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©  A  woodworking  machine. 

©  The  machine  comprises  :  first  transport 
means  (2)  for  workpieces  (1)  which  bring,  along 
an  advancement  line  (A),  a  workpiece  (1)  to 
engage  with  a  first  (3)  and  a  second  (4)  tool,  so 
that  the  workpiece  (1)  head  (T)  can  be  sheared  ; 
it  further  comprises  a  pair  of  first  and  second 
fixed  chucks  (5  and  6),  one  having  a  horizontal 
(X)  and  another  a  vertical  (Z)  axis,  arranged 
along  an  operative  adnvancement  line  (A)  of  the 
first  transport  means  (2).  The  machine  further 
comprises  workpiece  (1)  positioning  means  (8) 
disposed  at  the  endrun  zone  of  the  first  trans- 
port  means  (2),  acting  on  the  same  workpiece 
(19  and  aimed  at  rotating  the  said  piece  (1)  at  a 
position  of  second  transport  means  (9)  ar- 
ranged  at  a  different  height  to  the  first  (2),  and 
having  the  aim  of  moving  the  piece  in  an  oppo- 
site  direction  (B)  to  the  first  advancement  line 
(A)  such  as  to  engage  a  third  tool  (10)  in  an 
opposite  zone  to  the  second  tool  (4),  both  tools 
(10  and  4)  being  chucked  on  the  same  chuck  (6) 
and  being  arranged  coaxially  to  each  other  at 
different  heights  (Qv,  Qv1),  so  as  to  perform 
work  operations  on  the  workpiece  (1)  along  its 
longitudinal  profile. 
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The  invention  relates  to  a  woodworking  machine, 
in  particularfor  tenoning,  profiling,  squaring,  finishing 
and  suchlike  operations. 

At  present  such  machines  work  standardly  to  pro- 
duce  tenons  and  crosspieces  for  wood  window 
frames.  Several  work  stations  are  necesssary  in  or- 
der  to  arrive  at  a  finished  product,  with  the  workpiec- 
es  being  horizontally  transported  along  guides  from 
one  to  station  to  another. 

The  generally  longitudinally-developing  lengths 
of  wood  follow  a  work  itinerary  similar  to  the  follow- 
ing.  First,  they  are  taken  to  a  shearing  station  bearing 
a  first  tool,  usually  a  circular  saw  adjustable  on  both 
its  axes  and  set  according  to  the  piece  to  be  worked. 
From  the  above,  the  piece  passes  on  to  a  second  sta- 
tion  equipped  with  another  tool,  height-adjustable 
like  the  first,  which  transversally  prof  iles  the  piece  on 
its  smaller  sides,  an  operation  commonly  known  as 
tenoning.  A  perpendicular  guide  then  conveys  the 
piece  to  a  third  station  equipped  with  another  height- 
adjustable  tool  that  profiles  the  piece  along  its  longer 
sides. 

Once  these  primary  phases  have  been  complet- 
ed,  the  piece  can  be  further  processed  by  taking  it  to 
yet  another  station  and  performing  an  operation 
whereby  the  strip  of  frame  which  will  form  the  bead- 
ing  for  the  eventual  glass  pane  is  removed  whole.  The 
external  finishing  of  the  window  frame  can  also  be 
performed  here. 

From  the  above  summary  description  of  ma- 
chines  of  this  type,  it  can  be  deduced  that  they  con- 
tain  several  drawbacks,  such  as: 

-  considerable  mass,  due  to  the  distance  be- 
tween  the  workstations,  not  forgetting  that  the 
machines  are  not  exactly  coordinated,  which 
can  lead  to  delays  while  workpieces  are  trans- 
ported  or  positioned  correctly  by  hand; 

-  high  costs  relative  to  production  levels,  low-to- 
medium  per  unit/hour,  partly  due  also  to  the 
not-infrequent  tool-adjustments  which  have  to 
be  performed  manually. 

A  more  advanced  solution  to  this  type  of  machine 
(see  patent  DE-3536221)  envisages  the  use  of  a  mul- 
ti-tool  chuck  arranged  in  a  central  position  on  one 
machine,  which  chuck  has  a  vertical  axis  orTOUPIE, 
the  axis  being  adjustable  and  mobile  horizontally,  so 
that  an  operator  can  use  it  both  for  tenoning  and  for 
profiling,  or  for  finishing  only. 

