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Antinoise  structure. 

CM 
<  

CI 

o  
CO 
o  

Mechanical  structure  of  a  serial  printer  capable  of 
greatly  reducing  the  noise  produced  during  the  printing, 
characterized  by  a  rigid  resilient  coupling  (14,  15)  between 
the  mechanical  members  (6,  7,  16)  which  produce  vibra- 
tions  during  printing  (as  the  platen  (16),  and  the  bearing 
and  guiding  bars  (6,  7)  of  the  printing  head  carriage)  and 
the  metallic  frame  (2,  3,  5)  in  order  to  avoid  the  vibration 
transfer  to  the  frame. 

The  platen  and  the  two  bearing  and  guiding  bars  of 
the  carriage  are  restrined  each  other  by  plastic  elements 
(14,  15)  and  form  a  unic  relatively  rigid  member  which  is 
fixed  in  an  elastic  way  the  metallic  frame  through  rub- 
ber  bushes  (8,  9,  10, 11). 

Thus  the  transfer  to  the  frame  of  the  vibrations  pro- 
duced  by  the  printing  head  impression  elements  on  the 
platen  and  by  the  printing  head  carriage  on  the  bearing  and 
guiding  bars  is  greatly  attenuated. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  the  impact  s e r i a l   p r i n t e r s   used  i n  

da ta   p r o c e s s i n g   sys tems ,   and  more  p a r t i c u l a r l y   to  the  m e c h a n i c a l  

s t r u c t u r e   of  such  p r i n t e r s   with  r e f e r e n c e   to  the  noise   produced  d u r i n g  

the  p r i n t i n g .  

I t   is  known  t h a t   one  o f  t h e   m a i n  i n c o n v e n i e n t s   of  the  impact  p r i n t e r s  

is  the  c o n s i d e r a b l e   no ise   produced  du r ing   the  w o r k i n g .  

This  is  one  of  the  r ea sons   which  have  induced  the  m a n u f a c t u r e r s   t o  

i nves t   in  the  r e s e a r c h   and  development   of  non  impact  p r i n t e r s   ( i n k - j e t ,  

e l e c t r o s t a t i c   and  so  on)  i n t r i n s e c a l l y   n o i s e l e s s .  

However  the  need  to  have  several  p r i n t i n g   copies   e x i s t i n g   in  s e v e r a l  

a c t i v i t i e s   makes  s t i l l   e s s e n t i a l   the  use  of  impact  p r i n t e r s ;   b e s i d e s  

the  p r i n t i n g   speed  of  impact  p r i n t e r s   of  ma t r i x   type  s a t i s f i e s ,   a t  

p r e s e n t ,   the  need  of  a  l a r g e   range  of  u s e r s .  

In  the  p r i o r   a r t   the  s o l u t i o n s   adop ted   to  reduce   the  noise   of  s u c h  

p r i n t e r s   were  to  equip  them  with  covers   and  frames  l i n e d   with  d e a d e -  

ning  m a t e r i a l   and  e n c l o s i n g ,   in  the  bes t   way  p o s s i b l e ,   the  no ise   s o u r  

c e .  

So,  the  purpose  was  to  reduce  the  e f f e c t s   not  to  remedy  the  causes ,   a s  

the  noise   causes   were  c o n s i d e r e d   i m p o s s i b l e   to  be  e l i m i n a t e d   or  r e d u -  

c e d .  

The  device   o b j e c t   of  the  p r e s e n t   i n v e n t i o n   a l lows  to  l i m i t   the  n o i s e  

by  a c t i n g   on  the  g e n e r a t i n g   causes   i n s t e a d   of  r e d u c i n g   the  consequences ,  

As  i t   is  known  an  impact  s e r i a l   p r i n t e r   g e n e r a l l y   i n c l u d e s   a  r i g i d   f r a  



me  equiped  with  p a r a l l e l   gu ides ,   a r r a n g e d   in  the  d i r e c t i o n   of  the  p r i n  

t i n g   l i n e ,   and  a  p l a t e n   on  which  a  p r i n t i n g   suppor t   is  l e a n e d .  

Guides  and  p l a t e n   are  s t r i c t l y   f i x e d   to  the  frame  and  are  pa r t   of  t h e  

same.  

In  case  the  p l a t e n   is  capab le   of  r o t a t i o n .  

A  p r i n t i n g   c a r r i a g e ,   equiped  with  a  p r i n t i n g   head  (of  need le   type  f o r  

mosaic  p r i n t i n g   or  of  b e a r i n g - t y p e   e lement   k ind)   s l i d e s   on  the  guides. 

