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Needle  printing  head  improved  for  an  easy  assembling. 

O  

Needle  printing  head  improved  for  an  easy  assembling 
comprising  a  needle  guiding  group  having  a  plurality  of  needles 
substantially  arranged  according  to  an  axial  direction  and 
guided  by  a  plurality  of  diaphragms  arranged  according  to  said 
axial  direction  and  perpendicularly  to  it,  wherein  two  conti- 
guous  diaphragms  arranged  at  one  end  of  the  needles  or  at  the 
other  one  can  assume  two  different  axial  positions,  a  working 
position  and  an  assembling  position  respectively  and,  in  the 
assembling  position  cause  controlled  bending  stresses  in  the 
needles  and  generate,  by  friction,  restraint  reactions  in  axial  di- 
rection  which  prevent  the  axial  moving  of  the  needles  and  lock 
them  in  assembling  position,  making  easier  the  printing  head 
assembling. 



The  p r e sen t   i n v e n t i o n   r e l a t e s   to  a  needle  p r i n t i n g   head  improved  f o r  

an  easy  a s s e m b l i n g .  

Needle  p r i n t i n g   heads  having  a  modular  s t r u c t u r e   c o n s i s t i n g   in  g r o u p s  

or  modules  assembled  each  o ther   are  known  in  the  a r t .  

A  t y p i c a l   modular  s t r u c t u r e   is  for  i n s t a n c e   d i s c l o s e d   in  US  p a t e n t  

n.  4 ,260 ,270   which  po in t s   o u t  t h e   head  as  c o n s t i t u t e d  b y  :  

-  a  needle  guiding  g r o u p ;  

-  an  e l e c t r o m a g n e t   g r o u p ;  

-  an  armature   r e t a i n e r   g r o u p .  

US  pa ten t   4 ,230 ,412   too  d i s c l o s e s   a  t y p i c a l   modular  s t r u c t u r e   of  a 

p r i n t i n g   head  c o n s t i t u t e d   by :  

-  a  needle  guiding  group  which  acts   as  a rmature   r e t a i n e r   element  t o o ;  

-  an  e l e c t r o m a g n e t   g r o u p .  

The  assembl ing   of  such  kind  of  p r i n t i n g   head  is  r e l a t i v e l y   s imple ,   t h e  

only  f i x ing   of  the  s e v e r a l " g r o u p s   one  ano ther   by  screws  or  o ther   equi  

va len t   means  being  r e q u i r e d .  

However  the  mounting  o p e r a t i o n   is  made  d i f f i c u l t   by  the  need  to  i n s e r t  

the  p r i n t i n g   needle  in  the  needle  guiding  group  which  i n s e r t i o n   r e q u i  

re  a  c a r e f u l   and  expens ive   h a n d l i n g .  

In  fact   the  needle  guiding  group  is  c o n s t i t u t e d   by  a  con ica l   or  p y r a -  

midal  nose  i n t e r n a l l y   provided  with  t r a n s v e r s a l l y   a r ranged  h o l l o w e d  

diaphragms  and  s u p p l i e d ,   at  the  cone  b a s i s ,   with  a  d r i l l e d   p l a t e   a n d ,  

on  the  cone  top,  with  a  needle  guiding  r u b y .  

Each  of  the  needle  is  i n s e r t e d   into  a  c o r r e s p o n d i n g   opening  in  t h e  

p l a t e ,   the  diaphragms  and  the  r u b y .  

Each  of  the  needle  is  p rovided  with  an  impact  h e a d .  

A  coil  spr ing   is  i n s e r t e d   on  each  needle  between  the  impact  head  and 

needle  guiding  group  p l a t e .  



When  the  p r i n t i n g   head  is  a ssembled ,   the  sp r ings   are  loaded  and  t h e  

needles   kept  in  a  rest   p o s i t i o n   such  that   the  needle  p r i n t i n g   t ip  i s  

coplanar   to  the  e x t e r n a l   side  of  the  guiding  ruby  at  the  nose  end .  

However,  during  the  a s sembl ing ,   when  the  head  is  not  assembled  y e t ,  

the  sp r ings   are  r e l eased   and  impose  to  the  needle  a  p o s i t i o n   such  t h a t  

the  needle  p r i n t i n g   ends  get  out  from  the  needle  gu id ing   ruby  and  p r a c  

t i c a l l y   prevent   the  a s s e m b l i n g .  

The  a s s e m b l i n g  o f   the  s eve ra l   groups ,   in  f a c t ,   invo lves   a  p r e s s u r e  

e x t e r t e d   on  the   needles   which  tend  to  i n s e r t   into  the  needle  g u i d i n g  

r u b y .  

The  needles   being  not  guided  at  the  t i p ,   they  can  stumble  over  the  ru 

by  i n s t ead   of  i n s e r t i n g   into  i t ,   b reak ing   themselves   or  d i s p l a c i n g   t h e  

ruby  from  i t s   h o u s i n g .  

