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@  Improvements  in  diamond-set  segments  and  inserts. 

  A  diamond-set  segment  of  insert  (11)  is  provided  with  a 
plurality  of  through  bores  (10)  between  its  side  (12)  and/or 
front  faces  (13, 14);  the  bores  (10)  can  be  left  free  so  as  to  im- 
prove  tool  cooling  during  machining  by  virtue  of  the  fact  that 
the  cooling  liquid  passes  through  them,  and  at  the  same  time 
allow  better  discharge  of  the  removed  material;  alternatively 
they  can  be  filled  with  mixtures  of  resins  and  diamond  dust  or 
other  abrasive  or  non-abrasive  metal  elements,  so  as  to  im- 
prove  the  surface  of  the  cut  material  by  acting  against  it  during 
cutting. 



This  i n v e n t i o n   r e l a t e s   to  d iamond-se t   segments  and  i n s e r t s .  

In  the  c u t t i n g   and/or   p o l i s h i n g   of  s t o n e s ,   marble ,   c o n c r e t e ,   a s p h a l t  

and  s i m i l a r   hard  m a t e r i a l s ,   d i s c s ,   c u t t e r s   and  saws  provided  w i t h  

d iamond-se t   segments  or  i n s e r t s   are  c u r r e n t l y   u s e d .  

As  the  term  i t s e l f   imp l i e s ,   s y n t h e t i c   or  n a t u r a l   diamonds  are  t h e  

bas ic   c o n s t i t u e n t   of  d iamond-se t   segments  or  i n s e r t s .   Each  segment  

or  i n s e r t   is  c o n s t i t u t e d   by  a  c e r t a i n   number  of  diamonds,   of  v a r y i n g  

s ize   and  c o n c e n t r a t i o n   accord ing   to  the  a p p l i c a t i o n   of  the  t o o l ,  

and  bonded  by  a  b inder   in  o rder   to  form  the  segment  or  i n s e r t .   E v e r y  

exper t   of  the  ar t   is  f a m i l i a r   with  the  f u n c t i o n s   of  these   two  com- 

ponen t s ,   and  thus  knows  the  importance  of  choosing  and  mixing  them 

c a r e f u l l y   in  order  to  ob t a in   optimum  machining  and  Maximum  t o o l  

l i f e .  

One  of  the  g r e a t e s t   problems  of  t h i s   t echno logy   is  the  d i f f i c u l t y  

of  coo l ing   the  tool  dur ing  c u t t i n g ,   th i s   being  very  impor tan t   i n  

order   to  p revent   g r a p h i t i z i n g   of  the  diamond  and /o r   i ts   p r e m a t u r e  

c rumbl ing ,   with  s e r ious   r e p e r c u s s i o n s   on  the  l i f e   and  c u t t i n g   c a p a -  

c i t y   of  the  t o o l ,   th is   being  e s p e c i a l l y   the  case  when  a  hard  s t o n e  

or  conc re t e   has  to  be  cut  under  c o n d i t i o n s   in  which  i t   is  d i f f i c u l t  

for  the  cool ing   l i qu id   to  coat  the  tool   by  p e n e t r a t i n g   between  t h e  

wal ls   of  the  m a t e r i a l   being  c u t .  

A  second  problem  is  to  provide  a  cut  su r f ace   f ree   from  r o u g h n e s s ,  

even  if  not  p e r f e c t l y   b r i g h t ,   in  that   the  c u r r e n t l y   used  d i a m o n d - s e t  

too l s   are  employed  e s s e n t i a l l y   as  c u t t e r s ,   and  leave  a  su r face   o f  

g r e a t e r   or  l e s s e r   roughness  which  always  r e q u i r e s   a  s u b s e q u e n t  

smoothing  and  of ten  p o l i s h i n g   o p e r a t i o n ,   for  which  a  number  o f  



d i f f e r e n t   passes  are  r e q u i r e d   using  a  l ike   number  of  d i f f e r e n t  

s u b s t a n c e s   in  order  to  g r a d u a l l y   improve  the  s u r f a c e s ,   and  t h i s  

leads  to  obvious  i n c r e a s e s   in  o p e r a t i n g   c o s t s .  