It  has  been  e x p e r i m e n t a l l y   noted   t h a t   the  main  no i se   source  is  g i v e n  

by  the  impac t  on   the  p l a t e n   caused  by  the  p r i n t i n g   head,  and  by  t h e  

head  and  c a r r i a g e   v i b r a t i o n s   du r ing   the  c a r r i a g e   s l i d i n g   on  the  g u i d e s .  

However  the  produced  v i b r a t i o n s   induce  v i b r a t i o n s   a l l   over  the  f r a m e  

th rough   the  mechan ica l   r e s t r a i n t s ,   which  frame  ac t s   t h e r e f o r e   as  sound 

s o u r c e .  

According  to  the  i n v e n t i o n   a  no i se   r e d u c t i o n   is  t h e r e f o r e   o b t a i n e d   by  

d e c o u p l i n g ,   as  to  the  v i b r a t i o n   d i f f u s i o n ,   the  mechan ica l   e l e m e n t s ,  

which  c o n t i t u t e   the  main  no i se   sou rce ,   t h e  o n e   from  the  o the r   and  f rom 

the  s econdary   element  t ha t   is  the  f r a m e .  

C a r r y i n g   out  such  d e c o u p l i n g   i t   is  n e c e s s a r y   t h a t   the  r e q u i r e d   l i n k s  

among  e lements   are  m a i n t a i n e d   as  they  are  e s s e n t i a l   for   the  r e l a t i v e  

and  i n v a r i a n t   p o s i t i o n i n g   of  the  e lements   fo rming   the  p r i n t e r .  

Accord ing   to  the  i n v e n t i o n   such  d e c o u p l i n g   is  o b t a i n e d   t h rough   e l a s t i c  

i n t e r m e d i a t e   e lements   and  th rough  r i g i d   r e s i l i e n t   e l e m e n t s .  

The  r e s i l i e n t   e lements   are  used  to  r e s t r a i n t   o n e  a n o t h e r   the  p l a t e n  

and  the  c a r r i a g e   guides   in  a  r e c i p r o c a l l y   d e t e r m i n e d   p o s i t i o n ,   t h e  

e l a s t i c   e lements   are  used  to  r e s t r a i n   the  c a r r i a g e   guides   to  the  f r ame .  

These  and  o t h e r   f e a t u r e s   of  the  i n v e n t i o n   w i l l   appear   more  c l e a r l y  

from  the  d e s c r i p t i o n   of  a  p r e f e r r e d   form  of  embodiment  of  the  i n v e n t i o n  

and  from  the  a t t a c h e d   drawings  w h e r e :  

f i g u r e   1  is  a  p e r s p e c t i v e   s i m p l i f i e d   view  of  the  mechan ica l   s t r u c t u r e  

of  a  p r i n t e r   des igned   a c c o r d i n g   to  the  i n v e n t i o n ;  



f i g u r e   2  is  the  p e r s p e c t i v e   view  of  some  d e t a i l   of  the  e lements   w h i c h  

form  the  mechanica l   s t r u c t u r e   of  the  p r i n t e r   a c c o r d i n g   t o  

the  i n v e n t i o n .  

With  r e f e r e n c e   to  the  f i g u r e s   the  m e c h a n i c a l  s t r u c t u r e   of  a  p r i n t e r ,  

a c c o r d i n g   to  the  i n v e n t i o n ,   i n c l u d e s   a  m e t a l l i c   frame  formed  by  a  b o t  

tom  5  and  at  l e a s t   two  s ides   2,  3 .  

Both  bottom  5  and  s ides   2,  3  are  made  with  s u i t a b l e   t h i c k n e s s   m e t a l  

p l a t e   in  o rder   to  give  to  the  equipment  an  high  s t o u t n e s s .  

In  the  a l t e r n a t i v e   cas t   s t r u c t u r e s   can  be  u s e d .  

On  both   s i de s   2,  3  2  grooves  are  made  where  a  f r o n t   m e t a l l i c   bar  6 

and  a  r e a r   m e t a l l i o   bar  7  are  to  be  e n g a g e d .  

F igu re   2  shows,  for   b e t t e r   c l e a r n e s s ,   the  p a r t i c u l a r   of  such  g r o o v e s  

on  s ide   2,  i n d i c a t e d   with  r e f e r e n c e   n u m e r a l s  2 4 ,   25 .  

