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Hydropneumatic  asphalt  cutting  machine. 

@  Hydraulic-pneumatic  asphalt  cutting  pneumatic  ham- 
mer  holder  equipped  with  a  pressure  multiplier  consisting 
of  pneumatic  piston  (7)  coaxially  joined  with  hydraulic  piston 
(8),  with  a  smaller  surface,  so  as  to  transform  the  pneumatic 
pressure  of  approximately  seven  atmospheres  to  hydraulic 
pressure  of  approximately  50  atmospheres,  which  then  is' 
used  to  power  a  hydraulic  cylinder  (11),  equipped  with  a 
pneumatic  hammer  (2),  of  known  type,  increasing  the  ex- 
traction  power  of  spade  tool  (3)  and  the  driving  velocity  of 
said  tool,  and  decreasing  vibration,  absorbed  by  the  hy- 
draulic  piston. 
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The  i n v e n t i o n   c o n c e r n s   an  a s p h a l t   c u t t i n g   p n e u m a t i c  

hammer   h o l d e r  p o w e r e d   h y d r o p n e u m a t i c a l l y ,   b a s e d   on  t h e  

i n c r e a s e d   p r e s s u r e   a c h i e v e d   by  p a i r i n g   j o i n e d   c o a x i a l  

p i s t o n s   of  d i f f e r e n t   s u r f a c e s .  

The  a s p h a l t   c u t t i n g   m a c h i n e s   w e r e   and  r e a l i z e d   to   r e -  

p l a c e   t h e   t i r i n g   o p e r a t i o n   of  m a n u a l l y   c u t t i n g   t h e   a s -  

p h a l t   c o v e r i n g   on  r o a d s   and  t h e   l i k e ,   f o r   t h e   c o n s t r u c -  

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

c a b l e s ,   and  g a s   i n s t a l l a t i o n s ,   p r e v i o u s l y   d o n e   w i t h   p n e u -  

m a t i c   hammers   e q u i p p e d   w i t h   s p a d e   t o o l s ,   d e s i g n e d   f o r  

d i g g i n g .  

S a i d   m a c h i n e s   of  known  t y p e   may  be  s u b d i v i d e d   a c c o r d i n g  

to   t h e   t y p e   of   p o w e r   and  f e e d   i n :  

-  c o m p l e t e l y   h y d r a u l i c a l l y   p o w e r e d   a s h p a l t   s h e a r e r   ( i n -  

e l u d i n g   t h e   d e m o l i t i o n   hammer)   w i t h   no  c o m p r e s s e d   a i r  

u s e d .  

T h e s e   a r e   a u t o n o m o u s ,   p o w e r e d  b y   a  D i e s e l   e n g i n e   a n d  

m u s t   be  d r i v e n   by  an  o p e r a t o r ;   t h e y   a r e   t h e   m o s t   s o l d   a n d  

t h e   m o s t   e x p e n s i v e ;   h o w e v e r ,   t h e y   h a v e   t h e   d i s a d v a n t a g e  

of  a  v e r y   h e a v y   a m m o r t i z a t i o n   i w t h   r e g a r d   to   t h e i r   o c c a -  

s i o n a l   u s e .   M o r e o v e r ,   t h e   o p e r a t o r   s i t s   on  t h e   m a c h i n e  

i t s e l f   and  so  i s   s u b j e c t e d   to   t h e   e x c e s s i v e   v i b r a t i o n s  



of  t h e   h y d r a u l i c   d e m o l i t i o n   h a m m e r .  

-  C o m p l e t e l y   p n e u m a t i c a l l y   p o w e r e d   a s p h a l t   c u t t e r ,  w i t h  

a u t o m a t i c   f e e d ,   w i t h   no  o p e r a t o r .  

