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©  A  mobile  linear  tool-carrier  for  changing  tools  on  numeric-command  panel-working  machines. 
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©  The  invention  relates  to  a  mobile  linear  tool- 
carrier  (1)  for  changing  tools  on  numeric- 
command  panel-working  machines  (6),  of  the 
type  which  is  movably  associable  to  a  said 
machine  (6),  and  which  comprises  a  fixed  bed 
(7)  and  a  mobile  workhead  (2)  equipped  with 
direct  movement  means  (9y,  9z)  and  indirect 
movement  means  (9x)  respectively  according  to 
three  mutually  orthogonal  directions  (x,  y,  z), 
the  said  tool-  carrier  (1)  comprising  at  least  one 
rigid  rod  (3)  and  preferably  a  corresponding 
straight  guide  (4)  in  which  the  said  rod  (3)  runs, 
the  said  rigid  rod  (3)  being  movably  associable 
to  the  said  workhead  (2)  in  correspondence 
with  the  said  indirect  movement  means  (9x)  and 
being  arranged  according  to  a  perpendicular 
direction  to  the  direction  of  movement  of  the 
said  means  (9x)  ;  the  said  rod  (3)  being  equip- 
ped  with  supports  (5)  of  the  tools  (6)  which 
supports  (5)  are  transversally  slidable  to  the  rod 
(3)  in  the  same  movement  direction  as  the 
means  (9x)  to  which  it  is  associated,  in  such  a 
way  as  to  permit  the  machine  workhead  (2)  the 
removal  and  deposit  of  the  said  tools  (6)  which 
workhead  (2)  has  been  correctly  positionned  by 
the  other  movement  means  (9y,  9z). 
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The  invention  relates  to  a  mobile  linear  tool- 
carrier  for  changing  tools  on  numeric-command  pan- 
el-working  machines. 

Often,  during  the  working  of  panels,  for  example 
wooden  panels,  it  is  necessary  to  use  several  differ- 
ent  tools  in  rapid  succession. 

This  leads  to  the  problem  of  substituting  the  tools 
in  the  fastest  possible  way,  and,  if  possible,  without 
interfering  in  the  functioning  of  the  entire  machine. 
Leaving  aside  the  possibility  of  manual  substitution, 
reference  will  be  made  to  numeric-command  panel- 
working  machines,  in  particular  to  boring-milling  ma- 
chines,  which  generally  comprise  a  mobile  part,  here- 
inafter  referred  to  as  the  head,  bearing  the  work-tool, 
and  a  fixed  bed.  The  bed  is  often  divided  into  two  pan- 
el-positioning  zones,  with  a  single  operator  moving  up 
and  down  from  one  zone  to  the  other  to  arrange  a  new 
workpiece  in  the  place  of  the  last,  finished  piece, 
while  the  head  has  already  at  this  stage  been  moved 
to  work  on  the  other  workpiece  in  the  nearby  zone. 

Normally,  the  head  is  able  to  move  according  to 
the  directions  of  three  axes,  x,  y,  z,  mutually  orthogo- 
nal,  each  of  which  is  perpendicular  to  the  plane  iden- 
tified  by  the  other  two.  The  three  movements  permit 
the  head  to  pass  from  one  work  zone  to  the  other, 
moving,  for  example,  along  axis  x,  and  to  position  the 
tool  correctly  above  the  workpiece.  The  movements 
along  the  axis  of  the  work  plane,  for  example  x  and 
y,  are  obtained  by  means  of  two  above-positioned 
saddles  which  run  in  orthogonal  guides  made  in  the 
bed  and  on  the  above-lying  saddle,  so  that  the  two 
movements  are  independent  of  each  other.  The 
movement  along  the  axis  z  is  realised  by  movement 
means,  also  independent,  causing  the  head  to  run 
vertically  along  guides  made  on  the  overlying  saddle. 

