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<§$  A  device  that  may  be  applied  to  perforating  drills  for  the  drilling  of  foundation  holes.and  the  insertion  and  stabilization  of 
®  A  device  that  may  be  applied  to  perforating  drills  com-  22  I  22 
prising  an  expansion  headpiece  (1)  with  a  determined  rota-  1̂   rh  I 
tion  sense  and  retraction  by  motion  inversion,  that  will  /   l'  \   11  T 
perform  holes  of  a  diameter  adapted  to  the  reinforcement  «  \\  \\  / tube  (of  steel,  cement  or  other),  a  pusher  (11)  having  the  -v  =■=  / 
function  of  causing  the  penetration  of  the  reinforcement  tube  /*s  I  I  I  ~V 
or  the  hooking  simultaneously  to  the  drilling  of  the  hole,  Nil  ' I  
which  will  therefore  be  reinforced  in  one  single  stage,  and  r-7  '  j  '  V  v a  reinforcement  tube  (21),  provided  with  a  series  of  tongues  V  /  '  V V  
(22),  outwardly  fixed,  for  stabilizing  the  foundation  relating  '  :  '  —  Z Z Z Z Z  
to  flexion  and  torsion  and  assure  the  structural  connection  '  \ 
between  the  different  stages  of  said  tube.  Each  single  com-  '  \  '  ~~21 
ponent  element  of  the  device  may  be  applied  to  perforating  I  M  H 
drills  or  in  connection  with  one  or  two  of  the  other  elements, 
according  to  the  requests.  j 
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"A  device  t ha t   may  be  appl ied   to  p e r f o r a t i n g   d r i l l s   for  t h e  

d r i l l i n g   of  f o u n d a t i o n   ho les ,   and  the  i n s e r t i o n   and  s t a b i l i -  

za t ion   of  r e i n f o r c e m e n t   t u b e s " .  

5  PACCAGNELLA  S . n . c .  

of  PACCAGNELLA  Celso  &  Co. 

Via  E.  F i l i b e r t o ,   25 

45011  -  ADRIA  ( R o ) / I t a l y  

10  The  p resen t   i n v e n t i o n   concerns  a  dev ice   t h a t   may  be  a p p l i e d  

to  p e r f o r a t i n g   d r i l l s   for  the  d r i l l i n g   of  f ounda t i on   h o l e s  

and  the  i n s e r t i o n   and  s t a b i l i z a t i o n   of  r e i n f o r c e m e n t   t u b e s  

of  s t e e l ,   cement  and  o ther   m a t e r i a l s .  

15  It  is  a l ready   well  known  t ha t   the  d r i l l i n g   of  holes  in  t h e  

ea r th   often  ly  shows  the  problem  of  the  s inking   t h e r e o f ,  

t ha t   o f t e n l y   may  take  place  due  to  i ncohe rence   of  the  g round  

or  to  loads  s i t u a t e d   nearby.   In  t he se   cases   it  is  not  p o s s i -  

ble  to  use  t r a d i t i o n a l   d r i l l s   and  it   is  neces sa ry   to  u s e  

20  shovel  e x c a v a t o r s   with  the  pe r forming   of  g r e a t e r   ho les ,   so  

tha t   the  walls   t h e r e o f   may  be  r e i n f o r c e d   for  o b t a i n i n g   t h e  

des i r ed   d i m e n s i o n s .  

The  main  i n c o n v e n i e n c e s   of  t h i s   system  a r e :  

"25  -  an  excava t ion   g r e a t e r   than  r e a l l y   n e c e s s a r y ;  

'  -  the  need  of  g r e a t e r   space  all   a r o u n d ;  

-  the  d i f f i c u l t y   of  performing  the  e x c a v a t i o n   in  p rox imi ty   o f  

a l ready  e x i s t i n g   b u i l d i n g s ;  

-  the  need  of  using  molds  or  s i m i l a r   in  case  of  s inking   g o u n d s ;  
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-  the  use  of  more  m a t e r i a l ;  

-  the  use  of  more  m a c h i n e s ;  

-  the  d i f f i c u l t y   of  r ecover ing   the  i n t e r r e d   r e i n f o r c e m e n t ;  

-  due  to  al l   above  mentioned,   the  need  of  d i f f e r e n t   work ing  

5  s tages   and  t h e r e f o r e   more  time  and  h igher   c o s t s .  