T h i s   has   n o t   b e e n   met   w i t h   e n t h u s i a s m   g i v e n   i t s   e x t r e m e l y  

c o m p l e x   m e c h a n i s m   and  t h e   u n s u i t a b l e   a p p l i c a t i o n   of   t w o  

p e n u m a t i c   p i s t o n s   in   d i r e c t   c o n t a c t   with  the  pneumat ic   hammer 

w h i c h   s u b j e c t   i t   to   c o n t i n u o u s   b r e a k d o w n ;   m o r e o v e r   t h e i r  

c o m p l e x   m e c h a n i s m   r e q u i r e s   g r e a t e r   a i r   c o n s u m p t i o n   t h a n  

s i m p l e r   m a c h i n e s .  

-  P n e u m a t i c a l l y   o p e r a t e d   a s p h a l t   c u t t e r ,   w i t h   m a n u a l  

f e e d .  

T h e s e   p r e s e n t   t h e   d i s a d v a n t a g e   t h a t   o n l y   w i t h   g r e a t   d i f -  

f i c u l t y ,   i f   a t   a l l ,   i s   t h e   d e m o l i t i o n   t o o l   e x t r a c t e d   f r o m  

t h e   a s p h a l t   once   f i x e d   in   i t .   T h i s   p r o b l e m   i s   c a u s e d   b y  

t h e   i n a d e q u a t e   d i m e n s i o n s   of   t h e   r i s i n g   p i s t o n ,   w h i c h   i s  

n o t   p o w e r f u l   e n o u g h   to   e x t r a c t   i t ;   on  t h e   o t h e r   h a n d ,   i f  

t h e   d i a m e t e r   w e r e   a d e q u a t e ,   a f t e r   t h e   i n i t i a l   r e s i s t a n c e  

w e r e   o v e r c o m e ,   t h e   e x t r a c t i o n   w o u l d   o c c u r   so  f a s t   t h a t   i t  

w o u l d   be  d a n g e r o u s   and  u n c o n t r o l l a b l e ,   to   t h e   p o i n t   o f  

j e r k i n g   t h e   m a c h i n e   and  p u t t i n g   i t   o u t   of  a l i g n m e n t   o n  

e a c h   c u t .  

A n o t h e r   p r o b l e m   i s   t h a t   a  hammer   h e a v y   e n o u g h   to   a c h i e v e  

r e a s o n a b l e   r e s u l t s   c a n n o t   be  m o u n t e d   on  t h e   m a c h i n e ,  

s i n c e   a  h e a v i e r   hammer  w o u l d   a l l o w   t h e   t o o l   to   e n t e r   t h e  



a s p h a l t   f a s t e r   b u t   w o u l d   make  e x t r a c t i n g   i t   d i f f i c u l t .  

M o r e o v e r ,   t h e   p n e u m a t i c   hammer  b e a r i n g   p i s t o n   i s   s i m p l e  

in  e f f e c t ,   t h a t   is   i t   can   o n l y   e x t r a c t   and  n o t   p u s h   t h e  

hammer .   S a i d   p n e u m a t i c   hammer   t h u s   o p e r a t e s   o n l y   b y  

f a l l i n g ,   w i t h   no  p o s s i b i l i t y   of   r e g u l a t i n g   t h e   a d v a n c e m e n t .  

The  aim  of  t h i s   i n v e n t i o n   i s   to   e l i m i n a t e   a l l   t h e   i n c o n -  

v e n i e n c e s   of  t h e   m a c h i n e s   d e s c r i b e d .  

T h i s   aim  i s   a c h i e v e d   w i t h   an  a s p h a l t   c u t t i n g   m a c h i n e   o f  

t h e   p n e u m a t i c   t y p e   e q u i p p e d   w i t h   a  p r e s s u r e   m u l t i p l i e r  

w h i c h   t r a n s f o r m s   t h e   p n e u m a t i c   p r e s s u r e   to   h y d r a u l i c  

p r e s s u r e   i n c r e a s i n g   i t   f r om  t h e   7  a t m o s p h e r e s   s u p p l i e d  

by  t h e   p e n u m a t i c   c o m p r e s s o r   to   t h e   a p p r o x i m a t e l y   50  a t -  

m o s p h e r e s   p r e s e n t   in   t h e   h y d r a u l i c   p i s t o n ;   s a i d   50  a t -  

m o s p h e r e  p r e s s u r e   o b t a i n e d   w i t h   t h e   p r e s s u r e   m u l t i p l i e r  

i s   t h e n   f e d   i n t o   t h e   h y d r a u l i c   p i s t o n   c y l i n d e r   on  w h i c h  

t h e   p n e u m a t i c   hammer   i s   m o u n t e d ,   a c h i e v i n g   t h e   f o l l o w i n g  

a d v a n t a g e s  i n   s u c c e s s i o n :  

