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(54)  Combined  machine  for  plasma-arc  cutting,  welding,  electric  generating  set,  and  for  generation  of 
compressed  air. 

(57)  A  plasma-arc  cutting  machine  comprises  in  5 
combination:  an  internal  combustion  engine;  |   ̂  ̂ | |   ^-y-x* 
a  voltage  generator  operated  by  said  engine;  aati~^  >»  v£jh 
an  air  compressor  ;  a  plasma-arc  cutting  torch   ̂ ||  M  /V  Ur  v.  |  ■   ̂ Y | |  
electrically  fed  by  said  generator  and  pneumati-  Sj  "Y  Yl>  I   ̂ \ §  
cally  fed  by  said  compressor;  and  means  for  |^(  t)  —  / V O ~ 7 y J i f   — 
controlling  and  timing  the  feeding  of  said  torch.  |  ^~r^  >i  S}  I l l s   V*J 
The  machine  is  constructed  as  a  self-contained  1  —  '  —  1  \\X\  nUt  if  ^ unit  and  can  be  used  at  sites  where  no  electric  |  y  l i N ^ Y ^   -  ^  
network  is  provided.  |  ,  ||   ̂ ' 
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At  present,  machines  for  plasm-arc  cutting  are 
known  which  are  connected  to  an  already  provided 
electric  network  and  to  a  source  of  compressed  air; 
the  latter  may  be  of  a  compressed  air  line  of  a  system 
which  serves  several  users  or  a  dedicated  compres- 
sor  as  well.  When  the  machine  is  to  be  used  at  sites 
whith  no  mains  available,  it  is  necessary  to  provide  a 
separate  electric  generating  set  for  supplying  elec- 
tricity  to  the  machine  and,  possibly,  an  electric 
generating  set  or  an  internal  combustion  engine  for 
powering  the  air  compressor. 

The  object  of  the  invention  is  a  machine  capable 
of  carrying  out  a  plurality  of  functions  and  forming  a 
compact  and  easily  transportable  unit  apt  for  use  even 
at  sites  having  no  infrastructures  nor  mains. 

Substantially,  the  invention  relates  to  a  plasma- 
arc  cutting  machine  comprising  in  combination:  an 
internal  combustion  engine;  a  voltage  generator  oper- 
ated  by  said  engine;  an  air  compressor;  a  plasma-arc 
cutting  torch  electrically  fed  by  said  generator  and 
pneumatically  fed  by  said  compressor;  and  means  for 
controlling  and  timing  the  feeding  of  said  torch.  The 
machine  according  to  the  invention  thus  embodies,  in 
a  single  unit,  a  plurality  of  functions  enabling  it  to  oper- 
ate  in  an  absolutely  independent  manner.  The  internal 
combustion  engine  may  be  the  only  one  operating 
both  the  generator  and  the  compressor.  The  unit  thus 
obtained  is  easily  transportable  and  can  be  used  at 
any  site,  even  where  no  infrastructure  are  present 
and,  in  particular,  at  sites  remote  from  the  mains.  The 
control  and  time  means  ensure  the  correct  operation 
and  coordination  of  the  various  machine  parts. 

Advantageously,  the  generator  may  be  a  three- 
phase  asynchronous  generator.  This  is  particularly 
important  when  the  machine  is  provided  with  an  outlet 
for  electrode-welding.  In  this  case,  the  asynhronous 
generator  provides  an  optimal  characteristic  curve  for 
the  welder  operation,  so  that  the  machine  makes  up 
a  unit  allowing  this  last  function  to  be  carried  out  as 
well. 

The  machine  may  be  completed  with  an  outlet  for 
compressed  air,  apt  to  feed  a  user  other  than  the  torch 
for  plasma-arc  cutting.  This  further  improves  the 
machine  performance  and  versatility.  It  is  thus  poss- 
ible  to  achieve,  with  a  single  unit,  not  only  the  plasma- 
arc  cutting,  but  also  the  functions  of  voltage 
generation,  likewise  a  normal  electric  generating  set, 
and  of  welding,  in  addition  to  the  feeding  of  a  further 
line  of  compressed  air. 

The  invention  will  be  better  understood  by  follow- 
ing  the  description  and  the  attached  drawing,  which 
shows  a  practical,  not  limiting  exemple  of  the  same 
invention.  The  only  figure  of  the  attached  drawing 
shows  a  diagram  of  the  electrical  and  pneumatic  cir- 
cuits  of  the  machine  according  to  the  invention. 

In  the  attached  diagram,  numeral  1  indicates  an 
internal  combustion  engine  which  operates  an  alter- 
nating  voltage  generator  3,  avantageously  of 

asynchronous  type  for  welding  requirements.  The 
same  engine  may  drive  more  parallel  generators.  The 
transmission  may  take  place  in  any  suitable  way  such 
as  by  gears,  belts  or  other.  The  same  engine  1  drives 

5  simultaneously  a  compressor  5  for  compressed  air 
generation.  More  parallel  compressors  may  also  be 
provided.  The  type  of  compressor  may  be  advan- 
tageously  selected  to  meet  the  pressure  and  capacity 
requirements  and  will  preferably  be  of  rotary,  positive 

10  displacement  type. 
The  generator  3  feeds,  via  a  line  7,  a  three-phase 

outlet  9  with  a  semi-controlled  three-phase  diode 
bridge  11  for  a  welder.  A  further  feed  line  13  feeds  a 
one-three-phase  voltage  outlet  1  5  for  a  generic  user. 