In  practice,  the  above  solution  is  used  by  first 
chucking  the  tenoning  tool  at  the  tenoning  station  ar- 
ranged  downstream  of  the  initial  shearing  station. 
Once  the  tenoning  operation  -  whether  single  or  plu- 
ral  -  has  been  completed,  the  chuck  with  its  tool  are 
slid  horizontally  (and  contemporaneously  along  the 
vertical  axis)  up  until  it  reaches  the  position  of  a  sec- 
ond  transport  guide  to  the  profiling  station,  perpen- 
dicular  to  the  preceding  guide  and  enabling  the  long- 
itudinal  profiling  of  the  workpiece  to  be  carried  out. 

This  solution  certainly  compacts  the  main  work 
operations  into  a  smaller  space,  and  especially  reduc- 
es  the  costs  of  the  machine  (since  no  profiling  tool  is 
in  fact  used),  but  it  does  not  obviate  the  need  for  man- 

5  ually  adjusting  the  tool  each  time  the  type  of  task  is 
changed. 

Also,  with  the  above  machine,  work  cycles  re- 
main  long,  being  dependent  on  the  operative  runs  of 
the  workpieces. 

10  So  it  can  be  concluded  that  in  this  particular  work 
sector  there  is  no  machine  structured  in  such  a  way 
as  to  be  capable  of  effecting  two  different  tasks,  such 
as  for  example  tenoning  and  profiling,  on  the  same 
workpiece  and  during  the  same  work  cycle.  Further, 

15  no  machine  returns  the  same  workpiece  to  the  oper- 
ator's  position,  but  usually  distances  it  from  him, 
transporting  it  to  a  successive  work  station. 

The  aim  of  the  present  invention  is  thus  to  obvi- 
ate  the  above-mentioned  drawbacks  by  providing  a 

20  woodworking  machine  structured  having  a  small 
mass  while  being  capable  of  performing  all  of  the  es- 
sential  operations,  such  as  squaring,  tenoning  and 
profiling  simultaneously  and  in  a  single  work  cycle  on 
a  single  operative  unit,  leading  thus  to  considerable 

25  economic  savings  as  well  as  time  and  personnel  sav- 
ing. 

The  technical  characteristics  of  the  invention  ac- 
cording  to  the  above  aims  will  clearly  emerge  from 
the  contents  of  the  appended  claims,  and  the  advan- 

30  tages  of  the  invention  will  better  emerge  from  the  de- 
tailed  description  that  follows,  made  with  reference 
to  the  accompanying  figures  of  the  drawings,  which 
represent  an  embodiment  here  included  purely  by 
way  of  non-limiting  example,  and  in  which: 

35  -  figures  1  to  4  schematically  show  the  wood- 
working  machine  of  the  present  invention  in  va- 
rious  positions  during  the  work  cycle; 

-  figure  5  shows  in  an  enlarged  lateral  view  with 
some  parts  removed  in  order  better  to  evi- 

40  dence  others,  a  detail  of  the  machine  of  the 
previous  figures. 

With  reference  to  the  figures,  the  woodworking 
machine  1  can  be  used  in  the  field  of  realising  up- 
rights  and  crosspieces  to  make  up  a  wood  frame, 

45  through  the  operations  of  shearing,  tenoning  and 
longitudinal  profiling. 

The  principal  elements  of  the  machine  are:  first 
transport  means  2  of  the  workpieces  1  ,  positioning  or 
rotating  means  of  the  workpieces  1  as  they  leave  the 

so  first  transport  means  2,  and  second  transport  means 
9. 