To  overcome  such  i nconven i en t   US  pa ten t   N.  4 ,441 ,828   d i s c l o s e s   an  im- 

proved  p r i n t i n g   head  where  the  bas i s   of  the  needle  guiding  group  move 

a x i a l l y   from  a  back  p o s i t i o n   nearer   to  the  needle  guiding  ruby  to  a  mo 

re  d i s t a n t   working  p o s i t i o n .  

The  assembl ing   is  compl ica ted   by  ano ther   problem  that   is  the  r isk  t h a t  

the  needles   get  out  not  only  from  the  end  ruby  but  from  a l l   t h e i r  

h o u s i n g s .  

For  i n s t a n c e ,   in  the  case  of  the  p r i n t i n g   heads  d i s c l o s e d   by  US  p a t e n t  

n.  4 ,260,270  the  assembl ing   of  the  s eve ra l   groups  must  be  p e r f o r m e d  

a r r ang ing   the  armature   r e t a i n i n g   group  with  the  i n t e r n a l   s ide ,   that   i s  

with  the  a rmature   hous ings ,   turned  upwords .  

This  is  necessa ry   because  the  a rmatures   are  f r e e l y   a r ranged  in  s u i t a -  

ble  housings  of  the  r e t a i n i n g   e l e m e n t .  

The  e l e c t r o m a g n e t   group  must  be  placed  on  the  armature   r e t a i n i n g   group 

and,  e v e n t u a l l y ,   the  needle  guiding  group  must  be  placed  on  the  two 

prev ious   groups  with  the  nose  turned  upwords .  

In  th is   p o s i t i o n   the  reduced  f r i c t i o n   e x t e r t e d - b y   the  housing  on  t h e  



needles   does  not  assure   t h e i r   becoming  uns t rung   from  the  r e s p e c t i v e  

housings   due  to  g r a v i t y .  

F u r t h e r ,   i n d e p e n d e n t l y   from  the  o r i e n t a t i o n   in  the  space  of  the  n e e d l e  

guiding  group,  an  u n c a r e f u l   handl ing   of  the  same can  cause  a  t e m p o r a -  

neous  loading  of  the  spr ing  coupled  to  each  needle  and  the  s u b s e q u e n t  

r e l e a s e   of  the  same  which  would  throw  the  needle  out  of  i t s   h o u s i n g .  

In  the  p r i o r   art   these  i n c o n v e n i e n t s   have  been  overcome  by  means  o f  

locking  p i n c e r s   which  s e t t i n g   on  the  needles   through  s u i t a b l e   o p e n i n g s  

provided  in  the  nose  s i d e s ,   lock  the  needles   in  t h e i r   h o u s i n g s .  

The  use  of  locking  p i n c e r s   is  however  c r i t i c a l   as  the  needles   must  n o t  

undergo  u n c o n t r o l l e d   bending  s t r e s s e s   which  could  bent  or  break  them.  

The  locking  by  p i n c e r s   is  t h e r e f o r e   p a r t i c u l a r l y   c a r e f u l   and  l a b o r i o u s  

a n d  g r e a t l y   weighs  on  the  a ssembl ing   time  and  on  the  p r i n t i n g   h e a d  

c o s t s .  

A  p a r t i a l   s o l u t i o n   to  th i s   problem  is  f u r t h e r   o f f e r e d   by  US  p a t e n t  

n.  4 ,441 ,828   which  d i s c l o s e s   an  improved  p r i n t i n g   head  where  t h e  

needle  guiding  group  p l a t e   is  movable  from  a  back  p o s i t i o n ,   n e a r e s t  

to  the  needle  guiding  ruby,  to  a  more  d i s t a n t   working  p o s i t i o n .  

The  needle  assembl ing   is  performed  with  the  p l a t e   in  back  p o s i t i o n   so 

t h a t   the  needles   do  not  get  out  from  the  guiding  ruby  even  if  the  r e -  

ta ted  spr ing  is  r e l e a s e d .   It  is  however  c lear   that   the  needle  u n t h r e a  

t ing  due  to  a c c i d e n t a l   s t r e s s e s   or  to  g r a v i t y   is  not  avoided  in  c a s e  

the  guiding  group  is  o v e r t u r n e d ,   s e t t i n g   the  nose  upwords .  

These  i n c o n v e n i e n t s   are  overcome  by  the  improved  mosaic  head  o b j e c t  

of  the  p re sen t   i n v e n t i o n   which  is  p rovided  with  means  for  a x i a l l y  

move  not  only  one  diaphragm  at  the  end  of  the  needle  guiding  g r o u p ,  

that   is  the  p l a t e   or  the  ruby,  but  c o n t i g u o u s   diaphragm  t o o .  

With  the  moving  of  two  con t iguous   d iaphragms ,   the  d i sp l acemen t   of  t h e  

needle  guiding  r e s t r a i n t s   from  t h e i r   normal  p o s i t i o n ,   in  normal  d i r e c  

t ion  as  to  the  needle  run,  causes  a  c o n t r o l l e d   bending  of  the  n e e d l e s  



t h e m s e l v e s ,   hence  e l a s t i c a l   r e a c t i o n s   opposed  by  c o r r e s p o n d e n t   r e -  

s t r a i n t   r e a c t i o n s .  

