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Continuous  smoothing  machine  with  conveying  tape  for  solid  surfaces,  particularly  adapted  for  slabs  of  stony  material. 

CM 

It  is  a  continuous  smoothing  machine,  which  has  a  de- 
vice  able  to  allow  the  abrasive  or  finishing  plates  4  to  go 
through  a  path  inclined  of  a  90°  +  a  angle  during  the  going 
run  and  of  a  270°  —  a  angle  during  the  return  run,  with  re- 
spect  to  the  longitudinal  axis  of  a  conveying  tape  with  conti- 
nuous  motion  for  the  slab  1  to  be  worked,  a  being  a  prefixed 
angle  chosen  in  such  a  way  as  to  allow  a  plate  working  path 
substantially  perpendicular  to  the  direction  of  advancement 
of  the  tape. 
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  It  is  a  continuous  smoothing  machine,  which  has  a  de- 
vice  able  to  allow  the  abrasive  or  finishing  plates  4  to  go 
through  a  path  inclined  of  a  90°  +  a  angle  during  the  going 
run  and  of  a  270° -  a  angle  during  the  return  run,  with  re- 
spect  to  the  longitudinal  axis  of  a  conveying  tape  with  conti- 
nuous  motion  for  the  slab  1  to  be  worked,  a  being  a  prefixed 
angle  chosen  in  such  a  way  as  to  allow  a  plate  working  path 
substantially  perpendicular  to  the  direction  of  advancement 
of the  tape. 



The  p r e s e n t   i nven t ion   r e l a t e s   to  a  machine  for  r o u g h i n g ,  

smoothing  and  f i n i s h i n g   s o l i d   s u r f a c e s ,   p a r t i c u l a r l y   adapted   f o r  

stony  m a t e r i a l s .  

As  known,  roughing   or  g a u g e r i n g ,   smoothing  and  f i n i s h i n g   a r e  

the  l a s t   s t a g e s   of  working  of  s tony  m a t e r i a l s   and  are  c a r r i e d  

out  by  means  of  h o r i z o n t a l   c i r c u l a r   p l a t e s   d r iven   to  r o t a r y   mo- 

t i on   and  p rov ided   with  a b r a d i n g   or  f i n i s h i n g   m a t e r i a l s   of  s e v e r -  

al  kinds  on  the  lower  f a c e s .  

About  twelve  years   ago,  t h e r e   appeared   on  the  market  the  t a p e  

type  smoothing  machines,   a lso   c a l l e d   " con t inuous   l i n e s " ,   i n  

which  ab rad ing   and  f i n i s h i n g   p l a t e s   s i m u l t a n e o u s l y   d r iven   t o  

r o t a r y   motion  and  to  a l t e r n a t i n g   t r a n s l a t o r y   motion  p e r p e n d i c u -  

lar  to  the  cont  inous  motion  of  the  tape  act  s i m u l t a n e o u s l y   on  

h o r i z o n t a l   s l a b s .  

Due  to  t h e i r   r a t e   of  p r o d u c t i o n ,   t h e s e   machines  have  had  a  

wide  and  deserved   d i f f u s i o n   and,  even  if   d i f f e r e n t   from  e a c h  

o ther   in  the  s e v e r a l   models,   have  b a s i c a l l y   won  the  market  o f  

the  stony  i n d u s t r y .  

We  now  ana lyze   the  o p e r t i o n   of  any  known  a b r a s i v e   p l a t e ,   by  

c o n s i d e r i n g   Fig.  1,  wherein  we  have  d e s i g n a t e d   with  VN  t h e  

speed  vec tor   of  the  tape ,   caused  to  advance  in  the  d i r e c t i o n   o f  

i ts   l o n g i t u d i n a l   ax i s ,   and  t h e r e f o r e   of  the  super imposed   s l a b ,  

with  1  the  moving  s lab  having  width  L,  with  2  a  s t a t i o n a r y   t r a n s  

ve r sa l   br idge which  r e s t s   on  bases   3  and  f u r t h e r   r e p r e s e n t s   t h e  

path  of  the  p l a t e   4  with  speed  vec to r   V  .  

In  Fig.  2  we  have  i n d i c a t e d   by  h a t c h i n g   the  s lab  zone  a l r e a d y  

worked  by  the  p l a t e   4,  which,  having  ended  the  going  run  A-B,  i s  



going  to  s t a r t   again  for   the  r e t u r n   run  B-C.  The  v i r g i n   a r e a  

worked  by  the  p l a t e   du r ing   any  run,  VN,  VM  and  L  remain ing   c o n -  

s t a n t ,   wi l l   be  an  i s o s c e l e s   t r i a n g l e   with  he igh t   L,  base  A-C  = 

2  t ang   @ ·L   and  ve r t ex   angle =  2  @ ,  c a u s e d   by  the  v e c t o r i a l  

c o m p o s i t i o n   of  VN  and  V ;  it  is  o b t a i n e d   s in  @  =  V N  .  