More  specifically  (see  figures  1  to  5),  the  first 
transport  means  2,  of  known  type,  comprise  a  rest 
plane  14  (constituting  the  mobile  part  of  a  transport 

55  system  having  at  least  two  commanded  axes  X  and 
Y  on  the  horizontal  plane)  provided  with  blocking 
means  15,  so  as  to  hold  the  workpiece  1  in  position. 
The  blocking  means  15  are  of  known  type  and  are 
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constituted  by  at  least  a  pair  of  pliers  15p,  openable 
at  one  end  and  capable  of  blocking  the  workpiece  1 
or  more  than  one  workpiece  1  held  side-by-side.  The 
rest  plane  14  is  adjustable  by  adjustment  means  16 
constituted  by  a  series  of  guides  16a  and  16b  to  which 
the  rest  plane  14  is  constrained  on  the  lower  non-op- 
erative  surface,  commanded  by  pneumatic  or  mech- 
anical  means  (not  illustrated  since  of  known  type)  and 
thus  the  plane  14  can  be  moved  along  the  command- 
ed  axes. 

Being  thus  mobile,  the  rest  plane  14  can  bring  the 
workpiece  1  to  engage  with  a  first  3  and  a  second  4 
tool  as  it  slides  along  the  guides  16a  and  16b  accord- 
ing  to  an  advancement  direction  along  axes  X  and  Y 
(see  figures  2  and  3).  Successive  work  phases  are 
then  carried  out  on  the  end  T  of  the  workpiece  1  at  a 
predetermined  height  Qv.  In  the  illustrated  case  the 
operations  depicted  are  squaring  and  tenoning. 

The  first  and  second  tools  3  and  4  are  supported 
by  first  and  second  fixed  chucks  5  and  6  with  respec- 
tively  horizontal  X  and  vertical  Z  axes,  which  are  ar- 
ranged  along  the  operative  advancement  lines  X  and 
Y  of  the  rest  plane  14.  Preferably  the  first  chuck  5  is 
vertically  adjustable  (for  reasons  of  changes  in  the 
workpiece  1  shape)  and  has  a  circular  saw  3s  keyed 
on  to  its  shaft,  which  saw  3s  constitutes  the  first  cut- 
ting  tool  3:  the  second  chuck  6  exhibits  at  least  two 
superposed  tools  which  perform  at  least  two  of  the 
abovementioned  essential  tasks  destined  to  produce 
a  tenon  ora  crosspiece  (all  of  which  will  be  described 
in  more  detail  hereinbelow).  In  the  illustrated  case 
five  tools  can  be  seen,  stacked  one  above  the  next, 
and  togethercapable  of  producing  the  profile  to  be  re- 
alised  on  the  workpiece  1,  which  will  be  different  ac- 
cording  to  the  task,  whether  tenoning,  profiling  orf  in- 
ishing. 

The  second  chuck  6  is  also  provided  with  a  tool 
protective  casing  11c,  (visible  in  figure  5)  having  a 
pair  of  opposite  openings  12  and  13  arranged  at  dif- 
ferent  heights  Qv  and  Qv1,  defining  a  work  zone  at 
the  position  of  the  second  tool  4  and  a  third  tool  10 
working  on  the  workpiece  1  in  turn  according  to  ad- 
vancement  directions  Aand  B  (this  will  be  further  elu- 
cidated  hereinbelow). 

In  proximity  of  the  endrun  zone  of  the  rest  plane 
14,  workpiece  1  positioning  means  8  are  provided, 
which  act  on  the  rest  plane  14  so  as  to  rotate  it  to- 
wards  the  second  transport  means  9.  Figures  1  to  5 
show  how  the  positioning  means  8  can  be  constitut- 
ed,  in  the  most  simplified  solution,  by  pliers  19  con- 
nected  to  a  mobile  arm  20,  which  engage  the  work- 
piece  1  and  rotate  it  to  traverse  it  from  the  rest  plane 
14  to  the  second  transport  means  9. 

In  the  illustrated  case  the  positioning  means  8 
actuate  a  rotation  of  the  workpiece  1  by  about  90  de- 
grees,  indicated  by  alpha  in  figure  3.  This  rotation  is 
such  that  the  rest  plane  14  and  the  second  transport 
means  9  have  parallel  but  opposite  advancement  di- 

rections  Aand  B. 
The  second  transport  means  9  of  the  workpiece 

1  comprise  a  fixed  guide  1  7  of  the  rotated  piece  1  and 
a  roller  plane  18  with  a  superior  commanded  ad- 

5  vancement  device  1  8s  (for  example  a  rubberised  roll- 
er  conveyor)  for  horizontally  moving  the  workpiece  1 
so  that  it  engages  with  the  third  tool  10  with  its  long- 
itudinal  profile.  The  second  means  9  are  arranged  at 
a  different  height  Qv1  to  the  rest  plane  14  so  as  to 

10  move  the  workpiece  1  in  direction  B  opposite  to  the 
preceding  advancement  line  Aso  as  to  place  the  third 
tool  10  in  the  opposite  zone  to  the  zone  occupied  by 
the  second  tool  4,  in  order  that  the  workpiece  1  is 
worked  on  at  its  longitudinal  profile. 