It  is  the  aim  of  the  p resen t   i n v e n t i o n   to  r a t i o n a l i z e   in  t h e  

best  way  p o s s i b l e   the  performance  of  r e i n f o r c e d   holes  in  t h e  

ground,  so  t h a t   the  same  may  be  qu ick ly   performed  in  one  s i n -  

10  gle  s t age ,   thus  e l i m i n a t i n g   al l   above  mentioned  i n c o n v e n i e n c e s .  

The  aim  is  reached  by  means  of  the  device   accord ing   to  t h e  

p resen t   i n v e n t i o n   tha t   may  be  app l ied   to  the  p e r f o r a t i n g  

d r i l l s ,   compr is ing   an  expansion  headpiece   with  a  d e t e r m i n e d  

15  r o t a t i o n   sense  and  r e t r a c t i o n   by  motion  i n v e r s i o n ,   t h a t   w i l l  

perform  holes  of  a  d iameter   adapted  to  the  r e i n f o r c e m e n t  

tube,   a  pusher  s u p e r i o r l y   app l ied   to  said  d r i l l   and  a  r e i n -  

forcement   tube  provided  with  a  s e r i e s   of  v e r t i c a l   t o n g u e s  

p r o j e c t i n g   from  said  t u b e .  

20 

The  advantages   ob ta ined   according   to  the  aim  set  f o r t h   by 

the  p r e sen t   i n v e n t i o n ,   are  the  f o l l o w i n g :  

-   small  d r i l l i n g   s p a c e s ;  

-  the  p o s s i b i l i t y   of  performing  the  hole  also  nearby  a  b u i l d -  

25  ing  wi thout   causing  damages;  

-  the  e l i m i n a t i o n   of  the  use  of  molds  and  s i m i l a r ;  

-  the  use  of  one  s ing le   mach ine ;  

-  the  s h o r t e n i n g   of  working  t imes  and  saving  of  m a t e r i a l s  
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with  an  expense  r e d u c t i o n ;  

-  the  p o s i s b i l i t y   of  r e c o v e r i n g   the  i n t e r r e d   r e i n f o r c e m e n t ;  

-  an  ex t remely   s imple  p roces s ,   quick  and  l i t t l e   e x p e n s i v e ,  

with  the  consequence   of  the  p o s s i b l e   ampliance  of  the  u t i -  

5  l i z a t i o n   f i e l d   t h e r e o f   to  any  kind  of  ground  and  a p p l i c a -  

t i o n .  

The  p re sen t   i n v e n t i o n   wil l   be  d e s c r i b e d   in  d e t a i l   h e r e i n b e -  

low  r e l a t i n g   to  the  enc losed   drawings  showing  some  p r e f e r r e d  

10  embodiments  t h e r e o f .  

Figure  1  shows  a  l a t e r a l   view  of  a  dev ice   for   p e r f o r a t i n g  

d r i l l s   compr i s ing   an  expans ion   h e a d p i e c e ,   a  pusher  and  a 

f inned  t u b e .  

15 

Figures  2  and  3  show  the  v a r i a n t s   of  the  device   c o m p r i s i n g ,  

r e s p e c t i v e l y ,   the  sole  expans ion   headp iece   and  the  sole   p u s h -  

er  appara tus   in  the  f o l l owing   s t a g e s :  

A  -  l a t e r a l   view  and  p lan t   in  d r i l l i n g   p o s i t i o n ;  

20  b  -  p e r f o r a t i o n :   s t a r t ;  

C  -  p e r f o r a t i o n :   i n t r o d u c t i o n   of  f i r s t   t u b e ;  

D  -  e x t r a c t i o n   of  the  d r i l l ;  

E  -  mounting  of  the  second  and  f o l l o w i n g   t u b e s ;  

F  -  p e r f o r a t i o n :   i n t r o d u c t i o n   of  the  second  and  f o l l o w i n g   t u b e s .  

25 

Figure  4  shows  the  device   compr is ing   the  sole   r e i n f o r c e m e n t  

tube  provided  with  v e r t i c a l   tongues   p r o j e c t i n g   from  said  t u -  

be,  in  the  f o l l o w i n g   s t a g e s :  

A  -  l a t e r a l   view  of  the  tube  with  the  tongues   in  p e n e t r a t i o n  
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p o s i t i o n ;  

B  -  i n t r o d u c t i o n   of  the  f i r s t   t u b e ;  

'  C  -  supe r im 'pos i t i on   of  the  second  and  f o l l o w i n g   t u b e s ;  

D  -  i n t r o d u c t i o n   of  a  p i l e .  