These  r e a c t i o n s   apply  to  the  needles   some  contac t   f o r c e s ,   c o n t r o l l e d ,  

that   is  p r e e s t a b l i s h e d , a n d   s u f f i c i e n t   to  prevent   by  f r i c t i o n   the  nee 

dle  u n t h r e a t i n g   from  the  housing  due  to  g r a v i t y   or  to  an  a c c i d e n t a l  

loading  of  the  s p r i n g s .  

These  and  other   f e a t u r e s   wil l   appear  c l e a r l y   from  the  fo l lowing   d e -  

s c r i p t i o n   and  from  the  drawings  where :  

Figure  1  shows  in  s ec t i on   view  an  improved  needle  p r i n t i n g   head  a c -  

cording  to  the  i n v e n t i o n .  

.F igu re   2  shows  in  p e r s p e c t i v e   exploded  view  an  element  of  the  p r i n t i n g  

head  of  Fig.  1 .  

Figure  3  s c h e m a t i c a l l y   shows  the  e f f e c t s   on  a  needle  of  an  a x i a l  

d i sp l acemen t   of  two  r e s t r a i n t s   in  the  p r i n t i n g   head  of  Fig.  2 

opposed  to  the  ax ia l   d i sp l acemen t   of  only  one  needle  g u i d i n g  

r e s t r a i n t .  

Figure  4  shows  in  s ec t ion   view  a  p r i n t i n g   head  of  the  type  for  i n s t a n  

ce  d i s c l o s e d   in  US  pa ten t   n.  4 ,260 ,270 ,   but  improved  in  o r d e r  

to  enable  an  easy  a s s e m b l i n g .  

The  head  is  shown  with  the  nose  turned  upwords  to  b e t t e r   ev idence ,   i n  

t h e   f o l l o w i n g ,  t h e  a s s e m b l i n g   problems  which-must  be  s o l v e d .  

The  head  comprises  a  needle  guiding  group  1,  an  e l e c t r o m a g n e t   group  2 

and  an  armature   r e t a i n e r   group  3 .  

The  needle  guiding  group  c o n s i s t s   of  a  nose  or  body  4  e longa ted   in  t h e  

d i r e c t i o n   of  a  l o n g i t u d i n a l   axis  8,  with  a  g e n e r i c a l   C  s e c t i o n   t a p e r e d  

at  the  hand  of  top  5,  a  f lange  6  a r ranged   at  the  bas i s   of  nose  4  and 

ex tending   outward  th is   one  and  a  c y l i n d r i c   or  p r i s m a t i c   bush  e x t e n d i n g  

at  the  oppos i t e   side  of  the  f lange   with  regard  to  nose  4 .  

The  needle  guiding  group  can  be  s u i t a b l y   ob ta ined   by  ca s t i ng   or  by 

m o l d i n g .  



Nose  4  and  bushing  7  are  i n t e r n a l l y   provided  with  needle  g u i d i n g - d i a  

phragms  9,  10,  11  spaced  along  axis  8  of  the  group  and  a r ranged   p e r -  

p e n d i c u l a r l y   to  i t .   - 

Each  of  the  diaphragms  is  provided  with  a  number  of  openings  equal  t o  

the  number  of  the  needles   to  be  guided,   which  a r e  c i r c u l a r l y   a r r a n g e d  

around  a x i s  8 ,   in  diaphragm  11,  more  d i s t a n t   from  the  top  of  the  nose, 

then  in  e l l i p t i c a l   c o n f i g u r a t i o n ,   more  and  more  f l a t t e n e d ,   i n  t h e  

o ther   d i a p h r a g m s  1 0 ,   9 .  

The  top  of  the  nose  has  a  p r i s m a t i c   housing  where  a  s l i de   12  is  i n s e r  

ted  a x i a l l y   movable  along  axis  8 .  

Two  pa i r s   of  V  shaped  grooves  13,  1 4 ,  a x i a t l y   spaced  by  a  d i s t a n c e   H, 

are  provided  on  the  i n t e r n a l   s ides   of  the  nose  in  co r r e spondence   o f  

the  inner  p o r t i o n   of  the  p r i s m a t i c   h o u s i n g .  

Sl ide   12  has  an end  15  where  a  n e e d l e  g u i d i n g   ruby  16  is  set  which  i s  

provided  with  a  number  of  open ings ,   equal  to  the  number  of  n e e d l e s ,  

a r ranged   on  one  or  two  l i n e s ,   or  in  a l t e r n a t i v e ,   provided  with  one  o r  

two  con t iguous   needle  guiding  g r o o v e s .  

Sl ide   12  f u r t h e r   has  an  i n t e r n a l   diaphragm  17,  it  too  provided  w i t h  

openings  or  con t iguous   grooves  for  the  needle  g u i d i n g .  

A  c e r t a i n   number  of  n e e d l e s ,   g e n e r a l l y   v a r i a b l e   from  7  to  24,  a c c o r d  

ing  to  the  kind  o f  p r i n t i n g  h e a d ,   is  i n s e r t e d   into  the  d i a p h r a g m  a n d  

the  ruby  o p e n i n g s .  