I t   is  c l e a r   t ha t   s ide   3  is  s p e c u l a r   to  s ide   2 .  

Bars  6  and  7  have  a  b e a r i n g   and_gu id ing   f u n c t i o n   for   a  c a r r i a g e   w h i c h  

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

C a r r i a g e   and  p r i n t i n g   head  are  shown  in  f i g u r e   1  where  they  are  r e s p e c  

t i v e l y   i n d i c a t e d   by  r e f e r e n c e   numerals   21,  22 .  

The  c a r r i a g e   is  mounted  on  guides   by  means  of  bushes   or  a x i a l   b e a r i n g s .  

Bars  6  and  7  are  p r e f e r a b l y   c y l i n d r i c a l   and  are  p r o v i d e d   wi th   two  end  

c y l i n d r i c a l   t a p e r s .  

In  f i g u r e   2  the  t a p e r s   are  i n d i c a t e d   by  r e f e r e n c e   numerals   26,  27,  1,  

4 .  

Four  r ubbe r   bushes  8,  9,  10,  1 1  p r o v i d e d   with  s h o u l d e r ,   are  r e s p e c t i -  

ve ly   engaged  on  the  two  t a p e r s   of  bars   6  and  7 .  

In  tu rn   the  rubber   bushes  are  i n s e r t e d   in to   the  grooves   of  the  p r i n t e r  

s ide   p l a t e s .  

With  r e f e r e n c e   to  f i g u r e   1,  f ron t   bar  6  is  t h e r e f o r e   engaged  in  t h e  

two  grooves  of  s ide   p l a t e   3  and  of  s ide   p l a t e   2  r e s p e c t i v e l y ,   t h r o u g h  

bushes   9,  10  and  r e a r   bar  7  is  engaged  in  the  o the r   two  grooves  of  s i  



de  p l a t e   3  and  of  s ide   p l a t e   2  r e s p e c t i v e l y ,   t h rough   bushes  12  and  11.  

Both  couples   of  bushes  10,  11  and  8,  9  are  then  clamped  to  s ide   p l a -  

t e s   2  and  3  r e s p e c t i v e l y   t h rough   c lamping   p l a t e s   13,  12.  

In  t h i s   way  bars   6  and  7  are  r e s t r a i n e d   to  the  frame  th rough   i n t e r p o -  

s i t i o n   of  the  rubber   bushes  and  the  mutual  p o s i t i o n   of  the  bars   to  a s  

sure   a  p rope r   s l i d i n g   of  the  c a r r i a g e   is  de t e rmined   w i t h i n   a c c e p t a b l e  

t o l e r a n c e s .   ' 

Clamping  p l a t e s   12,  13  in  t u r n   are  r e s t r a i n e d   to  s ide   p l a t e s   3,  2  by  

a  p a i r   of  s c r e w s .  

In  f i g u r e   2  c lamping   p l a t e   13  and  two  c lamping  screws  17,  18  a r e  

shown.  

P l a t e n   16  is  formed  b y  a   p r i s m a t i c   e l o n g a t e d   r i g i d   element  p r o v i d e d  

wi th   two  f i x i n g   ho les   19,  20  at  the  ends  and,  i n s t e a d   of  be ing   f i x e d  

to  the  frame  i t   is  f i x e d   to  bars   6  and  7  by  means  of  two  arms  14,  15.  

One  of  such  arms  is  more  c l e a r l y   shown  in  f i g u r e   2;  each  arm  has  two 

ho le s   28,  29  des igned   to  r e c e i v e   the  t a p e r e d   ends  of  bars   6  and  7  and  

a  t h i r d   hole  5  de s igned   to  r e c e i v e   a  screw  or  f i x i n g   element  of  t h e  

p l a t e n   and  c o r r e s p o n d i n g   to  one  of  the  two  ho les   19,  20  p r e s e n t   i n  

p l a t e n   16  e n d s .  

As  shown  in  f i g u r e   1,  arms  14  and  15  are  engaged  on  the  t a p e r e d   ends  

of  bar   6  and  7  and  are  i n t e r p o s e d   between  the  u n t a p e r e d   end  p o r t i o n s  

of  the  bars   and  the  s h o u l d e r   of  the  rubbe r   bush  p a i r s   8,  9  and  10,  11. 

P l a t e n   16  is  r e s t r a i n e d   to  the  two  arms  14  and  15  ends  th rough   c l a m -  

p ing   screews  23,  2 4 .  

