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©  System  to  cut  textile  surfaces  and  the  like  with  a  jet  of  fluid. 
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©  System  to  cut  surfaces  (13)  of  various  materials 
and,  in  particular,  textile  surfaces  and  the  like,  the 
surfaces  (13)  being  positioned  on  a  work  surface 
(12)  of  a  cutting  table  (10)  advantageously  having  a 
rectangular  geometric  shape,  the  system  comprising 
a  fluid-jet  cutting  head  (11)  which  is  slidably  con- 
nected  to  a  support  element  (15)  secured  to  the 
cutting  table  (10)  and  is  able  to  slide  parallel  to,  and 
along  the  periphery  of,  one  of  the  two  longer  sides 
of  the  table  (10)  along  the  whole  extent  of  the  table 
(10),  the  surfaces  (13)  to  be  cut  cooperating  with  an 
engagement  unit  (17)  that  displaces  those  surfaces 
(13)  on  the  work  surface  (12)  in  a  direction  or- 
thogonal  (19)  to  the  direction  of  sliding  (18)  of  the 
fluid-jet  cutting  head  (11)  on  the  support  element 
(15). 
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This  invention  concerns  a  system  to  cut  textile 
surfaces  and  the  like  with  a  jet  of  fluid.  To  be  more 
exact,  the  invention  concerns  a  cutting  system  con- 
sisting  of  a  table  equipped  with  a  cutting  head 
employing  a  jet  of  fluid;  the  head  runs  along  a 
support  secured  to  the  table  and  moves  parallel  to 
one  of  the  sides  of  the  table,  whereas  the  textile 
surface  is  fed  in  a  direction  at  a  right  angle  to  the 
direction  of  movement  of  the  cutting  head  employ- 
ing  the  jet  of  fluid. 

The  invention  is  used  in  the  automatic  cutting 
of  textile  and  other  surfaces  such  as  hides,  leather, 
etc.  for  instance  and  is  also  employed  in  coopera- 
tion  with  a  connected  system  that  monitors  the 
details  of  models. 

The  state  of  the  art  covers  a  plurality  of  sys- 
tems  and  equipment  suitable  for  the  cutting  of 
textile  surfaces  and  of  materials  which  can  be 
likened  thereto  such  as  hides,  leather,  etc. 

Manifold  specific  devices  are  also  known  which 
employ  various  cutting  systems  and  cooperate  with 
suitably  equipped  tables. 

In  general  the  state  of  the  art  includes  a  cutting 
head  slidably  connected  to  a  support  which  can 
move  in  a  direction  at  a  right  angle  to  the  move- 
ment  of  sliding  of  the  cutting  head. 

The  support  moves  in  relation  to  the  work 
surface  of  the  table  on  which  the  material  to  be  cut 
is  positioned  immovably. 

A  configuration  of  this  type  entails  a  plurality  of 
working  problems,  particularly  so  where  the  cutting 
head  has  to  be  operated  by  hand,  as  may  happen 
in  given  processes  or  special  cases  and  particu- 
larly  when  the  cutting  heads  work  with  fluids  at 
very  high  pressures. 

The  invention  is  set  forth  in  the  main  claim, 
while  the  dependent  claims  describe  various  fea- 
tures  of  the  invention. 

The  present  applicant  has  the  purpose  of  em- 
bodying  a  highly  versatile  cutting  system  whereby 
the  machine  operator  also  has  ready  access  to  the 
textile  surface  on  which  he  has  to  work. 

Such  accessibility  has  to  be  ensured  also 
where  the  surfaces  to  be  cut  are  of  considerable 
dimensions,  as  is  required  by  the  market. 

The  surfaces  to  be  cut  are  preferably  of  a 
textile  type  but  can  also  consist  of  other  materials, 
and  therefore  the  cutting  head  must  possess  re- 
quirements  of  great  flexibility  and  cutting  capacity. 

A  further  purpose  is  to  embody  a  cutting  sys- 
tem  able  to  work  in  connection  with  systems  that 
monitor  the  details  of  models,  so  that  the  system 
can  perform  automatically  all  the  cutting  operations 
in  conformity  with  the  model  thus  monitored. 

The  system  has  also  to  be  able  to  perform 
manual  cutting  of  the  surfaces  in  question. 

The  above  purposes  are  achieved  by  employ- 
ing  a  cutting  table  to  which  a  support  element  for  a 

cutting  head  is  fixed  above  the  work  surface  and 
peripherally  to  one  of  the  sides  of  the  work  surface. 

The  work  surface  is  normally  of  a  rectangular 
type  and  the  support  element  is  fixed  along  the 

5  whole  extent  of,  and  parallel  to  one  of  the  two 
longer  sides  of,  the  work  surface. 

