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©  Machine  for  programmed  electric  wire  cutting,  tip  stripping,  and  terminal  clamping. 

©  The  present  invention  relates  to  a  machine  for 
programmed  electric  wire  cutting,  tip  stripping,  and 
terminal  clamping.  The  machine  is  of  the  type  which 
comprises  a  unit  for  feeding  the  wire  by  traction,  a 
cutting  and  stripping  unit  with  three  consecutive 
pairs  of  blades,  and,  upstream  and  downstream  of 
the  cutting  and  stripping  unit,  rotating  units  that  are 
suitable  to  respectively  move  the  leading  and  trailing 
ends  of  the  cut  portions  towards  corresponding  ter- 
minal  clamping  presses.  According  to  the  invention, 
the  blades  of  the  stripping  pairs,  between  which  the 

^   cutting  pair  is  interposed,  are  slideable  on  guides 
^   that  belong  to  respective  supports,  are  parallel  to  the 
Iff  wire  advancement  direction,  and  are  associated  with 
If)  first  motorized  actuation  means  which  are  suitable  to 
00  adjust  their  position.  At  least  one  of  the  blades  of 
Lf|  each  pair  is  rigidly  coupled,  together  with  its  support, 

independently  of  the  cutting  motion,  so  that  it  slides 
^   at  right  angles  to  the  preceding  pair  and  is  asso- 
O  ciated  with  second  motorized  actuation  means  for 

^   adjusting  its  position. 
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The  present  invention  relates  to  an  improved 
machine  for  programmed  electric  wire  cutting,  tip 
stripping,  and  terminal  clamping. 

Insulated  electric  wires  provided,  at  their  tips, 
with  clamped-on  terminals  of  various  shapes  and 
types,  to  be  used  for  wiring,  are  currently  in  wide- 
spread  use  especially  in  the  case  of  mass-pro- 
duced  equipment. 

In  order  to  automatically  perform  the  operations 
for  cutting,  stripping  and  clamping  electric  wires, 
machines  have  been  produced  and  are  currently 
used  which  are  substantially  composed  of  a  unit  for 
the  traction  feeding  of  the  wire,  a  cutting  and 
stripping  unit  with  three  consecutive  sets  of  blades, 
and  rotating  units,  located  upstream  and  down- 
stream  of  said  cutting  unit,  which  respectively 
move  the  leading  and  trailing  ends  of  the  cut 
portions  towards  corresponding  terminal  clamping 
presses. 

As  regards  the  cutting  and  stripping  unit, 
whereas  the  blades  of  the  central  cutting  pair  are  in 
a  fixed  position  and  are  actuated  so  that  their 
cutting  edges  cut  the  wire  completely,  the  blades 
of  the  stripping  pairs  must  have  an  adjustable 
spacing  from  the  blades  of  the  central  pair,  accord- 
ing  to  the  intended  stripping  length,  and  must  be 
restrained  in  their  cutting  motion  so  as  to  cut  only 
the  sheath  that  covers  the  electric  wire. 

Therefore  the  cutting  depth  must  also  be  ad- 
justed  appropriately  according  to  the  diameter  of 
the  wire  and  to  the  thickness  of  the  sheath. 

The  distances  of  the  pairs  of  stripping  blades 
from  the  central  cutting  pair  are  currently  adjusted 
manually  by  interposing  appropriately  gauged 
spacers  after  a  troublesome  disassembly  and  reas- 
sembly  of  the  parts. 

The  same  holds  for  the  adjustment  of  the  cut- 
ting  depth,  for  which  there  are  shims  to  be  placed 
between  the  blades  and  the  corresponding  sup- 
ports. 

The  aim  of  the  present  invention  is  to  provide  a 
machine  for  programmed  electric  wire  cutting,  tip 
stripping,  and  terminal  clamping,  in  which  the  posi- 
tion  of  the  stripping  blades  with  respect  to  the 
cutting  blades  and  the  cutting  depth  of  said  blades 
can  be  adjusted  automatically  without  having  to 
disassemble  and  reassemble  parts. 