Each  needle  is  guided  by  the  openings  of  the  diaphragms  and  the  r u b y ,  

in  a  s t r a i g h t   or  s l i g h t l y   f l exed   run  and,  however,  in  a  way  such  t h a t  

the  r e s t r a i n t s   do  not  apply  s i g n i f i c a n t   f r i c t i o n   to  the  needle  s l i d i n g  

in  ax ia l   d i r e c t i o n .  

Fig.  1  shows,  for  sake  of  s i m p l i c i t y ,   only  one  needle  18  i n s e r t e d   in  

i t s   h o u s i n g .  

The  lower  end  of  the  needle  is  provided  with  an  impact  head  19.  

A  coil   spr ing  20  is  i n s e r t e d   on  needle  18,  between  the  lower  d i aph ragm 

or  base  p l a t e   11  and  head  19.  The  spr ing  ac t ing   on  p l a t e   11,  tends  t o  



push  head  19  and  needle  18  downwards.  

When  the  needle  guiding  group  is  assembled  with  an  e l e c t r o m a g n e t i c  

group  2  and  an  armature   r e t a i n e r   group  3,  an  armature   21,  kept  i n  

r e s t  p o s i t i o n   by  an  armature  r e t a i n i n g   element  22,  bears  and  keeps  

in  rest   p o s i t i o n   needle  18  and  p reven t s   i t s   u n t h r e a t i n g   from  t h e  

h o u s i n g s .  

When  needle  18  is  in  rest   p o s i t i o n   spr ing  19  is  s u i t a b l y   b iased   and 

has  an  axia l   development  with  a  s h o r t e n i n g   of  about  1,5  mm.,  as   t o  

the  r e l eased   c o n d i t i o n .  

When  needle  18  is  in  rest   p o s i t i o n   i t s   p r i n t i n g   t ip  23  is  coplanar   t o  

the  nose  top  and  to  the  e x t e r n a l   or  upper  su r f ace   of  the  guiding  r u b y  

16 .  

Fig.  2  shows  s l i de   12  in  p e r s p e c t i v e   exploded  v i ew.  

Such  s l ide   is  c o n s t i t u t e d   by  a  p r i s m a t i c   body  ex tending   in  the  d i r e c  

t ion  of  axis  8  of  the  needle  guiding  g r o u p .  

The  s l i de   has  an  end  15  having  a  su r face   p e r p e n d i c u l a r   to  axis  8  and 

provided  wi th  an   housing  24  wherein  needle  guiding  ruby  16  i s  s e t .  

T y p i c a l l y   the  t h i c k n e s s   of  such  ruby  is  of  about  1  mm. 

Sl ide  12  has  a  diaphragm  17  provided  with  a  set  of  openings  or  w i t h  

one  or more  con t inuous   grooves  for  the  needle  gu id ing ,   in  a   back  p o s i  

t ion   as  to  e n d  1 5  a t   a  d i s t a n c e  o f   abou t  5 -10   mm. 

In  f ig .   2,  diaphragm  17  is  shown  as  provided  with  a  groove  2 5 .  

Groove  25  is  provided  with  a  countersunk  t h roa t   26  for  a l lowing  an  ea 

s i e r   i n s e r t i o n   of  the  n e e d l e s ,   as  c l e a r l y   shown  by  the  s ec t i on   o f  

f ig .   1 .  

Fig.  2  is  cons ide red   again  and  shows  s l i de   12  which  is  p rovided  w i t h  

two  e l a s t i c a l   tongues  126,  27  each  one  ex tending   along  the  s ides   o f  

the  s l i de   and  ending  in  a  t r i a n g u l a r   tooth  28,  29  r e s p e c t i v e l y .  

The  pai r   of  t ee th   28,  29  is  in tended  to  engage  into  pa i r   of  grooves  13 

or,  a l t e r n a t i v e l y   14,  in  order  that   s l i de   12,  i n s e r t e d   into  the  c o r -  



responding   housing  of  nose  4,  be  a b l e - t o   assume  two  s t ab l e   p o s i t i o n .  

The  d i s t a n c e   H  between  the  two  couples  of  grooves  13,  14  is  s u i t a b l y  
t h a n  

chosen  in  order  to  be  equa l ,   or  s l i g h t l y   lesser than  the  s p r i n g  c o m p r e s  

s ion ,   in  t h e i r   normal  loaded,   r e s t ,  p o s i t i o n ,   that   is ,   for  i n s t a n c e  

2  mm. 

When  the  pai r   of  t ee th   28,  29  is  i n s e r t e d   into  the  pa i r   of  grooves  13 

the  s l i de   is  in  i t s   normal  working  p o s i t i o n .  

When  the  pa i r   of  t ee th   28,  29  is  i n s e r t e d   in  the  pa i r   of  grooves  14 

the  s l i de   is  in  a  back  p o s i t i o n   which,  as  exp la ined   in  the  f o l l o w i n g ,  

a s su re s   an  easy  assembl ing   of  the  p r i n t i n g   h e a d .  