1)  p o s s i b i l i t y   of  m o u n t i n g   a  40Kg  pneumat ic   hanrner  on  the  s t i l l  

l i g h t   s t r u c t u r e   of  t h e   m a c h i n e ,   s i n c e   t h e   e x t r a c t i o n .  

p o w e r   o b t a i n e d   w i t h   t h e   p r e s s u r e   m u l t i p l i e r  a l l o w s   i t ;  

2)  f a s t   d r i v i n g   r a t e s   of  t h e   t o o l ,   o b t a i n e d   by  i n c r e a s i n g  

t h e   hammer   w e i g h t   and  by  r e g u l a t i n g   t h e   d e s c e n t   b y  

a d j u s t i n g   t h e   a i r   p r e s s u r e ;  

3)  t h e   v i b r a t i o n s   of  t h e   p n e u m a t i c   hammer   a r e   a b s o r b e d  

by  t h e   h y d r a u l i c   p i s t o n   and  t r a n s m i t t e d   to   t h e   p n e u -  

m a t i c   one   w h i c h   in   t h i s   c a s e   a c t s   as  s h o c k   a b s o r b e r  

as  w e l l ,   t h u s   p r e v e n t i n g   t h e   v i b r a t i o n s   f r o m   b e i n g   a b -  



s o r b e d   by  t h e   c a r r i a g e   and  so  by  t h e   o p e r a t o r ' s   a r m s ;  

4)  c e r t a i n t y   of  e x t r a c t i n g   t h e   t o o l   u s i n g   t h e   h y d r a u l i c  

p r e s s u r e   in  the  pneumat ic   hamner  b e a r i n g   p i s t o n ;   p o s s i b i l i t y   o f  

a d j u s t i n g   b o t h   p r e s s u r e   and  s t r o k e ,   w i t h   t h e   f l o w   r e g -  

u l a t o r ,   to  a d j u s t   t h e   hammer   to   t h e   h a r d n e s s   a n d  

t h i c k n e s s   of  t h e   a s p h a l t   to   be  c u t ;  

5)  e l i m i n a t i o n   of  m e c h a n i s m s   ( l e v e r s ,   s t r o k e   s t o p s ,   m e c h -  

a n i c a l   d e v i c e s ,   e t c . )   s u b j e c t   by  t h e   v i b r a t i o n s   p r e s -  

e n t   to   w e a r   and  c o n t i n u o u s   b r e a k d o w n ,   and  p r e s e n c e   i n  

t h e   a u t o m a t i o n   s y s t e m   of   p n e u m a t i c   and  h y d r a u l i c   c o m -  

p o n e n t s   o n l y ;  

6)  u se   of  a  s m a l l   c a p a c i t y   a i r   c o m p r e s s o r   ( m 3 / 2 . 4 m i n )  

s i n c e   t h e   p n e u m a t i c   c o m p o n e n t s   a b s o r b   a  m o d e s t   q u a n -  

t i t y   of  a i r .  

The  i n v e n t i o n   i s   shown  in  a  p r e f e r r e d   e m b o d i m e n t   in   t h e  

a t t a c h e d   d r a w i n g s ,   w h i c h   s h o w :  

-  f i g u r e   1,  a  s c h e m a t i z a t i o n   of  a  c r o s s   s e c t i o n   of  t h e  

m a c h i n e ;  

-  f i g u r e   2,  a  t o p   v i e w ;  

-  f i g u r e   3,  a  s i d e   v i e w ;  

-  f i g u r e s   4  and  5,  a  v a r i a n t   of  t h e   d e v i c e   f o r   a u t o m a t i c  

s t e p   by  s t e p   f e e d ;  

-  f i g u r e   6,  a  p o s s i b l e   h y d r o p n e u m a t i c   o p e r a t i n g   c i r c u i t .  