15  A  fourth  tool  21  cooperates  with  and  is  identical 
to  the  third  tool  10,  except  in  that  it  rotates  in  an  op- 
posite  direction.  It  is  upstream  of  (in  direction  B)  but 
close  to  the  third  tool  10  and  the  two  tools  combined 
10  and  21  create  a  longitudinal  shaping  of  the  work- 

20  piece  1  which  is  thus  shaped  without  residual  splin- 
tering  at  its  tool  entrance  and  exit  ends. 

A  fifth  tool  is  envisaged  in  the  exit  zone  of  the 
workpiece  1  from  the  roller  plane  18,  which  fifth  tool 
22,  by  exploiting  the  advancement  of  the  workpiece 

25  1  on  the  roller  plane  18,  separates  a  bead  of  wood  L 
from  the  workpiece  1  which  bead  will  become  the 
glass-constraining  beading  of  the  frame  (see  the  de- 
tail  of  figure  5). 

In  the  embodiment  shown  in  the  figures,  the 
30  fourth  tool  22  can  be  placed  close  to  the  circular  saw 

3s  or  can  even  be  an  integral  part  of  the  saw  3s  with 
the  aim  of  rendering  the  machine  even  more  com- 
pact,  which  is  made  possible  only  by  the  special  ar- 
chitecture  of  the  machine  of  the  invention. 

35  The  functioning  of  the  machine  will  now  be  de- 
scribed. 

The  workpiece  1  ,  one  or  more  at  a  time  depend- 
ing  on  dimensions  and  work-cycles,  is  positioned  and 
blocked  on  the  rest  plane  14  (see  figure  1),  which  rest 

40  plane  14  moves  first  in  direction  X  and  then  Y,  bring- 
ing  the  workpiece  1  head  up  to  the  saw  3s  so  as  to 
shear  the  head. 

The  rest  plane  14  then  moves  in  advancement  di- 
rection  A,  which  is  perpendicular  to  the  second  com- 

45  manded  axis  Y  and  brings  the  workpiece  1  up  to  the 
second  tool  4  so  that  the  tenoning  operation  can  be 
carried  out  at  the  workpiece  1  head  (see  figure  2). 

Once  the  tenoning  operation  has  been  complet- 
ed,  the  rest  plane  14  can  repeat  the  above-described 

so  cycle  when  the  workpiece  1  has  been  turned  by  180 
degrees,  shearing  and  tenoning  the  second  head, 
then  being  stopped  by  the  operator,  or  automatically 
by  the  general  machine  control  means,  and  man- 
oeuvred  by  the  mobile  arm  20  with  its  pliers  19,  the 

55  said  arm  20  blocking  the  workpiece  1  and  lifting  it  off 
the  rest  plane  14  (see  figure  3,  broken  line). 

At  this  point  the  workpiece  1  is  rotated  (see  figure 
3,  continuous  line  and  arrow  F1)  by  about  a  right  an- 

3 
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gle,  denoted  by  alpha,  and  positioned  on  the  roller 
plane  1  8  to  strike  against  the  guide  1  7  with  one  of  its 
longitudinal  sides  LG.  Then  the  roller  plane  18  and 
the  feeder  device  1  8s  bring  the  workpiece  1  along  ad- 
vancement  line  B  to  engage  the  third  tool  10  placed 
at  a  lower  height  than  the  second  tool  4,  so  that  the 
longitudinal  profiling  of  the  workpiece  1  can  be  per- 
formed  (see  figure  4).  This  constructional  detail  does 
not  prevent  a  successive  workpiece  1  from  being 
headed  and  tenoned  on  the  opposite  advancement 
line  A. 

