   view  along  l ine   A-A  i  f i gu re   4A 

with  the  s p h e r i c a l   member  51  remowed  showing  the  t h r ee   pa r t s   4 2 a ,  

42b  and  42c  of  the  jaw  42  s e p a r a t e d   by  the  s l o t s   62a,  62b  and  62c .  

The  f u n c t i o n   of  the  too l   40  is  as  fo l lows :   A  swageable  c o l l a r   7 

is  i n s e r t e d   into  the  c a v i t y   54  of  the  jaw  42  and  the  l i n e a r   mo to r  

55  is  a c t t i v a t e d   and  moves  the  wedge  downwards  a  shor t   d i s t a n c e  

t h e r e b y   g r i p p i n g   the  swageable   c o l l a r   7.  The  too l   40  is  t h a n  

moved  so  t h a t   the  swageable  c o l l a r   7  is  t h r eaded   over  the  c y l i n -  

d r i c a l   pa r t   26  of  a  p r i n t   element  6  which  has  been  i n s e r t e d   in  a  

hole   5  of  p r i n t   band  1.  The  swageable   c o l l a r   is  moved  so  t h a t  

i t   s l i g h t l y   c o n t a c t s   the  p r i n t   band  1.  With  the  too l   in  t h i s  

p o s i t i o n   the  l i n e a r   motor  55  is  again  a c t i v a t e d   and  moves  t h e  

wedge  43  f u r t h e r   downwards.  By  the  lever   e f f e c t   the  jaw  t i p s   60 

p r e s s e s   the  swageable   c o l l a r   7  r a d i a l l y   inwards  so  t h a t   the  ma- 

t e r i a l   of  the  c o l l a r   as  d e s c r i b e d   above  flows  into  the  necked-down 

p o r t i o n   23  of  the  c y l i n d r i c a l   pa r t   26  of  the  p r i n t   element  6.  

Excess  m a t e r i a l   of  the  swageable  c o l l a r   7  flows  in to   the  s l o t s  

62a,  62b  and  62c  between  the  jaw  p a r t s   42a,  42b  and  42c.  Thus ,  

the  p r i n t   element  6  is  m e c h a n i c a l l y   s ecured   to  the  p r i n t   band  1 

w i thou t   exposing  the  p r i n t   band  to  a x i a l   forces   t h a t   may  damage 

the  p r i n t   band .  

F i g u r e   5A  is  an  e n l a r g e d   p i c t u r e   of  a  c r o s s - s e c t i o n   of  a  c o l l a r  

7  f a s t e n e d   to  a  p r i n t   element  6  in  accordance   with  the  i n v e n t i o n .  

The  p i c t u r e   shows  how  m a t e r i a l   has  flown  out  into  the  space  b e -  

tween  the  jaw  t i p s .   F igure   5B  is  an  en l a rged   p i c t u r e   of  a  



c r o s s - s e c t i o n   of  a  p r i n t   element  6  f a s t e n e d   by  a  c o l l a r   7  to  t h e  

p r i n t   band  1  in  a c c o r d a n c e  w i t h   the  i n v e n t i o n .   The  p i c t u r e   shows 

how  m a t e r i a l   has  flown  into  the  necked-down  p o r t i o n   23  of  t h e  

p r i n t   element  6. 

The  i n v e n t i o n   is  not  to  be  l i m i t e d   by  the  embodiments  shown  i n  

the  drawings  and  d e s c r i b e d   in  the  s p e c i f i c a t i o n   which  are  g i v e n  

by  way  of  example  and  not  of  l i m i t a t i o n s .  



1.  Method  for  a t t a c h i n g   p r i n t   e lements   to  the  band  of  a  dot  b a n d  

p r i n t e r ,  

c h a r a c t e r i z e d   in  t h a t  

a  swageable  c o l l a r   (7)  is  swaged  to  a  p r i n t   element  (6)  by  an  

e n t i r e l y   r a d i a l ,   inward ly   d i r e c t e d   f o r c e .  

2.  Method  a c c o r d i n g   to  claim  1,  

c h a r a c t e r i z e d   in  t h a t  

the  p r i n t   e l e m e n t  ( 6 )   is  p rov ided   with  a  c y l i n d r i c a l   p o r t i o n   (26)  

having  a  necked-down  p o r t i o n   (23)  and  in  t h a t   the  c o l l a r   (7)  i s  

p r e s s e d   a g a i n s t   sa id   c y l i n d r i c a l   p o r t i o n   (26)  so  t h a t   m a t e r i a l  

flows  in to   sa id   necked-down  p o r t i o n   ( 2 3 ) .  

3.  Method  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 ,  

c h a r a c t e r i z e d   in  t h a t  

a  m u l t i s e c t i o n a l   jaw  (42)  is  used  to  swage  the  c o l l a r   whereby  

excess  m a t e r i a l   flows  into  the  s l o t s   (62)  between  the  jaw  p a r t s  

(42a,  42b  and  4 2 c ) .  



c r o s s - s e c t i o n   of  a  p r i n t   element  6  f a s t e n e d   by  a  c o l l a r   7  to  t h e  

p r i n t   band  1  in  accordance   with  the  i n v e n t i o n .   The  p i c t u r e   shows 

how  m a t e r i a l   has  flown  into  the  necked-down  p o r t i o n   23  of  t h e  

p r i n t   element  6.  