The  f i g u r e s   show  in   d e t a i l   t h e   w h e e l e d   c a r r i a g e   1  b e a r -  

i n g   p n e u m a t i c   hammer  2,  w i t h   s p a d e   t o o l   3,  p o w e r e d   b y  

m e a n s   of  h y d r a u l i c   t u b e s   4  and  5  f r o m   t h e   p r e s s u r e   m u l -  

t i p l i e r ,   c o n s i s t i n g   of  c y l i n d e r   6  w i t h   p n e u m a t i c a l l y   p o w -  



e r e d   p i s t o n   7,  c o a x i a l   and  j o i n e d   v i a   h s a f t   10  w i t h   h y -  

d r a u l i c   p i s t o n   8,  s l i d i n g   in   o v e r l a y i n g   c y l i n d e r   9  s o  

t h a t   t he   f o r c e   d e v e l o p e d   by  i n l e t   of  a i r   in   c y l i n d e r   6 

i s   t r a n s f e r r e d   v i a   s h a f t   10  to   p i s t o n   8,  s m a l l e r   in   s u r -  

f a c e   t h a n   p i s t o n   7,  and  c a u s e s   a  c o n s i d e r a b l e   i n c r e a s e  

in   t h e   p r e s s u r e   e x e r t e d   by  p i s t o n   8  i t s e l f ,   w h i c h   p u m p s  

t h e   o i l   in   i t s   s e p a r a t e   c i r c u i t ,   a l t e r n a t i v e l y ,   by  m e a n s  

of  t u b e s   4  and  5,  i n s i d e   and  o u t s i d e   c y l i n d e r   11,  j o i n e d  

to  hammer  2,  w h i c h   i s   in   t h i s   way  l o w e r e d   and  r a i s e d ,  

w h i l e   t h e   b a s e   of  s h a f t   13  and  p i s t o n   14  r e m a i n   j o i n e d   t o  

c a r r i a g e   1.  The  hammer   can   o p e r a t e   b e h i n d   c a r r i a g e   1 

as  shown  in  d o t t e d   l i n e s   in  f i g u r e   2  or  may  be  s h i f t e d  

9 0  ,   as  shown  by  t h e   a r r o w ,   to  o p e r a t e   n e x t   to   i t   f o r  

s i d e w a l k s   and  t h e   l i k e .  

At  t he   same  t i m e   t h e   s i m u l a t o r   shown  in  f i g u r e   4,  b y  

means   of  r o t a t i o n   of  a  w h e e l   of  c a r r i a g e   1,  a l l o w s   t h e  

c u t t i n g   d i s t a n c e   of  hammer  2  to   be  a d j u s t e d   a u t o m a t i c a l l y ,  

c a u s i n g   a  s t e p   by  s t e p   f e e d   s i n c e   t h e   s i n g l e ,   or  m u l t i -  

p l e ,   cam  A,  d e p e n d i n g   on  t he   c u t t i n g   d i s t a n c e ,   o p e r a t e s  

v a l v e   15  w h i c h ,   v i a   t i m e r   16,  w h i c h   s u p p l i e s   t h e   d e l a y  

n e c e s s a r y   to   b l o c k   t h e   w h e e l   in   t h e   p o s i t i o n   of  m a x i m u m  

e l e v a t i o n   of  cam  A,  s w i t c h e s   o v e r   v a l v e   17  to   b r a k e   t h e  

w h e e l   by  m e a n s   of  c y l i n d e r   18.  Then   when  t h e   s l i d e   o f  

hammer  2  r e t u r n s   to   t h e   t o p   p o s i t i o n ,   i t   p u s h e s   a g a i n s t  

s t r o k e   s t o p   19  w h i c h ,   by  means   of  t i m e r   20,  r e p o s i t i o n s  

v a l v e   17  to   u n l o c k   b r a k e   1 8 .  