Owing  to  the  high  speed  of  the  head  in  its  move- 
ment  along  axis  x,  and  to  the  danger  consequent  to 
this  fact,  the  operators'  safety  is  guaranteed  by  a 
photocell  control  system  which  prevents  the  move- 
ment  of  the  head  from  one  zone  to  the  other  on  the 
bed  when  a  person  is  present  in  the  immediate  vicin- 
ity. 

Normally  two  solutions  are  adopted  for  the  sub- 
stitution  of  the  tool  carried  by  the  mobile  head:  a  first 
solution  envisages  the  presence  of  a  fixed  linear  tool- 
carrier  at  an  end  of  the  bed,  while  a  second  solution 
teaches  the  use  of  a  circular  tool-carrier,  solidly  mo- 
bile  to  the  machine  head  and  rotating  about  a  horizon- 
tal  axis.  The  presence  of  fixed  tool-carriers  at  an  end 
of  the  bed  brings  about  the  necessity  of  performing 
the  substitution  when  the  machine  head  is  at  itsx-axis 
end  run  position,  according  to  the  present  example. 
Therefore,  if  it  were  necessary  to  change  the  tool 
while  the  machine  were  working  in  the  most  distant 
zone  from  the  tool-carrier,  and  if  in  the  other  zone  the 
operatorwere  substituting  the  work-piece,  it  would  be 
necessary  to  wait  for  the  operator  to  leave  the  zone 
before  moving  the  head  to  its  end  run  position  and 

substituting  the  tool.  In  any  case,  even  when  the  op- 
erator  was  not  in  the  other  zone,  the  tool  change 
would  incurempty  runs  which,  taking  into  account  the 
considerable  size  of  the  machine,  causing  significant 

5  time-wasting  and  greater  wear  on  the  machine. 
Also  the  use  of  circular  tool-carriers  solid  to  the 

machine  head  leads  to  drawbacks:  if  the  tool-  carrier 
disc  or  tool-carrier  chain  are  horizontal,  the  head  can 
pick  up  and  set  down  the  tools  simply  by  positioning 

10  itself  above  them,  but  a  like  structure  would  have  an 
excessive  dimension.  For  this  reason  it  is  preferable 
to  arrange  them  vertically  with  a  horizontal  rotation 
axis:  in  any  case,  whether  they  are  horizontally  or 
vertically  arranged,  it  is  still  necessary  to  have  an  au- 

15  tomatic  fourth  axis  check.  If  the  disc  is  vertical,  it  is 
further  necessary  to  have  an  articulated  mechanical 
arm  operating  the  substitution  of  the  tool  between  the 
disc  and  the  head  of  the  machine,  which  surfaces  are 
arranged  at  90  degrees. 

20  The  aim  of  the  present  invention  is  thus  that  of 
eliminating  the  above-mentioned  drawbacks.  The  in- 
vention,  as  it  is  characterised  in  the  claims  that  follow, 
solves  the  problem  of  automatically  managing  a  mo- 
bile  tool-carrier  without  introducing  further  axes 

25  needful  of  checking. 
One  of  the  advantages  obtained  by  means  of  the 

present  invention  consists  essentially  in  the  fact  that 
"dead"  time  is  substantially  reduced  during  the  tool- 
changing  operations. 

30  A  further  advantage  derives  from  the  fact  that,  as 
a  consequence  of  the  saved  time,  the  machine  suf- 
fers  less  wear  and  its  dimension  stays  practically  un- 
altered.  Further,  the  realisation  costs  are  reduced 
and  the  machine  functions  more  reliably. 

35  The  invention  will  be  better  described  hereinun- 
der,  with  the  help  of  the  accompanying  drawings  rep- 
resenting  a  form  of  realisation  is  purely  in  the  form  of 
a  non-limiting  example,  in  which: 

-  figure  1  shows  a  schematic  representation  of 
40  the  invention  in  a  normal  applicational  context; 

-  figure  2  shows  a  particular  of  the  application  of 
which  in  figure  one  in  a  frontal  view; 

-  figure  3  shows  the  invention  in  plan  view; 
-  figure  4  shows  the  invention  in  a  lateral  view. 