This  f ac t   wi l l   appear   c l e a r e r   i f   we  imagine  the  tape   s t a t i o n a  

ry  and  the  t r a n s v e r s a l   b r i d g e   in  motion  towards   the  top  par t   o f  

the  drawing.   The  work  of  the  p l a t e   du r ing   i t s   running   of  t h e  

l eng th   B-C  with  i t s   h ighe r   edge  and  at  speed  VM  wi l l   be  c o n s t i t u  

ted  by  removal  of  a  given  t h i c k n e s s   of  m a t e r i a l   with  a  w i d t h  

which  v a r i e s   from  0  at  po in t   B  to  a  maximum  value  max  = A-C 

2  t a n g @ .   L.  

I t s   average   value  w i l l   t h e r e f o r e   be  equal  to  @max 2  and,  s i n c e  

the  tape   speed  VN  and  c o n s e q u e n t l y  @   and  c o n s e q u e n t l y  @  m a x  

have  been  chosen  in  such  a  way  t h a t   the  t oo l   r e s i s t s   the  maximum, 

even  if  momentaneous,  s t r e s s   at  the  end  of  each  run,  we  s h o u l d  

conclude   t h a t   we  e x p l o i t   a  h a l f   par t   of  the  p o s s i b i l i t i e s   of  t h e  

p l a t e .  

We  add  t h a t   in  t hese   c o n d i t i o n s   of  employment  we  can  n e v e r  

have  a  c o n s t a n t   op t imal   p r e s s u r e   due  to  the  con t inuous   change  o f  

the  new  s u r f a c e   to  be  worked  and,  s i m i l a r l y ,   we  can  never  have  a  

c o n s t a n t   opt imal   amount  of  c o o l i n g   and  washing  water ,   due  to  t h e  

c o n t i n u o u s   change  of  the  volume  of  removed  m a t e r i a l .  

The  o b j e c t   of  the   p r e s e n t   i n v e n t i o n   is  to  r e a l i z e   a  mach ine  

which  adds  to  the  f a v o u r a b l e   f e a t u r e s   of  the  p r e s e n t   s m o o t h i n g  

machines  of  tape   type  t h a t   of  e x p l o i t i n g   almost  the  100%  of  t h e  

maximum  c a p a c i t y   of  the  t o o l .  

According  to  the  i n v e n t i o n   such  an  ob j ec t   is  reached  by  a  

t a p e - t y p e   smoothing  machine,   of  which  we  have  s c h e m a t i c a l l y   ind i  



cated  in  Fig.  3  one  of  the  s e v e r a l   a b r a s i v e   groups  of  the  same 

smoothing  machine,  which  group  d i f f e r s   from  t h a t   of  Fig.  1  as  t o  

the  fac t   t h a t   the  t r a n s v e r s a l   b r idge   2  r e s t s   on  s e m i c i r c u l a r  

guides   3,  which  allow  i t   to  r o t a t e   th rough   a  same  angle  @  b o t h  

in  c lockwise   and  a n t i c l o c k w i s e   s e n s e .  

In  Figs.   4  to  7  t h e r e   are  i n d i c a t e d   the  s u c c e s s i v e   p o s i t i o n s  

of  the  h o r i z o n t a l   p l a t e   4  and  of  the  t r a n s v e r s a l   b r i dge   2  w i t h  

i t s   i n c l i n a t i o n  @   with  r e s p e c t   to  the  motion  of  the  c o n v e y i n g  

t ape ,   t ha t   is  of  the  s lab  1.  

As  a l r e a d y   sa id ,   the  r e p r e s e n t a t i o n   is  l i m i t e d   to  one  a b r a s i -  

ve  group,  even  if   t h e i r   number  in  a  smoothing  machine  r e a l l y  

v a r i e s   from  4  to  13. 

In  Fig.  3  the  p l a t e   4  i s   in  s t a r t i n g   p o s i t i o n   with  the  b r i d g e  

2  i n c l i n e d   of  @.   As  @  has  been  c a l c u l a t e d   p r e v i o u s l y   a c c o r d -  

ing  to  the  speed  V N  of  the  conveying   tape   and  the  t r a n s l a t i o n  

speed  VM  of  the  p l a t e   4  is  a lso  known,  at  the  end  of  the  g o i n g  

run  the  p l a t e   (see  Fig.  4)  w i l l   have  worked  a  h o r i z o n t a l   s t r i p  

which  has  been  i n d i c a t e d   by  r i g h t - h a n d   i n c l i n e d   h a t c h i n g .  

In  Fig.  5  the  b r idge   is  shown  in  c o n t i n u o u s   l i ne   be fo re   t h e  

2@  a n t i c l o c k w i s e   r o t a t i o n   and  then  in  dashed  l i ne   in  the  p o s i -  

t i on   s u i t a b l e   to  allow  the  p l a t e   to  s t a r t   the  r e t u r n   run.  At  t h e  

end  of  the  r e t u r n   run  the  p l a t e   (see  Fig.  6)  w i l l   have  worked  a  

h o r i z o n t a l   s t r i p   which  has  been  i n d i c a t e d   by  l e f t - h a n d   i n c l i n e d  

h a t c h i n g .  