At  the  end  of  the  second  operative  run  the  work- 
piece  1  is  situated  at  the  same  place  as  at  the  begin- 
ning,  that  is,  at  the  operator's  position  O,  where  the 
beading  operation  can  be  carried  out  thanks  to  the 
fact  that  the  workpiece  1  exits  head-first  from  the  roll- 
er  plane  18. 

With  a  machine  structured  in  this  way  it  is  possi- 
ble  to  obtain  a  greater  level  of  productivity,  due  to  the 
advancement  lines  moving  in  opposite  directions, 
while  at  the  same  time  the  whole  machine  is  of  a 
smaller  mass  than  preceding  solutions  since  two  dis- 
tinct  operations  (using  two  distinct  tools)  are  carried 
out  during  the  same  workpiece  1  run,  although  only 
one  multi-tool  vertical  shaft  Z  is  used.  By  a  vertical 
movement  of  the  vertical  shaft  Z  a  correct  tool  can  be 
selected  for  finishing  the  workpiece  1,  or  two  other 
tools  for  tenoning,  profiling  or  otherwise  working  the 
wood  workpiece  1. 

A  further  advantage  is  constituted  by  the  fact 
that  the  operator  can  position  himself  at  position  O, 
from  where  he  can  advantageously  control  all  work 
phases.  A  still  further  advantage  is  that  the  machine 
affords  a  more  rational  suction  of  the  shavings  at  the 
casing  11c,  since  the  tools  are  much  closer  to  each 
other  than  in  the  prior  art  machines,  so  that  a  single 
aspiration  point  can  be  defined. 

Claims 

1.  A  woodworking  machine,  in  particular  for  realis- 
ing  uprights  and  crosspieces  for  frames  through 
a  working  of  at  least  heads,  tenons  and  longitu- 
dinal  profiles  of  a  wooden  workpiece  (1),  charac- 
terised  in  that  it  comprises: 

-  first  transport  means  (2)  of  wooden  work- 
pieces  (1),  which  transport  means  (2),  in 
accordance  with  an  advancement  line  (A) 
lying  on  a  horizontal  plane  at  a  determined 
height  (Qv),  bring  a  workpiece  (1  )  to  engage 
a  first  (3)  and  a  second  (4)  tool,  which  tools 
(3  and  4)  each  work  on  the  workpiece  (1  )  at 
a  head  (T)  of  the  workpiece  (1),  respective- 
ly  carrying  out  a  shearing  and  a  tenoning 
operation,  the  said  tools  (3  and  4)  being 
constituted  by: 

-  a  pair  of  first  (5)  and  second  (6)  fixed 

chucks,  one  of  the  chucks  having  a  horizon- 
tal  axis  (X)  and  another  having  a  vertical 
axis  (Z),  the  chucks  (5  and  6)  being  ar- 
ranged  along  the  advancement  line  (A)  of 

5  the  first  transport  means  (2)  and  support- 
ing  the  first  (3)  and  second  (4)  tools,  the 
second  tool  (4)  being  placed  at  a  deter- 
mined  height  (Qv);  the  second  chuck  (6)  ex- 
hibiting  at  least  a  third  tool  (1  0),  placed  at  a 

10  different  height  (Qv1)  from  the  height  (Qv) 
of  the  second  tool  (4),  to  perform  a  remain- 
ing  work  operation,  which  can  be  a  longitu- 
dinal  profiling; 

-  workpiece  (1)  positioning  means  (8),  ar- 
15  ranged  in  an  endrun  zone  of  the  first  trans- 

port  means  (2),  acting  on  the  workpiece  (1) 
and  aimed  at  rotating  the  workpiece  (2)  at 
a  position  of; 

-  second  transport  means  (9)  of  the  work- 
20  piece  (1),  arranged  at  a  different  height 

(Qv1)  from  the  first  transport  means  (2) 
and  aimed  at  moving  the  workpiece  (1)  ac- 
cording  to  an  advancement  direction  (B) 
which  is  opposite  to  the  first  advancement 

25  direction  (A)  so  that  it  will  engage  the  third 
tool  (10)  on  a  horizontal  plane  in  an  oppos- 
ing  zone  to  a  work  zone  of  the  second  tool 
(4),  such  as  to  permit  of  working  the  work- 
piece  (1)  along  its  longitudinal  profile  (LG) 

30  and  to  bring  the  workpiece  (1)  to  the  posi- 
tion  of  the  first  tool  (3). 