Sl ide  12  p o s i t i o n i n g   can  be  e a s i l y   ob ta ined   by  a  push  exe r t ed   on  t h e  

s l i de   towards  the  ins ide   or  the  o u t s i d e   of  nose  4  accord ing   to  t h e  

d e s i r e d   p o s i t i o n   as  to  the  a l r eady   e x i s t i n g   p o s i t i o n .  

E l e c t r o m a g n e t i c   group  2.and  armature   r e t a i n i n g   element  3  are  of  c o n -  

v e n t i o n a l   type  and  can  be  embodied  as  d i s c l o s e d  i n   the  a l r eady   m e n t i o  

ned  US  pa ten t   N.  4 , 2 6 0 , 2 7 0 .  

A l t e r n a t i v e l y   the  e l e c t r o m a g n e t   group  can  be  c o n s t i t u t e d   by  a  t o r o i -  

dal  body  of  p l a s t i c   m a t e r i a l ,   whe re  t he   e l e c t r o m a g n e t   c o r e s  t h e   r e l a t e d  

windings  and  the  e l e c t r i c a l   connec t ion   e lements   with  an  e x t e r n a l   c o n -  

nec to r   are  encased ,   as  f o r  i n s t a n c e   d i s c l o s e d   by  US  pa ten t   4 , 4 3 3 , 9 2 7 .  

In s t ead   of  c o n s t r u c t i v e   d e t a i l s   a  p r o d u c t i o n   problem,  a r i s i n g   out  f o r  

the  assembl ing   of  these  e l emen t s ,   is  to  be  po in ted   o u t .  

The  armature   r e t a i n i n g   group  3  is  a  kind  of  cup,  provided  with  h o u s i n g s  

for  the  s eve ra l   a r m a t u r e s ,   where  the  a rmatures   are  f r e e l y   a r r a n g e d .  

Though  the  a rmature   r e t a i n i n g   group  3  cannot  be  upset  as  to  the  p o s i -  

t ion  shown  in  f i gu re   without   the  u n t h r e a d i n g   of  t h e  a r m a t u r e s   from 

t h e i r   hous ings .   - 

The  u n t h r e a d i n g   of  the  a rmatures   from  t h e i r   hous ings ,   i n d e p e n d e n t l y  

from  the  a rmature   group  p o s i t i o n ,   is  p reven ted   by  e l e c t r o m a g n e t   g roup  

2y  when  c o r r e c t l y   p o s i t i o n e d   and  f ixed  to  the  a rmature   g r o u p .  



Elec t romagnet   group  2  and  armature  group  r e t a i n e r   3  can  be  a s s e m b l e d  

in  an  u n i t a r y   set  by  means  of  screws  but ,   owing  to  encumbrancy  a n d  .  

cost  r ea sons ,   it  is  d e s i r a b l e   to  assemble  the  a rmature   group,  t h e  

e l e c t r o m a g n e t   group  and  the  needle  guiding  group  by  only  one  o p e r a t i o n  

and  by  means  of  common  f ix ing   e l e m e n t s .  

These  f ix ing   e lements   are  for  i n s t ance   shown  in  the  Left  side  of  f i g . 1  

and  c o n s i s t s   of  a  screw  and  locking  nut  31  which  r e s t r a i n   eacb  o t h e r  

armature  group  3  and  mounting  f lange  6  of  needle  guiding  group  1,  w i t h  

i n t e r p o s i t i o n   of  armature   group  2 .  

A  p l u r a l i t y   of  such  screws  can  be  used,  a r ranged   along  armature   g roup 

3 and  f lange  6  p e r i p h e r y .  

It  +s  c lear   t h a t ,   in  th is   case,   during  the  assembl ing   o p e r a t i o n ,   t h e  

nose  of  the  needle  guiding  group  must  be  a r ranged  upwords  and  the  u n -  

t h r e a t i n g   of  the  needles   from  t h e i r   housings  for  g r a v i t y ,   not  o n l y  

t h e i r   u n t h r e a t i n g   from  the  ruby,  must  be  p r e v e n t e d .  

This  r e s u l t   is  achieved  by  the  use  of  the  a x i a l l y   movable  s l i de   where 

an  ax ia l   s h i f t   is  imparted  not  only  to  end  ruby  16  but  to  a  c o n t i g u o u s  

diaphragm  too,   as  diaphragm  17.  

S u b s t a n t i a l l y   the  ax ia l   s h i f t   of  ruby  16  and  of  cont iguous   d i aph ragm 

17  causes  a  r e s t r a i n t   s h i f t   as  to  t h e i r   normal  p o s i t i o n   and  t h e r e f o r e  

a   d i s t u r b a n c e   of  t he  no rma l   needle  p o s i t i o n .  

The  needle  undergoes  e l a s t i c a l   r e a c t i o n s   opposed  by  r e s t r a i n t   r e a c t i o n s  

which  r i se   to  values   much  g r e a t e r   than  the  ones  occu r r ing   when  t h e  

needle  is  in  normal  p o s i t i o n   or  when  the  ax ia l   s h i f t   occurs  for  o n l y  

one  r e s t r a i n t ,   and  which,  owing  to  the  f r i c t i o n   between  needle  and 

r e s t r a i n t s ,   p revent   i t s   u n t h r e a t i n g .  