The  h y d r o p n e u m a t i c   c i r c u i t   shown  in   f i g u r e   5  f u n c t i o n s  



as  f o l l o w s :   t h e   o p e r a t o r   p r e s s e s   v a l v e   21  to   s w i t c h   o v e r  

v a l v e   23,   w h i c h   i n v e r t s   t h e   f e e d   to   c y l i n d e r   6  of  l w o  

p e n u m a t i c   p r e s s u r e ,   of  t h e   p r e s s u r e   m u l t i p l i e r ;   t h e   o i l  

t h e n   f l o w s   f r o m   c y l i n d e r   9,  of  h i g h   h y d r a u l i c   p r e s s u r e ,  

t h r o u g h   f l o w   r e g u l a t o r   25 ,   i n t o   t h e   r e a r   s i d e   of  c y l i n d e r  

11  to   w h i c h   hammer   2  i s   j o i n e d ,   t h u s   c a u s i n g   t h e   l a t t e r  

to   b e g i n   to   d e s c e n d ;   a t   t h i s   p o i n t   by  p r e s s i n g   v a l v e   2 2 ,  

v a l v e   24  i s   o p e r a t e d   to   s e n d   a i r   to   hammer   2  and  t h a t   i s ,  

to   b e g i n   to   p l a c e   i t   in  o p e r a t i o n ;   once   t h e   c u t   i s   e f -  

f e c t e d   by  t h e   s p a d e   3  of  hammer   2,  t h i s   a u t o m a t i c a l l y  

w i t h   i t s   m o v e m e n t ,   p r e s s e s   s t r o k e   s t o p   v a l v e   26,   w h i c h  

r e p o s i t i o n s   v a l v e s   21  and  22  and ,   t h e r e f o r e ,   v a l v e   21 

t a k e s   a i r   f r om  hammer  2,  c l o s i n g   v a l v e   24,   and  v a l v e   2 2  

i n c e r t s   23,   b r i n g i n g   t h e   hammer   b a c k   to   i t s   i n i t i a l   p o s -  

i t i o n .  

Of  c o u r s e ,   w h i l e   t h e   p r i n c i p l e   of   t h e   f i n d i n g   r e m a i n s  

t h e   s a m e ,   t h e   f o r m s   of   r e a l i z a t i o n  a n d   t h e   p a r t i c u l a r s   o f  

c o n s t r u c t i o n   may  be  v a r i e d   w i d e l y   w i t h   r e s p e c t   to   t h a t  

d e s c r i b e d   and  i l l u s t r a t e d   h e r e ,   w i t h o u t   g o i n g   b e y o n d   t h e  

b o u n d s   of  t h i s   i n v e n t i o n .  



1.  H y d r o p n e u m a t i c a l l y   o p e r a t e d   a s p h a l t   c u t t i n g . m a c h i n e  

c h a r a c t e r i z e d   by  t h e   p r e s e n c e   of  a  p r e s s u r e   m u l t i p l i e r  

c o n s i s t i n g   of  c y l i n d e r   6  w i t h   p n e u m a t i c a l l y   p o w e r e d   p i s -  

t o n   7,  c o a x i a l   and  j o i n e d  v i a   s h a f t   10  w i t h   h y d r a u l i c  

p i s t o n   8,  s l i d i n g   in   o v e r l a y i n g   c y l i n d e r   9  so  t h a t   t h e  

f o r c e   d e v e l o p e d   by  i n l e t   of  a i r   in   c y l i n d e r   6  i s   t r a n s -  

f e r r e d   v i a   s h a f t   10  to   p i s t o n   8,  s m a l l e r   in   s u r f a c e   t h a n  

p i s t o n   7,  and  c a u s e s   a  c o n s i d e r a b l e   i n c r e a s e   in   t h e   p r e s -  

s u r e   e x e r t e d   by  p i s t o n   8  i t s e l f ,   w h i c h   pumps  t h e   o i l   i n  

i t s   s e p a r a t e   c i r c u i t ,   a l t e r n a t i v e l y ,   by  m e a n s   of  t u b e s  

4  and  5,  i n s i d e   and  o u t s i d e   c y l i n d e r   11,  j o i n e d   to   h a m -  

mer  2,  w h i c h   i s   in   t h i s   way  l o w e r e d   and  r a i s e d ,   w h i l e   t h e  

b a s e   of  s h a f t   13  and  p i s t o n   14  r e m a i n   j o i n e d   to   c a r r i a g e   1 .  