The  ob jec t   of  the  i n v e n t i o n   is  to  propose  a  type  of  d i a m o n d - s e t  

segment  or  i n s e r t   provided  with  means  which  enable  the  a f o r e s a i d  

problems  to  be  o b v i a t e d ,   ie  such  as  to  ensure  a  con t inuous   and  t o t a l  

coo l ing   of  the  tool  dur ing  machining  and  to  ob t a in   a  cut  s u r f a c e  

f ree   from  roughness ,   by  c a r ry ing   out  an  i n i t i a l   s u r f a c e   p o l i s h i n g  

which  in  most  cases  can  be  cons ide red   as  the  f i n i s h i n g   o p e r a t i o n  

i t s e l f .  

These  and  f u r t h e r   ob j ec t s   which  wi l l   be  more  appa ren t   h e r e i n a f t e r  

are  a t t a i n e d   accord ing   to  the  i n v e n t i o n   by  a  d i amond-se t   s egmen t  

and/or   i n s e r t   c h a r a c t e r i s e d   by  being  provided  with  through  b o r e s  

which  can be  e i t h e r   l e f t   f ree  in  order  to  improve  coo l ing   or  c a n  

be  f i l l e d   with  mix tures   of  r e s i n s   and  dusts  in  order   to  improve  t h e  

su r f ace   of  the  cut  m a t e r i a l .  

The  i n v e n t i o n   is  d e s c r i b e d   h e r e i n a f t e r   with  r e f e r e n c e   to  the  accomp- 

anying  drawings  in  which:  

Figures   1,  2,  3  and  4  are  f ron t   views  of  a  f i r s t   embodiment  of  t h e  

d iamond-se t   segments  and/or   i n s e r t s   accord ing   to  the  i n v e n t i o n ;  

Figures   5  and  6  are  p e r s p e c t i v e   views  of  two  f u r t h e r   embodiments  

of  the  d iamond-se t   segments  and/or   i n s e r t s   accord ing   to  the  i n v e n t i o n .  

As  s t a t e d ,   the  method  proposed  by  the  i nven t ion   for  a t t a i n i n g   i t s  

ob j ec t s   is  to  provide  through  bores  10  in  the  segment  and/or   i n s e r t  

11.  In  Figures   1  to  4,  the  through  bores  pass  between  the  s i d e  

faces  l2,   these  f i g u r e s   showing  jus t   a  few  p o s s i b l e   bore  c o n f i g u r a t i o n s ,  

namely  c i r c u l a r   in  Figure  1,  s l o t t e d   in  Figure  2,  t r i a n g u l a r   i n  



Figure  3  and  rhomboidal   in  Figure  4 .  

The  bore  c o n f i g u r a t i o n   and  s i zes   wi l l   be  de te rmined   by  the  type  o f  

machining  to  be  c a r r i e d   out  by  the  t o o l ,   i t s   s ize   and  the  c o n d i t i o n s  

under  which  it  is  to  work .  

The  f i g u r e s   show  an  a r c u a t e   segment  and/or   i n s e r t ,   ie  des igned  f o r  

f i t t i n g   to  c i r c u l a r   d i s c s ,   but  it   is  obvious  tha t   the  segment  a n d / o r  

i n s e r t   can  be  of  the  f l a t   type  des igned   for  l i n e a r   saw  blades   a n d / o r  

of  o ther   f o r m s .  

The  bores  10  in  F igures   1  to  4  are  a d v a n t a g e o u s l y   provided  in  a  d i r e -  

c t i on   o r t h o g o n a l   to  the  tool   feed  d i r e c t i o n ,   between  the  side  f a c e s  

of  the  t o o l ,   so  that   t h e i r   mouths  are  con t a ined   in  those  two  s i d e  

s u r f a c e s   of  the  tool   which  face  the  s u r f a c e s   of  the  cut  m a t e r i a l .  

The  bores  can  be  kept  empty  and  thus  f a c i l i t a t e   too l   coo l ing   in  t h a t  

dur ing  machining  the  coo l ing   l i q u i d   is  not  r e s t r i c t e d  t o   merely  t h e  

top  and /or   between  the  s ide  wal ls   of  the  segment  and/or   i n s e r t   and 

the  cut  s u r f a c e s ,   but  can  also  p e n e t r a t e   through  the  bores  to  com- 

p l e t e l y   cool  the  tool   to  thus  p reven t   h e a t i n g   of  the  diamonds  and 

at  the  same  time  d i s c h a r g e   the  removed  m a t e r i a l .  