A  consequent  primary  object  is  to  considerably 
reduce  the  time  required  to  adapt  the  machine  to 
production  changes. 

Another  object  is  to  facilitate  use  on  the  part  of 
the  user. 

Another  object  is  to  provide  a  fully  automatic 
machine  that  operates  autonomously,  without  re- 
quiring  the  presence  of  operators,  once  it  has  been 
set. 

This  aim,  these  objects,  and  others  which  will 
become  apparent  hereinafter  are  achieved  by  an 

improved  machine  for  programmed  electric  wire 
cutting,  tip  stripping,  and  terminal  clamping,  of  the 
type  which  comprises  a  unit  for  feeding  the  wire  by 
traction,  a  cutting  and  stripping  unit  with  three 

5  consecutive  pairs  of  blades,  and,  upstream  and 
downstream  of  said  cutting  and  stripping  unit,  rotat- 
ing  units  that  are  suitable  to  respectively  move  the 
leading  and  trailing  ends  of  the  cut  portions  to- 
wards  corresponding  terminal  clamping  presses, 

io  said  machine  being  characterized  in  that  the  blades 
of  the  stripping  pairs,  between  which  the  cutting 
pair  is  interposed,  are  slideable  on  guides  that 
belong  to  respective  supports,  are  parallel  to  the 
wire  advancement  direction,  and  are  associated 

75  with  first  motorized  actuation  means  which  are  suit- 
able  to  adjust  their  position,  at  least  one  of  the 
blades  of  each  pair  being  rigidly  coupled,  together 
with  its  support,  independently  of  the  cutting  mo- 
tion,  so  that  it  slides  at  right  angles  to  the  preced- 

20  ing  pair  and  is  associated  with  second  motorized 
actuation  means  for  adjusting  its  position. 

Further  characteristics  and  advantages  of  the 
invention  will  become  apparent  from  the  detailed 
description  of  an  embodiment  thereof,  illustrated 

25  only  by  way  of  non-limitative  example  in  the  ac- 
companying  drawings,  wherein: 

figure  1  is  a  schematic  top  view  of  the  machine; 
figure  2  is  a  schematic  side  view  of  the  ma- 
chine; 

30  figure  3  is  a  schematic  top  view  of  a  detail  of  a 
rotating  unit  that  is  suitable  to  move  the  trailing 
or  leading  ends  of  the  cut  portions  towards  a 
terminal  clamping  press; 
figure  4  is  a  perspective  view  of  the  cutting  and 

35  stripping  unit; 
figure  5  is  a  front  view  of  the  cutting  and  strip- 
ping  unit; 
figure  6  is  a  partially  exploded  perspective  view 
of  the  cutting  and  stripping  unit; 

40  figure  7  is  a  top  view  of  the  cutting  and  stripping 
unit  without  the  upper  block; 
figure  8  is  a  side  view  of  the  three  sets  of 
blades  with  the  associated  supports  during  the 
cutting  and  stripping  of  an  electric  wire. 

45  With  reference  to  the  above  figures,  a  machine 
according  to  the  invention  comprises  a  unit  for 
feeding  the  wire  10  which  is  generally  designated 
by  the  reference  numeral  11  and  is  constituted  by 
a  wire  straightener  12  followed  by  a  double  traction 

50  device  13  with  two  opposite  belts  13a  and  with 
opposite  rollers  13b  which  are  mostly  keyed  on  the 
same  axes  as  the  belt  transmission  pulleys,  by  a 
cutting  and  stripping  unit,  generally  designated  by 
the  reference  numeral  14,  and  rotating  units  15  and 

55  16  which  are  located  upstream  and  downstream  of 
the  cutting  and  stripping  unit  and  are  suitable  to 
move  respectively  the  leading  and  the  trailing  ends 
of  the  cut  portions  towards  corresponding  terminal 
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clamping  presses  17  and  18. 
According  to  the  type  of  wire  10,  it  is  possible 

to  choose  advancement  with  belt-driven  or  roller- 
driven  traction;  direction-selecting  units  13c  and 
13d  are  provided  for  this  purpose  upstream  and 
downstream  of  the  unit  13. 