This  f e a t u r e   is  shown  in  f ig .   3  where,  for  s i m p l i c i t y   sake,  a s s u m p t i o n  

is  made  that   in  normal  c o n d i t i o n   the  needle  is  not  bent  and  has  t h e  

r e c t i l i n e a r   t rend  shown  by  cont inuous   line  32  def ined   by  guiding  d i a -  

phragms  16,  9,  10,  11  s u b s t a n t i a l l y   at  the  same  d i s t a n c e .  



The  i nc idence   angle  of  needle  guiding  group  as  to  axis  8  is  t y p i c a l l y  

of  5°,  but  in  f ig .   3  it  is  exage ra t ed   to  evidence  the  phenomenon.  

In  th i s   c o n d i t i o n   r e s t r a i n t s   16,  9,  10,  11  do  not  perform  any  a c t i o n  

on  the  need le ,   which  is  free  to  f a l l   down  owing  to  i t s   w e i g h t .  

If  r e s t r a i n t   16  is  moved  in  ax ia l   d i r e c t i o n ,   for  i n s t a n c e   2  mm.,  a 

p e r p e n d i c u l a r   t r a n s l a t i o n   of  2 · t g · 5 °   =  2 .0 ,0875  =  0,1750  mm.  c o r r e -  

sponds  to  the  ax ia l   s h i f t   and  r e s t r a i n t   16  moves  to  the  p o s i t i o n   i n -  

d i c a t e d   by  r e f e r e n c e   number  16A. 

The  needle  is  t h e r e f o r e   compelled  to  bend  and  get  the  p o s i t i o n   shown 

by  hatched  l ine  33 .  

The  needle  bending  is  smal l ,   so  the  e l a s t i c   r e a c t i o n s   and  the  c o r r e -  

sponding  r e s t r a i n t   r e a c t i o n s   have  small  v a l u e s .  

ALL  the  more  reason ,   the  r e s i s t i n g   a c t i on   o f  t h e   r e s t r a i n t   to  n e e d l e  

a x i a l _ s h i f t s   de te rmined   by  the  f r i c t i o n   c o e f f i c i e n t   (which  is  k e p t  

as  low  as  p o s s i b l e   for  a  b e t t e r   needles   per formance)   is  very  -reduced 

and  i n s u f f i c i e n t   to  a ssure   the  needle  locking  and  prevent   t h e i r   u n -  

t h r e a t i n g   from  the  h o u s i n g .  

If  next  to  ruby  16  a  f u r t h e r   r e s t r a i n t   or  guiding  element  17  is  i n s e r  

ted,   a x i a l l y   movable  like  ruby  16,  the  normal  needle   working  c o n d i t i o n  

accord ing   to  line  32  are  not  m o d i f i e d .  

However when  ruby  16  is  moved  to  p o s i t i o n   16A,  r e s t r a i n t   17  goes  t o  

p o s i t i o n   17A  and  the  needle  is  compelled  to  bend  and  assume  the  p o s i -  

t i o n  s t a t e d   by  hatched  Line  34 .  

It  is  c l ea r   that   under  the  same  t r a n s l a t i o n   of  r e s t r a i n t s ,   the  n e e d l e  

bending  is  much  g r e a t e r   than  in  the  p rev ious   case  and,  c o n s e q u e n t l y ,  

the  r e s t r a i n t   r e a c t i o n s   and  the  f r i c t i o n   forces   the  r e s t r a i n t s   can 

perform  on  the  needle  are  g r e a t e r   t o o .  

There fo re   the  s h i f t   of  ruby  16  and  diaphragm  17  not  only  a s su re s   t h e  

needle  i n s e r t i o n   in  ruby  16  even  when  the  s p r i n g ,   as  20,  is  r e l e a s e d ,  

but  also  causes  r e s t r a i n t   r e a c t i o n s   which  assure   the  e f f e c t i v e   l o c k i n g  

of  the  needle  in  i ts   housing  and  prevent   i ts   u n t h r e a t i n g .  



SimiLar  c o n s i d e r a t i o n s   can  be  made  in  the  casa  the  normal  p o s i t i o n   o f  

the  needle  is  not  r e c t i l i n e a r   but  s l i g h t l y   b e n t .  

It  is  to  be  noted  that   on  the  bas is   of  the  r e s t r a i n t   geometry,   the  ma 

t e r i a l   e l a s t i c i t y   modulus  and  the  needle  s ec t i on   it  is  p o s s i b l e   t o  

e s t a b l i s h ,   in  r igorous   way,  the  s t r e s s   undergone  by  the  needle  and  t h e  

r e s t r a i n t   r e a c t i o n s ,   so  that   the  needle  s t r e s s   is  s t r i c t l y   c o n t r o l l e d  

and  the  breakage  or  damage  r isk  is  a v o i d e d .  