2.  A  machine  as  in  claim  1  ,  characterised  in  that  the 
second  chuck  (6)  has  a  minimum  configuration  of 

35  at  least  two  tools  (4)  superposed  one  above  an- 
other  and  defining  a  stack  of  tools;  the  second 
chuck  (6)  being  also  provided  with  covering 
means  (11)  of  the  tool  stack,  which  covering 
means  (11)  exhibits  a  pair  of  apertures  (12  and 

40  1  3)  which  face  in  opposite  directions  at  differing 
heights  (Qv,  Qv1),  and  which  define  an  operative 
zone  of  the  second  (4)  and  third  (10)  tools  engag- 
ed  by  the  workpiece  (1)  in  the  advancement  lines 
(A,B). 

45 
3.  A  machine  as  in  claim  1  ,  characterised  in  that  the 

first  transport  means  (2)  are  constituted  by  a  rest 
plane  (14)  provided  with  blocking  means  (15)  of 
the  workpiece  (1)  which  blocking  means  (15)  are 

so  height-adjustable,  by  using  appropriate  height- 
adjusting  means  (16),  as  well  as  adjustable  on 
their  own  longitudinal  and  transversal  axes. 

4.  A  machine  as  in  claim  1  ,  characterised  in  that  the 
55  second  transport  means  (9)  are  constituted  by  a 

fixed  guide  (17)  for  the  workpiece  (1)  and  a  roller 
plane  (18)  for  moving  the  workpiece  horizontally, 
which  roller  plane  (18)  is  provided  with  an  upper 

4 
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commanded  advancement  device  (18s),  such  as 
to  engage  the  third  tool  (10)  with  a  longitudinal 
profile  of  the  workpiece  (1). 

5.  Amachine  as  in  claim  1,  characterised  in  thatthe  5 
positioning  means  (8)  are  constituted  by  a  pair  of 
pliers  (19)  for  gripping  the  workpiece  (1),  which 
pliers  (19)  are  connected  to  a  mobile  arm  (20)  to 
permit  of  rotating  the  workpiece  (1)  with  passage 
of  the  workpiece  (1)  from  the  first  (2)  to  the  sec-  10 
ond  transport  means  (9). 

6.  Amachine  as  in  claim  1  ,  characterised  in  thatthe 
first  tool  (3)  is  constituted  by  a  circular  saw  (3) 
keyed  on  to  the  first  height-adjustable  chuck  (5).  15 

7.  Amachine  as  in  claim  1  ,  characterised  in  thatthe 
positioning  means  (8)  actuate  a  rotation  of  the 
workpiece  (1)  by  an  angle  (alpha)  of  approxi- 
mately  90  degrees,  and  the  first  (2)  and  second  20 
transport  means  (9)  exhibit  their  respective  ad- 
vancement  lines  (Aand  B)  parallel  and  in  oppo- 
site  directions  to  each  other. 

8.  A  machine  as  in  claim  1,  characterised  in  that  in  25 
proximity  to  the  second  and  third  tools  (4,  10)  is 
a  fourth  tool  (21)  having  a  rotation  direction  op- 
posite  to  that  of  the  third  tool  (10),  arranged  up- 
stream  with  respect  to  the  preceding  tools  ac- 
cording  to  the  advancement  line  (B)  and  at  a  30 
height  equal  to  the  height  (Qv1)  of  the  third  tool 
(10),  which  fourth  tool  (10),  cooperating  with  the 
third  tool  (10),  performs  a  longitudinal  profiling  of 
the  workpiece  (1). 

35 
9.  A  machine  as  in  claim  1,  characterised  in  that  at 

an  outlet  zone  of  the  workpiece  (1)from  the  sec- 
ond  transport  means  (9)  a  fifth  tool  (22)  is  provid- 
ed,  to  perform  a  beading  operation  on  the  work- 
piece  (1)  at  the  workpiece  (1)  head.  40 
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