The  two  arms  14  and  15  are  made  with  p l a s t i c   m a t e r i a l ;   t h e i r   f u n c t i o n  

is  to  bear   p l a t e n   16  a l l o w i n g   to  m a i n t a i n   the  p a r a l l e l i s m   between  p l a  

ten  and  bars   6  and  7  w i t h i n  a c c e p t a b l e   t o l e r a n c e s   a l so   d u r i n g   p r i n t i n g .  

I t   is  to  be  noted   t h a t   the  p a r a l l e l i s m   between  the  ax i s   of  bars   6  a n d  

7  w i t h i n   a c c e p t a b l e   t o l e r a n o e s   is  d e t e r m i n e d   by  the  s ide   p l a t e s   2  a n d  

3 .  



The  p a r a l l e l i s m   between  bars   6  and  7  is  e s s e n t i a l   for   a  p roper   a d v a n -  

cement  of  the  p r i n t i n g   head  c a r r i a g e ;   the  p a r a l l e l i s m   between  p l a t e n  

16  and  bar  7  is  e s s e n t i a l   for   un i form  p r i n t i n g .  

I t   is  to  be  noted  t ha t   p l a t e n   16  ends  are  not  r e s t r a i n e d   to  s ide   p l a  

tes   2  and  3  of  the  m e t a l l i c   frame  ( s o l u t i o n   adopted  in  the  p r i o r   a r t )  

but  p l a t e n   16  t o g e t h e r   with  bars   6  and  7,  thanks  to  arms  14  and  15 

form  a  u n i t a r y   member  connec ted   to  the  m e t a l l i c   frame  only  t h r o u g h  

bushes  8,  9,  10,  11.  

In  such  way  the  v i b r a t i o n s   produced  on  p l a t e n   16  by  the  p r i n t i n g   h e a d  

n e e d l e s ,   thank  to  arms  14  and  15  of  p l a s t i c   m a t e r i a l ,   p r o p a g a t e   in  a  

very  a t t e n u a t e d   way  to  bars   6  and  7  and  with  f u r t h e r   a t t e n u a t i o n   t o  

the  m e t a l l i c   frame  owing  to  the  damping  e f f e c t   of  the  rubber   b u s h e s .  

It  is  c l e a r   t ha t   o the r   a r r angemen t s   can  be  used  to  form  two  s e p a r a t e  

members,  one  r e l a t e d   to  bars   and  p l a t e n   a n d  t h e   o the r   r e l a t e d   to  t h e  

m e t a l l i c   frame  of  a  p r i n t e r ,   coupled  t o g e t h e r   in  o rder   to  form  a  v i -  

. b r a t i o n   damping  s t r u c t u r e   w i thou t   d e p a r t i n g   from  the  scope  of  the  i n -  

v e n t i o n .  



1.  A n t i n o i s e   mechan ica l   s t r u c t u r e   for   impact  p r i n t e r   of  the  k i n d  

i n c l u d i n g   a  frame,  a  p l a t e n ,   a  p a i r   of  gu id ing   bars   at  l e a s t ,   a  c a r -  

r i a g e   moving  along  sa id   gu id ing   bars   and  a  p r i n t i n g   head  mounted  on  

sa id   c a r r i a g e   c h a r a c t e r i z e d   by  t h a t   s a id   p l a t e n   (16)  is  r e s t r a i n e d  

to  sa id   gu id ing   bars   (6,  7)  t h rough   r e l a t i v e l y   s t i f f   r e s i l i e n t   means 

(14,  15)  and  sa id   gu id ing   bars   are  f i x e d   to  s a id   frame  th rough   i n t e r -  

p o s i t i o n   of  r e s i l i e n t   means  (8,  9,  10,  1 1 ) .  

2.  Mechanical   s t r u c t u r e   as  c la imed   in  claim  1  wherein   sa id   r e l a t i -  

ve ly   s t i f f   r e s i l i e n t   means  c o n s i s t s   of  two  arms  (14,  15)  in  p l a s t i c   ma 

t e r i a l   engaged  on  the  e n d s  o f   sa id   p a i r   of  g u i d i n g   b a r s .  

3.  Mechanical   s t r u c t u r e   as  c la imed  in  c la im  1  where in  sa id   r e s i l i e n t  

means  c o n s i s t   in  rubber   bushes  (8,  9,  10,  11)  engaged  on  the  ends  o f  

s a id   g u i d i n g   bars   and  i n s e r t e d   in  hous ings   made  in  s a id   f r a m e .  
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