Since  the  fundamental   purpose  of  the  i nven t ion   is  the  one  to  r educe  

the  d i s t a n c e   between  ruby  16  and  bas is   p l a t e   11  during  the  a s s e m b l i n g  

phase  a s su r ing   at  the  same  time  a  c o n t r o l l e d   needle  pe r fo rmance ,   i t  

is  c lear   that   a l t e r n a t i v e l y   to  ruby  16  and  diaphragm  17  mounted  on 

s l ide   12  the  bases  p l a t e   can  be  mounted  into  the  needle  guiding  group 

in  order  to  be  capable  of  an  ax ia l   s h i f t   t o g e t h e r   with  a  c o n t i g u o u s  

d i a p h r a g m .  

Fig.  4  only  shows  the  d e t a i l s   of  th i s   s o l u t i o n   usefu l   to  i ts   u n d e r -  

s t a n d i n g .  

In  Fig.  4  the  ruby  is  d i r e c t l y   s e t  o n t o   the  nose  of  the  needle  g u i d -  

ing  g r o u p .  

On  the  con t ra ry   p l a t e   11,  t o g e t h e r   with  a  cont iguous   diaphragm  11A, 

is  housed  ( p o s s i b l y   with  f r i c t i o n )   into  a  c y l i n d r i c   or  p r i s m a t i c  

shaped  housing  34  of  bushing  7  in  order  to  be  able  to  take  u p  d i f f e r e n t  

axia l   p o s i t i o n s .  

In  f ig .   4  p l a t e s   11  and  11A  are  shown  in  t h e i r   normal  working  p o s i t i o n .  

P la tes   11  and  11A  can  be  pushed  in  a  back  p o s i t i o n   up  to  laying  a g a i n s t  

a  ledge  35 to   allow  the  needle  i n s e r t i o n   and  the  head  a s s e m b l i n g .  

When  p l a t e   11  is  in  th i s   p o s i t i o n ,   with  the  needles   c o r r e c t l y   i n s e r t e d  

into  the  housings  and  locked  t h e r e i n ,   the  head  assembl ing   can  be  p e r -  

formed  without  the  risk  of  needle  removal  and  u n t h r e a t i n g   from  t h e i r  

h o u s i n g s .  

When  the  assembl ing  is  completed  p l a t e   11  can  be  set  again  in  working  



p o s i t i o n   by  a  screw  36  which,  through  armature   r e t a i n i n g   element  22,  

hold  in  a  th readed   housing  of  p l a t e s   11  and  11A. 

A  bushing  37  i n t e g r a l   to  r e t a i n i n g   element  22,  a r ranges   for  a  ledge  38 

a s s u r i n g   the  c o r r e c t   working  p o s i t i o n   of  p l a t e   11.  

It  is  f u r t h e r   c lea r   that   the  i n v e n t i o n   can  be  app l i ed   not  only  to  nee  

dLe  p r i n t i n g   heads  where  needles   and  e l e c t r o m a g n e t s   are  a r ranged   on 

the  same  side  as  to  the  a r m a t u r e s ,   but  also  to  p r i n t i n g   heads  where 

the  e l e c t r o m a g n e t s   and  the  needles   are  a r ranged  on  oppos i t e   s ides   as  

to  the  a c t r a c t i o n   a r m a t u r e s ,   as  for  i n s t a n c e   d i s c l o s e d   by  US  p a t e n t  

n.  4 , 2 3 0 , 0 3 8 .  

It  is  c lear   that   for  th is   embodiment,  as  the  armature   r e t a i n i n g   eLe-  

ment  is  i n t e g r a l   to  the  needle  guiding  group,  the  s o l u t i o n   shown  in  

f ig .   4  must  be  s l i g h t l y   modif ied  and  the  working  p o s i t i o n   of  b a s i s  

p l a t e   11  can  be  def ined   by  a  shoulder   provided  with  a  ledge  o b t a i n e d  

in  the  e l e c t r o m a g n e t   group  in s t ead   of  the  armature  r e t a i n i n g   e l e m e n t .  

It  is  f u r t h e r   c lea r   that   s eve ra l   changes  can  be  brought  to  the  d i s c l o  

sed  embodiments  without   d e p a r t i n g   from  the  scope  of  the  i n v e n t i o n .  

For  i n s t a n c e   the  s l i de   of  Fig.  2  can  be  provided  with  only  one  f l e x i  

ble  tongue,   i n s t ead   of  two,  the  r e l a t i o n   t e e t h - g r o o v e s   can  be  r e v e r s e d  

(grooves  into  tongues  and  t ee th   on  the  s ides  of  the  needle  g u i d i n g  

group)  and  o ther   p o s i t i o n i n g   elements   such  as  screws  or  s t o p  p i n s  c a n  

be  used  to  r ep lace   the  couple  t e e t h - g r o o v e s .  