This  a lso   r e s u l t s   in  improved  c u t t i n g   ba lance   for  the  tool   and  t h u s  

a  more  uniform  and  c o r r e c t   wear  t h e r e o f .  

A l t e r n a t i v e l y ,   the  cores  can  be  f i l l e d   by  i n s e r t i n g   r e s i n s   mixed 

with  diamond  dust  or  o ther   me ta l ,   r e s i nous   or  any  o ther   e l e m e n t s  

des igned  to  improve  the  cut  s u r f a c e .  

In  th is   r e s p e c t ,   these  i n s e r t s   are  provided  in  the  s ides   a n d / o r  

in  the  top  of  the  segments ,   and  machine  the  su r f ace   as  it  is  b e i n g  

cut ,   so  tha t   because  of  the  a b r a s i v e   m a t e r i a l   which  they  c o n t a i n ,  

the  su r f ace   becomes  po l i shed   and  in  many  cases  r e q u i r e s   no  f u r t h e r  



m a c h i n i n g .  

The  i n s e r t s   can  be  forced  in  or  cast   hot  or  i n s e r t e d   in  any  o t h e r  

s u i t a b l e   manner .  

If  r e q u i r e d ,   it  is  also  p o s s i b l e   to  form  the  i n s e r t s   f i r s t ,   and 

then  c o n s t r u c t   the  segment  around  them  by  c a s t i n g   it  over  the  i n s e r t s  

t hemse lves ,   if  a l l   the  bores  are  to  be  f i l l e d   by  said  i n s e r t s .  

In  Figure  5,  the  through  bores  10  are  provided  not  only  be tween  

the  s ides   12  but  also  between  the  top  13  and  base  14  so  as  to  e i t h e r  

provide  complete  coo l ing   i f   they  are  a l l   l e f t   empty,  or  to  enable  t h e  

bores  provided  between  the  s ide  faces  12  to  be  f i l l e d   with  s a i d  

i n s e r t s   while  l eav ing   the  through  bores  between  the  top  13  and  b a s e  

14  f ree   so  as  to  provide   the  segment  or  i n s e r t   11  with  both  the  a d v a n -  

tages  of  cool ing   and  smoothing  s i m u l t a n e o u s l y .  

In  F i g u r e  6   the  bores  extend  between  the  top  13  and  base  14  to  f a v o u r  

coo l ing   i f   kept  empty,  whereas  in  s p e c i a l   cases  they  can  be  f i l l e d  

with  said  i n s e r t s   in  order   to  improve  p o l i s h i n g .  

The  c o n f i g u r a t i o n ,   d imensions   and  l o c a t i o n   of  the  bores  depend  on  t h e  

machining  o p e r a t i o n   and  the  r e s u l t   to  be  o b t a i n e d ,   and  thus  t h e s e  

r e q u i r e m e n t s   de te rmine   said  pa ramete r s   in  any  given  c a s e .  



1.  A  d iamond-se t   segment  or  i n s e r t ,   c h a r a c t e r i s e d   by  c o m p r i s i n g  

through  b o r e s .  

2.  A  d iamond-se t   tool   as  claimed  in  claim  1,  c h a r a c t e r i s e d   i n  

that   the  bores  are  provided  in  the  s ide  faces  and/or   top  of  t h e  

segment,  and  extend  into  it   in  a  d i r e c t i o n   o r t hogona l   to  the  t o o l  

feed  d i r e c t i o n .  

3.  A  d iamond-se t   tool   as  c laimed  in  claims  1  and  2,  c h a r a c t e r i s e d  

in  that   the  bores  are  l e f t   empty .  

4.  A  d iamond-se t   tool   as  claimed  in  claims  1  and  2,  c h a r a c t e r i s e d  

in  that   the  bores  are  f i l l e d   with  i n s e r t s   c o n t a i n i n g   a b r a s i v e   m a t e -  

r i a l s .  

5.  A  d iamond-se t   tool   as  c la imed in   claim  4,  c h a r a c t e r i s e d   i n  

that   the  ab r a s ive   m a t e r i a l s   are  diamond  dust  mixed  with  a  b i n d e r  

of  any  k i n d .  
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