The  i n v e n t i o n   is  not  to  be  l i m i t e d   by  the  embodiments  shown  i n  

the  drawings  and  d e s c r i b e d   in  the  s p e c i f i c a t i o n   which  are  g i v e n  

by  way  of  example  and  not  of  l i m i t a t i o n s .  



1.  Method  for  a t t a c h i n g   p r i n t   e lements   to  the  band  of  a  dot  band  

p r i n t e r ,  

c h a r a c t e r i z e d   in  t h a t  

a  swageable   c o l l a r   (7)  is  swaged  to  a  p r i n t   element  (6)  by  an  

e n t i r e l y   r a d i a l ,   inward ly   d i r e c t e d   f o r c e .  

2.  Method  a cco rd ing   to  claim  1, 

c h a r a c t e r i z e d   in  t h a t  

the  p r i n t   e l e m e n t  ( 6 )   is  p rov ided   with  a  c y l i n d r i c a l   p o r t i o n   (26)  

having  a  necked-down  p o r t i o n   (23)  and  in  t h a t   the  c o l l a r   (7)  i s  

p r e s s e d   a g a i n s t   sa id   c y l i n d r i c a l   p o r t i o n   (26)  so  t h a t   m a t e r i a l  

flows  in to   sa id   necked-down  p o r t i o n   ( 2 3 ) .  

3.  Method  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 ,  

c h a r a c t e r i z e d   in  t h a t  

a  m u l t i s e c t i o n a l   j aw (42)   is  used  to  swage  the  c o l l a r   whereby  

excess  m a t e r i a l   flows  into  the  s l o t s   (62)  between  the  jaw  p a r t s  

(42a,  42b  and  4 2 c ) .  



4.  Tool  for  a t t a c h i n g   p r i n t   e lements   to  the  band  of  a  dot  b a n d  

p r i n t e r   accord ing   to  the  method  of  claim  1, 

c h a r a c t e r i z e d   by  

a  c y l i n d r i c a l   c o l l e t   (41),  a  jaw  (42)  having  at  l e a s t   two  p a r t s  

(42a,  42b)  p i v o t a l l y   j o u r n a l l e d   on  an  annula r   f lange   (41 ' )   of  s a i d  

c o l l e t   (41)  and  means  (43)  for  o p e r a t i n g   the  jaw  ( 4 2 ) .  

5.  Tool  accord ing   to  claim  4 ,  

c h a r a c t e r i z e d   in  t h a t  

said  means  for  o p e r a t i n g   the  jaw  (42)  is  a  c y l i n d r i c a l   wedge  (43)  

r e c i p r o c a l l y   movable  by  means  of  a  l i n e a r   motor  ( 5 5 ) .  

6.  Tool  accord ing   to  claim  4  or  5 ,  

c h a r a c t e r i z e d   in  t h a t  

the  pa r t s   of  the  jaw  (42)  forms  a  r o t a t i o n a l   body  having  an  u p p e r  

p o r t i o n   45,  an  i n t e r m e d i a t e   p o r t i o n   46  and  a  lower  p o r t i o n   4 7 ,  

whereby  the  upper  p o r t i o n   (45)  has  a  ou te r   d iameter   s u b s t a n t i a l l y  

less   than  the  inner   d iamete r   of  the  c o l l e t   (41),  an  inner   d i a m e t e r  

d  and  a  lower  inward ly   s l o p i n g   s u r f a c e   (48),   the  i n t e r m e d i a t e  

p o r t i o n   (46)  has  ou te r   c y l i n d r i c a l   s u r f a c e   (49)  which  t o g e t h e r  

with  sa id   s l op ing   s u r f a c e   (48)  forms  an  annula r   nip  ( 4 6 ' ) ,   a  f i r s t  



inner   c y l i n d r i c a l   s u r f a c e ( 5 1 )   having  a  d iamete r   d  and  a  h e i g h t  

d/2  and  a  second  inner   c y l i n d r i c a l   s u r f a c e   52  having  a  s m a l l e r  

d i ame te r   and  the  lower  p o r t i o n   (47)  forms  a  t a p e r e d   c y l i n d e r  

having  a  c y l i n d r i c a l   c a v i t y   54  having  a  d i amete r   s l i g h t l y   g r e a t e r  

than  the  d iamete r   of  a  c o l l a r   (7)  which  are  to  be  swaged.  

7.  Tool  acco rd ing   to  clam  4  to  6,  c h a r a c t e r i z e d   in  t h a t  

the  j a w  p a r t s   ( 42a ,42b ,42c )   are  held  in  a  spaced  r e l a t i o n s h i p   and 

with  the  nip  (46 ' )   in  c o n t a c t   with  the  annu la r   p ivo t   edge  (44)  

b y   means  of  a  s p h e r i c a l   member  (51)  having  a  d i ame te r   equal  t o  

the  inner   d iamete r   d  of  the  upper  p o r t i o n   (45)  of  sa id   r o t a t i o n a l  

b o d y .  
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