Fig.  7  is  merely  the  r e p e t i t i o n , h o w e v e r   with  c lockwise   r o t a -  

t i o n ,   of  the  movement  i l l u s t r a t e d   in  Fig.  5  for  p u t t i n g   t h e  

p l a t e   in  the  s t a r t i n g   p o s i t i o n   of  Fig.  3  and  t h e r e f o r e   r e p e a t i n g  

the  o p e r a t i n g   c y c l e .  

It  should  be  noted  t h a t   the  a n t i c l o c k w i s e   and  c lockwise   r o t a -  

t i o n s   of  the  b r i d g e  2   as  shown  in  Figs.   5  and  7  al low  the  p l a t e  



4  to  work  p e r f e c t l y   the  l a t e r a l   edges  of  the  s lab  1 .  

We  know  the  maximum  l eng th   @ max,  equal  to  A-C  of  Fig.  2,  t h e  

s lab   width  L  and  the  p l a t e   speed  V .  From  Fig.  5  we  see  t h a t   due 

to  the  r o t a t i o n   of  the   b r i d g e ,   the  p l a t e   is  moved  upwards  o f  

ρ ' = t a n g   @ . L .   and,  having  p u t  ρ '   s l i g h t l y   s h o r t e r   than  ρ max 

for  the  r e a s o n s   which  w i l l   be  e x p l a i n e d   l a t e r ,   we  can  o b t a i n  t a n g  

and  s u b s e q u e n t l y   @  and  s i n  @  .  

By  a d j u s t i n g   the  tape   speed  at  the  value  V  = s i n   @ .   VM,  we 

wil l   be  sure  to  have  a  r e s u l t a n t   V  -   V  p e r p e n d i c u l a r   to  V ,  a s  

i t   was  our  i n t e n t i o n .   The  f ac t   t h a t   (ρ'  has  been  put  s h o r t e r   t h a n  

ρ max  in  the  c a l c u l a t i o n   depends  on  the  advancement  of  the  t a p e  

du r ing   the  time  t  employed  for  the  r o t a t i o n ,   m u l t i p l i e d   by  V  ;  R  N 
the  t o t a l   width  of  the  s t r i p   w i l l   t h e r e f o r e   be  t ang   @ . L  + t R .   VN, 

which  we  wi l l   o b v i o u s l y   f i nd ,   th rough   s imple  c a l c u l a t i o n s ,   s u b -  

s t a n t i a l l y   equal  to  ρ max,  as  i t   was  our  i n t e n t i o n ;   if  the  t o t a l  

length  is  very  d i f f e r e n t   from  ρ max,  we  w i l l   f ind  ρ " = ρ ' . ρ m a x /  

( t a n g  @ . L + t R .   V  

We  omit  to  d e s c r i b e   the  s e v e r a l   au tomat isms  a l r eady   used  f o r  

a d j u s t i n g   the  work  width,   the  l ower ing   or  r i s i n g   of  the  p l a t e s ,  

the  tape  speed  and  so  on,  which  are  widely  known. 

P r a c t i c a l   c a l c u l a t i o n s   on  s l abs   as  wide  as  1.60  ms  have  shown 

t h a t ,   a g a i n s t   a  t a p e  s p e e d   of  45,7  cms/min  of  a  c o n v e n t i o n a l  

smoothing  machine,   a  machine  a c c o r d i n g   to  the  i n v e n t i o n   a l l o w s  

to  o b t a i n   with  @ = 4 . 6 1 °   an  almost  double  speed.   This  j u s t i f i e s  

the  expenses   for  the  c o n s t r u c t i o n   of  the  s e m i c u r c u l a r   guides   and  

the  c o n t r o l   for   the  r o t a t i o n   of  the  t r a n s v e r s a l   b r idges   at  e a c h  

end  of  r u n .  



1.  Cont inuous   smoothing  machine  with  conveying  t ape ,   charvacte  

r i zed   in  t h a t   is  comprises   at  l e a s t   one  smoothing  p l a t e   which  i s  

movable  t r a n s v e r s a l l y   to  the  d i r e c t i o n   of  advancement  of  t h e  

tape  with  going  and  r e t u r n   paths   a l t e r n a t e l y   i n c l i n e d   of  t h e  

same  angle  in  o p p o s i t e   senses   with  r e s p e c t   to  the  d i r e c t i o n   o f  

advancement  of  the  t a p e .  

2.  Smmothing  machine  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   i n  

tha t   the  angle  of  i n c l i n a t i o n   of  sa id   paths   is  chosen,   as  a  f u n c  

t ion   of  the  tape  advancement  speed  and  the  p l a t e   t r a n s l a t i o n  

speed,  in  such  a  way  as  to  allow  the  p l a t e   a  working  path  s u b -  

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

t a p e .  

3.  Smoothing  machine  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   i n  

tha t   sa id   p l a t e   is  movable  along  a  t r a n s v e r s a l   r o t a t a b l e   b r i d g e  

r e s t i n g   on  curved  end  g u i d e s .  
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