5 

The  p re sen t   i n v e n t i o n   concerns  a  dev ice   t h a t   may  be  a p p l i e d  

to  p e r f o r a t i n g   d r i l l s   for  the  e x e c u t i o n   of  f o u n d a t i o n   h o l e s  

and  the  i n s e r t i o n   and  s t a b i l i z a t i o n   of  r e i n f o r c e m e n t   t u b e s ,  

c o m p r i s i n g :  

10  -  an  expansion  headpiece   1  provided  with  one  or  more  e x p a n s i o n  

blade  3  which,  with  the  r o t a t i o n   in  the  sense  of  d r i l l s   2 

for  p e r f o r a t i o n   4  and  in  con t ac t   with  the  ground,  s p r e a d  

apar t   in  a  p o s i t i o n   5  and  t h e r e f o r e   en l a rgen   the  hole  a -  

dapt ing  the  same  to  the  outer   d i ame te r   of  the  r e i n f o r c e m e n t  

15  tube  t h a t   is  to  be  i n t roduced .   The  e x t r a c t i o n   of  the  d r i l l  

then  takes   place  fo l lowing   to  the  r o t a t i o n   in  a  sense  6  c o n -  

t r a r y   to  the  one  of  p e r f o r a t i o n ,   whereby  the  expans ion   b l a -  

des  are  s i t u a t e d   in  a  p o s i t i o n   7  thus  a l lowing  the  p a s s i n g  

of  the  d r i l l   through  the  inner  d i ame te r   of  the  t u b e ;  

20  -  a  pusher  a p p a r a t u s   11,  placed  upwardly  to  said  d r i l l   2 ,  

f ixed  to  the  n o n - r o t a t i n g   par t   t h e r e o f   so  t h a t ,   when  t h e  

d r i l l   is  lowered  and  the  pusher  r e s t i n g   on  the  tube ,   t h e  

same  wil l   be  downwardly  pushed,  i n t r o d u c i n g   or  f o r c i n g   i t  

into  the  provided  hole  according  to  the  d iamete r   of  the  same 

25  being  g r e a t e r ,   equal  or  smal le r   than  the  one  of  the  o u t e r  

d iamete r   of  the  t u b e ;  
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-  a  r e i n f o r c e m e n t   tube  21,  provided  with  a  s e r i e s   of  v e r t i c a l  

tongues  22,  ex t end ing   from  said  tube  so  as  to  guide  the  f o l -  
■ 

lowing  tube  21'  and  to  r e a l i z e   a  connec t ion   between  s a i d  

t u b e s .  

5 

The  f u n c t i o n i n g   and  working  of  the  device   according   to  t h e  

p resen t   i n v e n t i o n   may  be  d e s c r i b e d   accord ing   to  the  s i n g l e  

s tages   e x e m p l i f i e d   in  the  enc losed   d r a w i n g s :  

10  Figure  2  B  -  p e r f o r a t i o n :   s t a r t ;   Tube  21  is  placed  on  t h e  

ground  and  d r i l l   2  with  b lades   3  r e t r a c t e d   i n  

p o s i t i o n   7  is  i n t r o d u c e d   t h e r e i n   un t i l   t o u c h i n g  

the  g r o u n d ;  

C  -  p e r f o r a t i o n :   i n t r o d u c t i o n   of  the  f i r s t   tube .   At 
5  the  c o n t a c t   with  the  ground  and  r o t a t i n g   the  d r i l l  

as  shown  with  4,  b lades   3  are  brought   in  p o s i t i o n  
5  e n l a r g i n g   the  hole  to  the  d e s i r e d   d i a m e t e r ,   s o  
t h a t   tube  21,  pushed  by  the  own  mass  or  by  t h e  

pusher   a p p a r a t u s   1  1  ,  p e n e t r a t e s   the  ground  d e -  
0  l i m i t i n g   the  hole  and,  if  n e c e s s a r y ,   c o n t a i n s  

the  s i n k i n g s   in  any  case  c a u s e d ;  

D  -  e x t r a c t i o n   of  the  d r i l l :   once  the  f i r s t   tube  21 

has  been  comple t e ly   i n t e r r e d ,   the  r o t a t i o n   s e n s e  
of  the  d r i l l   is  i n v e r t e d   as  in  p o s i t i o n   6,  w h e r e -  