2.  A s p h a l t   c u t t i n g   m a c h i n e   as  c l a i m e d   in   c l a i m   1  c h a r -  

a c t e r i z e d   by  t h e   p r e s e n c e   of  a  h y d r o p n e u m a t i c   c i r c u i t   i n  

w h i c h   p r e s s i n g   v a l v e   21  s w i t c h e s   o v e r   v a l v e   23,  w h i c h   i n -  

v e r t s   t h e   f e e d  t o   c y l i n d e r   6  of  low  p n e u m a t i c   p r e s s u r e ,  

of   t h e   p r e s s u r e   m u l t i p l i e r ;   t h e   o i l   t h e n   f l o w s   f r o m   c y l -  

i n d e r   9,  of  h i g h   h y d r a u l i c   p r e s s u r e ,   t h r o u g h   f l o w   r e g -  

u l a t o r   25,   i n t o   t h e   r e a r   s i d e   of  c y l i n d e r   11  to   w h i c h   h a m -  

mer  2  i s   j o i n e d ,   t h u s   c a u s i n g   t h e   l a t t e r   to   b e g i n   to   d e s -  

c e n d ;   a t   t h i s   p o i n t   by  p r e s s i n g   v a l v e   22,  v a l v e   24  i s   o p -  

e r a t e d   to   s e n d   a i r   to   hammer  2  and  t h a t   i s ,   to   b e g i n   t o  

p l a c e   i t   in   o p e r a t i o n ;   o n c e   t h e   c u t   i s   e f f e c t e d   by  t h e  

s p a d e   3  of  hammer  2,  t h i s   a u t o m a t i c a l l y   w i t h   i t s   m o v e m e n t ,  

p r e s s e s   t h e   s t r o k e   s t o p   v a l v e   26,  w h i c h   r e p o s i t i o n s   v a l v e s  



v a l v e s   21  and  22  and ,   t h e r e f o r e ,   v a l v e   21  t a k e s   a i r   f r o m  

hammer   2,  c l o s i n g   v a l v e   24,  and  v a l v e   i n v e r t s   23,   b r i n g -  

i n g   t h e   hammer   b a c k   to   i t s   i n i t i a l   p o s i t i o n .  

3.  A s p h a l t   c u t t i n g   m a c h i n e   as  c l a i m e d   i n   t h e   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   by  an  a u t o m a t i c   s t e p   by  s t e p   f e e d  

of  c a r r i a g e   1  c a u s e d   by  s i n g l e ,   or  m u l t i p l e ,   cam  A ,  w h i c h  

depending  on  t h e   c u t t i n g   d i s t a n c e ,   o p e r a t e s   v a l v e   15  w h i c h ,  

v ia   t i m e r   16,  w h i c h   s u p p l i e s   t h e   d e l a y   n e c e s s a r y   to   b l o c k  

t h e  w h e e l   in   t h e   p o s i t i o n   of  maximum  e l e v a t i o n   of  cam  A ,  

s w i t c h e s   o v e r   v a l v e   17  to   b r a k e   t h e   w h e e l   by  m e a n s   o f  

c y l i n d e r   18;  t h e n   when  t h e   s l i d e   of   hammer  2  r e t u r n s   t o  

t h e   t o p   p o s i t i o n ,   i t   p u s h e s   a g a i n s t   t h e   s t r o k e   s t o p   19 

w h i c h ,   by  means   of  t i m e r   20,   r e p o s i t i o n s   v a l v e   17  to   r e -  

l ease   b r a k e   1 8 .  
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