Likewise  the  needle  guiding  f r i c t i o n   that   in  the  d e s c r i p t i o n   is  p e r -  

formed  by  a  pLuraLi ty   of  d iaphragms ,   that   is  by  elements   of  thin  t h i c k  

ness  can  be  performed  by  one  or  more  con t inuous   guiding  elements   e x t e n d  

ing  along  the  needles   of  the  kind  d i s c l o s e d   f o r  i n s t a n c e   by  US  p a t e n t  

N.  4 ,081 ,067   and  by  EngLish  pa ten t   N.  1 , 4 5 0 , 3 4 6 .  



1.  Improved  needle  p r i n t i n g   head  compris ing  a  needle  guiding  g r o u p ,  

an  e l e c t r o m a g n e t   group  and  an  a rma tu re   r e t a i n i n g   group,  p o s s i b l y  

i n t e g r a l   to  said  needle  guiding  group,  a  p l u r a l i t y   of  guiding  e l e -  

ments  a r ranged  along  the  needles   and  compris ing  a  f i r s t   element  o r  

end  ruby,  a r ranged  in  c o r r e s p o n d e n c e - o f   a  needle  p r i n t i n g   end  and 

a  second  end  element  or  bas is   p l a t e   a r ranged  next  to  the  opposed  

needle  end  provided  with  an  impact  head,   said  e lements   guiding  t h e  

needles   s u b s t a n t i a l l y   accord ing   to  an  ax ia l   d i r e c t i o n   common  t o  

said  n e e d l e s ,  

each  of  said  needles   being  kept  in  rest   p o s i t i o n , w h e n   the  head  i s  

assembled ,   by  a  spring  ac t ing   between  said  second  end  element  and 

the  impact  head  of  the  need le ,   said  spr ing  being  compression  loaded  

with  s h o r t e n i n g   H  as  to  the  r e l e a s e d   s t a t u s ,  

c h a r a c t e r i s e d   by  that   it  c o m p r i s e s :  

a d j u s t a b l e   mounting  means  for  l oca t i ng   one  of  said  end  e lements   and 

a  f u r t h e r   cont iguous   guiding  element  at  a  d i s t a n c e ,   in  said  a x i a l  

d i r e c t i o n ,   equal  to  a  p r e e s t a b l i s h e d   working  d i s t a n c e   from  the  o t h e r  

end  e lement -and   at  a  d i s t a n c e   s h o r t e r   than  said  p r e e s t a b l i s h e d   work 

ing  d i s t a n c e   of  a  q u a n t i t y   not  l e s se r   than  said  s h o r t e n i n g   H. 

2.  Improved  p r i n t i n g   head  as  per  claim  1,  c h a r a c t e r i s e d   by  that   s a i d  

a d j u s t a b l e   mounting  means  c o n s i s t   of  a  s l i d e ,   mounted  on  said  n e e -  

dle  guiding  group  and  s l i d i n g   in  said  ax ia l   d i r e c t i o n   from  an  a s  

sembling  p o s i t i o n   to  a  working  p o s i t i o n ,   the  d i s t a n c e   between  s a i d  

two  p o s i t i o n s   being  not  l e s se r   than  said  s h o r t e n i n g   H,  said  f i r s t  

end  element  being  set  into  said  s l i d e ,   a  f u r t h e r   guiding  e l e m e n t  

being  i n t e g r a l   to  said  s l i d e .  



3.  Improved  p r i n t i n g   head,  as  per  claim  2,  c h a r a c t e r i z e d   by  that   s a i d  

slide is provided  with  f l e x i b l e   means  ended  by  an  i n s e r t i o n   tooth  and 

by  that   said  needle  guiding  group  is  provided  with  two  grooves  a t  

l eas t   for  said  i n s e r t i o n   t o o t h ,   each  of  them  d e f i n i n g   for  said  s l i  

de,  said  assembl ing   p o s i t i o n   and  said  working  p o s i t i o n   r e s p e c t i v e l y .  

4.  I m p r o v e d  p r i n t i n g   head  as  per  claim  2  c h a r a c t e r i s e d   by  that   s a i d  

a d j u s t a b l e   mounting  means  c o n s i s t   of  a  p r i s m a t i c / c y l i n d r i c a l   shaped  

housing  in  said  needle  guiding  element  for  the  mounting,   s l i d a b l e  

in  said  ax ia l   d i r e c t i o n ,   and  movable  from  an  assembl ing   p o s i t i o n  

to  a  working  p o s i t i o n ,  o f   said  second  end  element  and  of  a  c o n t i -  

guous  guiding  e lement ,   the  d i s t a n c e   between  said  two  p o s i t i o n s   b e i n g  

not  lower  than  said  s h o r t e n i n g   H,  said  second  end  element  and  s a i d  

con t iguous   guiding  element  being  in  form  of  a  spool  a x i a l l y   movable 

in  said  h o u s i n g .  

5.  Improved  p r i n t i n g   head  as  per  claim  4  c h a r a c t e r i s e d   by  that   s a i d  

spool  is  a r ranged  in  working  p o s i t i o n   by  an  ax ia l   screw  which  r e -  

turns   said  spool  aga in s t   a  ledge  on  said  a rmature   r e t a i n i n g   e l e m e n t .  

6 .  Improved   p r i n t i n g   head  as  per  claim  4  c h a r a c t e r i s e d   by  that   s a i d  

spool  is  a r ranged  in  working  p o s i t i o n   by  an  ax ia l   screw  which  r e -  

turns   said  spool  a g a i n s t - a   ledge  on  said  e l e c t r o m a g n e t   g r o u p .  
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