45  As  can  be  seen  in  figure  1  ,  the  present  invention 
concerns  a  mobile  linear  tool-carrier  forthe  changing 
of  tools  on  numeric-command  panel-working  ma- 
chines.  The  tool-carrier  1  0  in  question  is  movably  as- 
sociable  to  a  machine  1  for  the  working  of  panels, 

so  which  machine  1  comprises  a  fixed  bed  7  and  a  mo- 
bile  workhead  2  equiped  with  first  indirect  movement 
means  9x  and  second  and  third  direct  movement 
means  9y,  9z  with  respect  to  three  mutually  orthogo- 
nal  directions  x,  y,  z.  Also  in  figure  1  ,  even  if  represent- 

55  ed  schematically  and  not  in  scale,  it  can  be  seen  that 
the  bed  7  is  subdivided  into  two  distinct  work  zones 
7a,  7b,  wherein  the  operator  works.  In  the  described 
case,  as  normally  happens,  the  workhead  2  itself 
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consists  of  an  electrochuck  associable  time-by-time 
to  the  tool  6  desired.  In  the  example,  the  said  work- 
head  2  is  solid  to  a  first  saddle  11z,  vertically  slidable 
into  a  guide  made  in  the  frontal  wall  of  a  second  sad- 
dle  11y,  translating  along  a  direction  y  of  the  horizon- 
tal  plane  in  a  guide  made  on  the  upper  wall  of  a  third 
saddle  11x  which  translates  in  a  perpendicular  direc- 
tion  x  to  the  other  two  directions  into  a  guide  in  the 
bed  7.  The  tool-carrier  1  0  comprises  at  least  one  rigid 
rod  3,  movably  associable  to  the  workhead  2  in  cor- 
respondence  with  indirect  movement  means  9x  and 
arranged  according  to  a  direction  y,  orz  perpendicular 
to  the  movement  direction  of  the  said  indirect  move- 
ment  means  9x.  In  the  illustrated  case,  it  further  com- 
prises  a  straight  sliding  guide  4  of  the  rigid  rod  3  which 
permits  the  rod  3  to  translate  from  a  first  rest  position, 
with  the  workhead  2  functioning,  to  a  second  work 
position,  with  the  workhead  2  still  for  the  tool-change 
operation.  The  rigid  rod  3  is  further  equipped  with 
supports  5  of  the  tools  6  which  supports  5  are  slidable 
transversally  to  the  rod  3  in  the  same  movement  di- 
rection  as  the  means  9x  to  which  the  rod  3  is  associ- 
ated,  in  such  a  way  as  to  permit  the  said  workhead  2 
of  the  machine  1,  correctly  positioned  by  the  other 
movement  means  9y,  9z,  the  collection  and  the  de- 
posit  of  the  said  tools  6. 

Obviously,  the  tool-carrier  1  0  must  be  solid  to  the 
saddle  11x  in  direct  contact  with  the  bed  7,  since  only 
in  this  case  the  workhead  2  can  move  in  two  direc- 
tions  y  and  z  independently  of  the  tool-carrier  1  0  and 
position  itself  correctly  for  the  toolchange. 

The  rigid  rod  3,  with  the  corresponding  straight 
guide  4,  is  arranged  along  direction  y  in  which  the 
workhead  2  exhibits  its  larger  dimension,  in  such  a 
way  as  to  reduce  the  total  dimension  in  the  rest  pos- 
ition.  Just  as  the  rod  3  and  the  guide  4  could  be  ar- 
ranged  along  the  other  direction  z  perpendicular  to 
the  movement  direction  x  of  the  saddle  11x  to  which 
t  hey  are  sol  id  ,  so  t  he  arrangement  of  t  he  saddles  1  1  x, 
11y,  11z  could  advantageously  be  different  if  the 
shape  of  the  machine  1  were  also  different. 

In  order  to  obtain  the  minimum  dimension  possi- 
ble  and  to  render  the  tool-carrier  1  0  as  reliable  as  pos- 
sible,  the  rigid  rod  3  into  the  straight  sliding  guide  4 
is  moved  by  a  stemless  pneumatic  cylinder  8. 