A  cutting  head  employing  a  fluid  jet  is  con- 
nected  to  the  support  element  and  can  run  along 
that  element. 

io  The  cutting  head  is  substantially  a  device  with 
a  terminal  nozzle  able  to  deliver  a  flow  of  fluid  at 
very  high  pressures  of  the  order  of  2000-4000 
atmospheres. 

The  fluid  may  be  merely  water  or  water  mixed 
75  with  an  abrasive  or  be  of  yet  another  type. 

The  cutting  head  works  in  cooperation  with 
collecting  or  receiving  means  suitable  to  collect  the 
used  jet  of  fluid. 

The  cutting  table  is  equipped  above  its  work 
20  surface  with  a  unit  to  engage  and  move  the  surface 

to  be  cut;  this  surface  is  displaced  in  a  direction 
orthogonal  to  the  support  element  and  therefore  to 
the  cutting  head  able  to  slide  on  the  support  ele- 
ment. 

25  The  actuation  of  the  cutting  head  and  of  the 
unit  to  engage  and  move  the  surface  to  be  cut  is 
controlled  and  regulated  by  suitable  data  process- 
ing  means,  which  perform  automatic  steering  of  the 
head  and  of  the  unit. 

30  The  cutting  head  is  suitably  equipped  also  to 
be  steered  by  the  machine  operator  for  perfor- 
mance  of  the  cutting  by  hand.  The  operator  can 
follow  a  profile  to  be  cut  by  applying  the  required 
operating  sequences  to  the  cutting  head. 

35  The  attached  tables,  which  are  given  as  a  non- 
restrictive  example  show  the  following:- 

Fig.1  is  a  diagram  of  a  plan  view  of  a  cutting 
system  according  to  the  invention; 
Fig.2  is  a  side  view  of  the  longer  side  of  the 

40  cutting  table  of  Fig.  1  ; 
Fig.3  is  a  side  view  of  the  shorter  side  of  the 
cutting  table  of  Fig.1  ; 
Fig.4  is  a  side  view  of  the  cutting  head  employ- 
ing  a  fluid  jet  according  to  the  invention. 

45  Figs.1,  2  and  3  show  diagrammatically  the  cut- 
ting  system  of  the  invention,  which  employs  a 
cutting  table  10,  rectangular  in  this  example,  with  a 
fluid-jet  cutting  head  1  1  . 

The  cutting  table  10  comprises  a  work  surface 
50  12  on  which  the  surfaces  13  to  be  cut  are  posi- 

tioned.  A  bridge  structure  consisting  of  uprights  14 
and  of  a 

transverse  support  element  15  is  positioned 
immovably  parallel  to  one  of  the  two  longer  sides 

55  of  the  table  10  and  near  one  of  the  outer  edges  of 
the  table  10. 

A  cutting  head  11  employing  a  fluid  jet  and 
capable  of  to-and-fro  straight  movement  on  the 

2 



3 EP  0  474  978  A1 4 

support  element  15  is  moved  by  suitable  means 
along  the  support  element  15. 

The  fluid-jet  cutting  head  11  is  suitably 
equipped  with  an  arm  16  or  with  analogous  means 
for  the  performance  of  the  cutting  of  the  surface  13 
by  a  machine  operator  by  hand. 

The  cutting  can  be  carried  out  by  hand  owing 
to  the  configuration  and  mutual  arrangement  of  the 
surface  13  and  cutting  head  11  and  owing  also  to 
their  reciprocal  displacement,  as  will  be  described 
below. 

A  unit  17  to  engage  the  surface  13  to  be  cut  is 
included  on  the  cutting  table  10  and  is  suitably 
actuated  to  move  on  the  work  surface  12  in  a 
direction  orthogonal  to  the  support  element  15  of 
the  fluid-jet  cutting  head  1  1  . 

The  gripping  of  the  surfaces  13  to  be  cut  by 
the  engagement  unit  17  and  the  displacement  of 
the  surfaces  13  to  be  cut  on  the  work  surface  12 
are  already  known. 

The  displacement  of  the  fluid-jet  cutting  head 
11  in  the  directions  of  the  arrows  18  and  the 
movement  of  the  surfaces  13  to  be  cut  in  the 
direction  of  the  arrow  19  at  the  same  time  will 
produce  the  pre-set  and  pre-determinable  cutting 
profile  on  the  surface  13  to  be  cut. 

The  cutting  programme  is  controlled  by  a  com- 
puterized  system  which  operates  on  each  occasion 
according  to  pre-set  or  pre-settable  programmes. 