5  by  the  blades  are  brought   in  p o s i t i o n   7  and  i t  

is  t h e r e f o r e   p o s s i b l e   to  e x t r a c t   the  d r i l l   w i t h -  

out  caus ing   any  damage  to  the  t u b e ;  
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mounting  of  the  second  and  f o l l o w i n g   tubes :   once  

the  second  {and  in  the  same  way  a l l   the  f o l l o w -  

ing)  tube  21'  has  been  p o s i t i o n e d   on  the  f i r s t  

one,  the  above  de sc r ibed   sequence  wil l   be  r e p e a t -  

ed  and  if  necessary   the  d r i l l   wi l l   be  e x t e n d e d .  

the  pusher  11  is  placed  upwardly  to  d r i l l   2 ;  

p e r f o r a t i o n :   s t a r t .   The  f i r s t   tube  21  wil l   be  

placed  on  the  ground  and  the  d r i l l   2  will   be  i n -  

t roduced   t h e r e i n ;  

p e r f o r a t i o n :   i n t r o d u c t i o n   of  the  f i r s t   tube :   t h e  

d r i l l   s t a r t s   p e r f o r a t i n g   and  while  l o w e r i n g  

br ings   the  pusher  11  at  c o n t a c t   with  the  t u b e ,  

caus ing  the  forced  p e n e t r a t i o n   t h e r e o f   in  t h e  

g r o u n d ;  

e x t r a c t i o n   of  the  d r i l l :   once  the  f i r s t   tube  21 

is  comple te ly   i n t e r r e d ,   d r i l l   2  wil l   be  e x t r a c t -  

e d ;  

mounting  of  the  second  and  the  f o l l o w i n g   t u b e s :  

once  the  second  (and  in  the  same  way  a l l   the  f o l -  

lowing)  tube  21*  has  been  p laced  on  the  f i r s t   o n e ,  

above  de sc r ibed   sequence  wil l   be  r e p e a t e d ,   p r o v -  

id ing ,   if  neces sa ry ,   to  the  e x t e n s i o n   of  the  d r i l l .  

the  tube  21  is  ready  to  be  placed  on  the  g r o u n d ,  

the  p r o j e c t i o n   of  tongues  22  being  upwardly  p o s i -  

t i o n e d ;  
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B  -  i n t r o d u c t i o n   of  the  f i r s t   tube:   the  tube  21  w i l l  

be  i n t roduced   c o n t e m p o r a r i l y   to  the  execu t ion   o f  

the  h o l e ;  

C  -  s u p e r i m p o s i t i o n   of  the  second  and  f o l l o w i n g   t u b e s :  

the  second  tube  21'  (and  in  the  same  way  all   t h e  

f o l l o w i n g )   will   be  placed  on  the  f i r s t   one  w i t h  

the  tongues  22'  o f f s e t   and  wil l   be  embraced  by 

tongues  22  of  the  p reced ing   tube  21,  so  as  to  ob -  

t a in   a  good  connec t ion   between  the  two  t ubes .   The 

l a s t   tube  will   be  i n s e r t e d   with  the  tongues  p l a c -  

ed  downwardly,  e l i m i n a t i n g   a l l   s u p e r f i c i a l   p r o -  

j e c t i o n   and  f u r t h e r   improving  the  connec t i on   b e t -  

ween  the  l a s t   f o u n d a t i o n   s t a g e s ;  

D  -  i n t r o d u c t i o n .   of  the  pi les . :   once  the  n e c e s s a r y  

s tages   have  been  performed,   p i l e   P  may  be  i n s e r t -  

ed  and  f ixed   by  upf  i l l i n g   with  sand  or  o ther   ma- 

t e r i a l   from  the  f o u n d a t i o n .  

t  is  ev iden t   t ha t   the  e lements   making  up  the  dev ice   a c c o r d i n g  
;o  the  p r e sen t   i nven t ion   may  be  s i m u l t a n e o u s l y   app l i ed   so  as  
o  p e r f e c t i o n   the  f u n c t i o n i n g   of  the  p e r f o r a t i n g   d r i l l s ,   b u t  

hey  will   be  equa l ly   e f f e c t i v e   if  working  s i n g l e ,   one  by  one ,  
r  v a r i o u s l y   c o u p l e d .  
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.  A  device  t h a t   may  be  app l ied   to  p e r f o r a t i n g   d r i l l s   for   t h e  

d r i l l i n g   of  f o u n d a t i o n   holes  and  the  i n s e r t i o n   and  s t a b i l i -  
■ 

za t ion   of  r e i n f o r c e m e n t   tubes ,   c h a r a c t e r i z e d   in  the  making 

up  e l e m e n t s :  