When  the  tool  6  is  to  be  substituted,  the  work- 
head  2  rises  to  a  rest  position,  the  rigid  rod  3  runs  for- 
ward  into  the  work  position,  while  the  workhead  2, 
moving  parallel  to  the  rod  3,  aligns  with  the  empty 
support  5  by  means  of  automatic  command,  and  then 
is  lowered.  The  tool  6  is  collected  by  pliers  12,  the 
workhead  2  rises  and  aligns  itself,  yet  moving  parallel 
to  the  rod  3,  with  the  new  tool  6  to  be  used.  The  cor- 
responding  support  5  runs  up  until  it  brings  the  tool  6 
below  the  workhead  2,  which  workhead  2  in  lowering 
is  coupled  to  the  new  tool  6,  the  empty  support  5  re- 
turns  to  its  original  position  and  the  rigid  rod  3  returns 
to  its  rest  position  while  the  machine  1  restarts  work. 

Claims 

1.  A  mobile  linear  tool-carrier  for  changing  tools  on 
5  numeric-command  panel-working  machines,  of 

the  type  which  is  movably  associable  to  a  ma- 
chine  (1)  for  the  working  of  panels,  which  ma- 
chine  (1)  comprises  a  fixed  bed  (7)  and  a  mobile 
workhead  (2),  which  workhead  (2)  is  equipped 

10  with  first  means  (9x)  of  indirect  movement  and 
second  and  third  means  (9y,  9z)  of  direct  move- 
ment  with  respect  to  three  mutually  orthogonal 
directions  (x,  y,  z),  the  said  tool-carrier  being 
characterised  in  that  it  comprises  at  least  one  rig- 

15  id  rod  (3)  which  is  movably  associable  with  the 
said  workhead  (2)  at  the  said  indirect  movement 
means  (9x)  and  which  is  arranged  according  to  a 
perpendicular  direction  (y,  z)  to  the  movement  di- 
rection  of  the  said  indirect  movement  means  (9x), 

20  the  said  rigid  rod  (3)  being  equipped  with  sup- 
ports  (5)  of  the  tools  (6)  which  supports  (5)  are 
slidable  transversally  to  the  rigid  rod  (3)  in  the 
same  movement  direction  as  the  indirect  move- 
ment  means  (9x)  to  which  the  rod  (3)  is  associat- 

25  ed,  in  such  a  way  as  to  permit  the  workhead  (2) 
of  the  machine  (1),  the  removal  and  deposit  of  the 
said  tools  (6)  the  workhead  (2)  being  correctly 
positioned  by  the  other  movement  means  (9y, 
9z). 

30 
2.  A  tool-carrier  as  in  claim  1  ,  characterised  in  that 

it  further  comprises  a  straight  sliding  guide  (4)  of 
the  rigid  rod  (3)  which  guide  (4)  is  solid  to  the  said 
indirect  movement  means  (9x),  in  such  a  way  as 

35  to  permit  the  rod  (3)  to  translate  from  a  first  rest 
position,  wherein  the  workhead  (2)  is  functioning, 
to  a  second  work  position,  wherein  the  said  work- 
head  (2)  is  still  forthe  purpose  of  a  toolchange  op- 
eration. 

40 
3.  A  tool-carrier  as  in  claim  2,  characterised  in  that 

the  said  rigid  rod  (3)  with  the  corresponding 
straight  guide  (4)  is  arranged  along  direction  (y) 
wherein  the  said  workhead  (2)  exhibits  a  greater 

45  dimension,  in  such  a  way  as  to  reduce  total  di- 
mension  of  the  said  workhead  (2)  in  the  said  rest 
position. 

4.  A  tool-carrier  as  in  claim  2,  characterised  in  that 
so  the  said  rigid  rod  (3)  into  the  straight  sliding  guide 

(4)  is  moved  by  a  stemless  pneumatic  cylinder 
(8). 
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