Fig.4  shows  a  form  of  embodiment  of  the  sub- 
stantial  part  of  a  fluid-jet  cutting  head  11.  In  this 
example  the  cutting  tool  is  a  tapered  nozzle  20  to 
concentrate  the  jet,  which  may  consist  of  an  amal- 
gam  of  water  under  high  pressure  and  an  abrasive. 

In  fact  an  input  of  abrasive  21  and  an  input  of 
fluid  under  high  pressure  22  flow  together  into  the 
nozzle  20  after  passing  through  a  mixing  chamber 
23. 

In  Fig.4  a  bracket  to  support  the  cutting  head 
11  is  referenced  with  24,  while  an  ON-OFF  switch 
unit  is  referenced  with  25. 

The  input  of  abrasive  21  is  connected  to  a 
suitable  tank  that  stores  this  material,  while  the 
high  pressure  fluid  input  22  is  connected  to  a 
circuit  including  means  to  filter  the  cutting  fluid, 
means  to  pump  the  fluid  and  an  intensifier  unit 
which  has  the  purpose  of  bringing  the  fluid  to  very 
high  pressures. 

It  is  obvious  that  the  abrasive  input  21  may  be 
eliminated  or  disconnected  according  to  the  de- 
sired  chracteristics  of  the  cut  to  be  made,  and  the 
jet  of  water  alone  may  be  enough  for  the  cutting 
operation. 

The  collection  of  the  used  jet  of  fluid  during  the 
cutting  operations  is  particularly  easy  with  the  sys- 
tem  of  the  invention.  Indeed,  if  the  cutting  head  11 
is  moved  lengthwise  along  a  stationary  support 
element  15,  it  is  possible  to  provide  in  cooperation 

with  the  cutting  head  1  1  receiving  means  which  are 
moved  in  synchronization  with  the  head  11,  but 
other  collection  means  too  may  be  included  such 
as  baffles  arranged  in  stationary  positions  and  co- 

5  operating  with  a  tank  that  collects  the  jet  of  water. 

Claims 

1.  System  to  cut  surfaces  (13)  of  various  materi- 
io  als  and,  in  particular,  textile  surfaces  and  the 

like,  the  surfaces  (13)  being  positioned  on  a 
work  surface  (12)  of  a  cutting  table  (10)  ad- 
vantageously  having  a  rectangular  geometric 
shape,  the  system  being  characterized  in  that 

is  it  comprises  a  fluid-jet  cutting  head  (11)  which 
is  slidably  connected  to  a  support  element  (15) 
secured  to  the  cutting  table  (10)  and  is  able  to 
slide  parallel  to,  and  along  the  periphery  of, 
one  of  the  two  longer  sides  of  the  table  (10) 

20  along  the  whole  extent  of  the  table  (10),  the 
surfaces  (13)  to  be  cut  cooperating  with  an 
engagement  unit  (17)  that  displaces  those  sur- 
faces  (13)  on  the  work  surface  (12)  in  a  direc- 
tion  orthogonal  (19)  to  the  direction  of  sliding 

25  (18)  of  the  fluid-jet  cutting  head  (11)  on  the 
support  element  (15). 

2.  System  as  claimed  in  Claim  1,  in  which  the 
cutting  of  the  surfaces  (13)  is  carried  out  auto- 

30  matically  according  to  pre-set  and  pre-settable 
sequences. 

3.  System  as  claimed  in  Claim  1,  in  which  the 
cutting  of  the  surfaces  (13)  is  carried  out  by 

35  hand  by  the  machine  operator,  arm  means  (16) 
to  steer  the  fluid-jet  cutting  head  (11)  being 
included. 

4.  System  as  claimed  in  any  claim  hereinbefore, 
40  which  is  connected  to  a  device  that  monitors 

the  details  of  models  by  means  of  a  data 
processing  unit. 

5.  System  as  claimed  in  any  claim  hereinbefore, 
45  in  which  the  fluid  of  the  jet  is  water  at  a  very 

high  pressure  (2000-4000  atmospheres). 

6.  System  as  claimed  in  any  claim  hereinbefore, 
in  which  the  fluid  of  the  jet  is  water  mixed  with 

50  an  abrasive. 

7.  System  as  claimed  in  any  claim  hereinbefore, 
which  comprises  means  to  collect  the  used  jet 
of  fluid  which  are  able  to  move  in  synchroniza- 

55  tion  with  the  cutting  head  (11). 

8.  System  as  claimed  in  any  of  Claims  1  to  6 
inclusive,  which  comprises  means  of  a  station- 
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ary  type  to  collect  the  used  jet  of  fluid. 
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