15  Also  derived  from  this  line  is  the  power  for  a  machi- 
ne-controlling  electronic  board  1  7  which  is  fed  at  low- 
voltage  by  a  transformer  19.  A  third  line  21  feeds, 
through  a  three-phase  diode  bridge  23,  a  torch  25  for 
plasma-arc  cutting.  Disposed  on  the  line  21  is  a  con- 

20  tactor  27  controlled  by  the  electronic  board  1  7,  and  a 
high  frequency  generator  29  for  the  generation  of  the 
electromagnetic  field.  The  torch  25  is  connected  to  the 
electronic  board  17  through  a  control  line  31. 

The  compressor  is  connected,  via  a  line  33  hav- 
25  ing  a  non-return  valve  disposed  therein,  to  a  reservoir 

37  of  air  under  pressure.  The  reservoir  37  is  provided 
with  a  safety  valve  39,  a  pressure  gauge,  a  quick-relief 
valve  41  and  a  tap  43;  the  latter  can  be  connected  to 
any  user.  Downstream  of  reservoir  37  a  pneumatic 

30  line  44  is  provided  on  which  a  normally  closed  sol- 
enoid  valve  45  is  located.  The  solenoid  valve  45  is 
connected,  via  an  electric  line,  to  the  electronic  board 
17  which  provides  for  the  control  thereof.  Located 
upstream  of  the  solenoid  valve  45,  between  the  latter 

35  and  the  reservoir  37,  these  are  a  pressure  gauge  49 
and  a  manually  controlled  pressure  regulator  51  ,  with 
a  filter  47  being  disposed  upstream  of  said  regulator. 
The  pneumatic  line  44  terminates  on  the  torch  25  to 
which  it  supplies,  on  request,  the  compressed  air  for 

40  generating  the  plasma  and  carrying  out  the  cut. 
The  summarily  described  machine  provides  for  a 

plurality  of  functions  to  be  performed  by  a  single  unit, 
and  in  particular: 

-generation  of  one-  and  three-phase  electric 
45  energy  with  relevant  outlets  1  5; 

-generation  of  compressed  air  that  can  be  with- 
drawn  from  the  tap  43  for  whatever  use,  and  from 
line  44  for  feeding  the  plasma-arc  cutting  torch; 
-electric  supply  of  the  plasma-arc-cutting  torch; 

so  -supply  of  an  electrode  welder  through  the  outlet 
9. 
The  machine  is  controlled  by  the  electronic  board 

17  which  provides  for  driving  and  timing  the  air  flow  to 
the  plasma-arc  cutting  torch,  and  the  electric  part  of 

55  the  same  torch,  and  for  the  activation  of  the  various 
protections  against  overloads  and  short  circuits. 

It  is  understood  that  the  drawing  shows  an  exem- 
plification  given  only  as  a  practical  demonstration  of 
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the  invention,  as  this  may  vary  in  the  forms  and  dis- 
positions  without  nevertheless  coming  out  from  the 
scope  of  the  idea  on  which  the  same  invention  is 
based..pa 

Claims 

1.  A  plasma-arc  cutting  machine  comprising  in  com- 
bination:  an  internal  combustion  engine;  a  volt-  10 
age  generator  operated  by  said  engine;  an  air 
compressor;  a  plasma-arc  cutting  torch  electri- 
cally  fed  by  said  generator  and  pneumatically  fed 
by  said  compressor;  and  means  for  controlling 
and  timing  the  feeding  of  said  torch.  15 

2.  A  machine  according  to  claim  1  ,  characterized  in 
that  a  single  internal  combustion  engine  operates 
both  the  compressor  and  the  voltage  generator. 

20 
3.  A  machine  according  to  claim  1  or  2,  charac- 

terized  in  that  said  generator  is  an  asynchronous 
three-phase  generator. 

4.  A  machine  according  to  one  or  more  preceding  25 
claims,  characterized  in  that  it  comprises  an  elec- 
tronic  control  board  connected  to  said  torch,  to 
the  electric  feeding  means  of  the  torch  and  to  a 
solenoid  valve  disposed  on  the  pneumatic  line  for 
feeding  air  to  said  torch.  30 

5.  A  machine  according  to  one  or  more  preceding 
claims,  characterized  in  that  said  voltage 
generator  is  connected  to  an  outlet  for  a  welder. 

A  machine  according  to  one  or  more  preceding 
claims,  characterized  in  that  said  voltage 
generator  is  connected  to  a  one-three-phase  out- 
let. 
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A  machine  according  to  one  or  more  preceding 
claims,  characterized  in  that  said  compressor  is 
provided  with  feeding  means  of  a  further  air  com- 
pressed  line,  which  line  is  independent  of  the  one 
feeding  of  the  plasma-arc  cutting  torch.  45 
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