-  an  expansion  headp iece   (1)  provided  with  one  or  more  e x -  

pansion  b lades   (3)  which,  with  the  r o t a t i o n   of  d r i l l   ( 2 )  

in  the  p e r f o r a t i o n   sense  (4)  and  at  the  c o n t a c t   with  t h e  

ground,  spread  apa r t   in  a  p o s i t i o n   (5)  and  t h e r e f o r e   e n -  

largen  the  hole  adap t ing   the  same  to  the  ou te r   d i a m e t e r  

of  the  r e i n f o r c e m e n t   tube  to  be  i n s e r t e d ;   the  e x t r a c t i o n  

of  the  d r i l l   t akes   place  due  to  the  r o t a t i o n   in  a  s e n s e  

(6)  c o n t r a r y   to  the  one  of  p e r f o r a t i o n ,   whereby  the  e x -  

pansion  b lades   are  brought  in  a  p o s i t i o n   (7)  thus  a l l o w -  

ing  the  passage   of  the  d r i l l   tfirough  the  inner   d i a m e t e r  

of  the  t u b e ;  

-  a  pusher  a p p a r a t u s   (11),  placed  upwardly  to  said  d r i l l   ( 2 ) ,  

f ixed  to  the  n o n - r o t a t i n g   part   t h e r e o f   so  t h a t ,   when  t h e  

d r i l l   is  lowered  and  the  pusher  r e s t i n g   on  the  tube,   t h e  

same  wil l   be  downwardly  pushed,  i n t r o d u c i n g   or  f o r c i n g  

it  into  the  p rovided   hole  according  to  the  d i ame te r   o f  

the  same  being  g r e a t e r ,   equal  or  s m a l l e r   than  the  one  o f  

the  ou te r   d i ame te r   of  the  t u b e ;  

-  a  r e i n f o r c e m e n t   tube  (21),  provided  with  a  s e r i e s   of  v e r -  

t i c a l   tongues   (22),   ex tending  from  said  tube  so  as  to  g u i -  
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de  the  fo l lowing   tube  (21 ' )   and  to  r e a l i z e   a  c o n n e c t i o n  

between  said  t u b e s .  

2.  A  device  according  to  claim  1,  c h a r a c t e r i z e d   in  tha t   the  e x -  

pansion  headpiece   (1)  is  p rovided  with  b lades   (3)  hinged  t h e -  

5  re to   in  such  a  way  t h a t   when  the  d r i l l   r o t a t e s   in  the  c o n -  

t r a r y   sense  the  same  wil l   r e t r a c t   so  as  to  allow  the  e x t r a c -  

t ion  of  the  d r i l l   through  the  r e i n f o r c e m e n t .  

3.  A  device  accord ing   to  claim  1,  c h a r a c t e r i z e d   in  tha t   tube  ( 2 1 ) ,  

1 0 -   pushed  by  pusher   appa ra tu s   (11),   p e n e t r a t e s   the  ground  d e l i -  

miting  the  hole  and/or   l i m i t i n g   the  s ink ing   t h e r e o f .  

r 
4.  A  device  according,   to  c la imH-,   c h a r a c t e r i z e d   in  tha t   the  s e -  

cond  tube  (211)  (and  in  the  same  way  all-  the  fo l lowing)   w i l l  

15  be  superimposed  to  the  f i r s t   one  with  the  tongues  (22')   t h e -  

reof  o f f s e t ,   and  will   be  embraced  by  tongues   (22)  of  p r e c e d -  

ing  tube  (21),  so  t ha t   a  good  c o n n e c t i o n   between  the  two 

tubes  may  be  o b t a i n e d .  

10  5.  A  device  accord ing   to  c laims  1  and  4,  c h a r a c t e r i z e d   in  t h a t  

the  l a s t   tube  (21 ' )   will   be  i n s e r t e d   with  the  tongues  t h e r e -  

of  placed  downwardly,  thus  e l i m i n a t i n g   any  su r face   p r o j e c t i o n  

and  f u r t h e r   improving  the  c o n n e c t i o n   between  the  l a s t   s t a g e s  

of  the  f o u n d a t i o n .  

>5 

6.  A  device  according   to  any  of  the  p r e c e d e n t   c la ims ,   c h a r a c t e -  

r ized  in  t ha t   e lements   (1,  11  and  21)  may  be  v a r i o u s l y   c o u p l -  

ed  according  to  the  r e q u e s t s .  

10  .. 
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