In  particular,  the  rotation  of  the  units  15  and  16 
is  provided  by  means  of  a  kinematic  system  shown 
schematically  in  figure  3  and  in  which  the  output 
shaft  of  a  gearmotor  19  has  a  disk  20  keyed  to  it; 
said  disk  is  associated,  by  means  of  a  connecting 
rod  21  ,  with  a  first  pulley  22  having  a  larger  diam- 
eter  that  said  disk. 

A  crank  system  is  thus  formed  in  which  the 
parts  are  mutually  arranged  so  that  the  continuous 
rotation  of  the  disk  20  produces  a  reciprocating 
semi-rotary  motion  of  the  first  pulley  22. 

A  second  pulley  24  is  connected  to  the  first 
pulley  22  by  means  of  a  belt  23  and  has  a  smaller 
diameter  than  the  first  pulley  (force-multiplying 
transmission). 

Both  pulleys  22  and  24  are  rotatably  coupled 
to  a  fixed  support  25,  and  the  second  pulley  is 
kinematically  connected,  by  means  of  a  transmis- 
sion,  not  shown,  which  is  contained  inside  it,  to  an 
element  26  which  is  articulated  thereto  with  one 
end  and  to  which  a  clamp  is  fixed;  said  clamp  is 
designated  by  the  reference  numeral  27  in  the 
case  of  the  unit  15  and  by  the  reference  numeral 
28  in  the  case  of  the  unit  16,  and  grips  the  leading 
or  trailing  end  of  the  portion,  moving  it  towards  the 
press  17  or  18. 

The  oscillating  motions  of  the  support  26  occur 
between  two  stroke  limit  positions  which  corre- 
spond  to  said  positions  of  the  clamps  27  or  28. 

Each  one  of  the  clamping  presses  17  and  18  is 
mounted  on  a  table,  not  shown  for  the  sake  of 
simplicity,  which  is  connected  to  a  step  motor 
suitable  to  adjust  its  position  according  to  the  type 
of  clamping  to  be  performed. 

As  regards  the  cutting  and  stripping  unit  14, 
said  unit  includes,  in  succession,  three  pairs  of 
blades:  a  first  stripping  pair  with  blades  29a  and 
29b,  a  second  cutting  pair  with  blades  30a  and 
30b,  and  a  third  stripping  pair  with  blades  31a  and 
31b. 

The  blades,  which  have  a  V-shaped  cutting 
edge,  are  arranged  vertically,  and  the  upper  first 
blades  of  each  pair  are  rigidly  coupled  to  a  block 
32  that  is  vertically  slideable  along  rod-like  guides 
33  and  is  motorized  in  a  known  manner  so  as  to 
perform  reciprocating  translatory  motions,  whereas 
the  lower  second  blades  are  coupled  to  a  pneu- 
matic  actuator,  which  is  not  shown  in  the  figures 
and  makes  them  slide  vertically,  and  are  guided  by 
a  fixed  block  34. 

Two  shoulders  35a  and  35b  extend  laterally 
from  the  block  34  and  support  the  guides  33. 

The  upper  blade  30a  is  blocked  between  two 
aligned  supports,  respectively  36  and  37,  which  are 
supported  by  the  movable  block  32;  each  support 
is  shaped,  in  a  downward  region,  so  as  to  form  a 

5  longitudinal  guide,  respectively  38  and  39,  which 
has  a  substantially  hook-like  cross-section. 

The  two  guides  38  and  39  are  arranged  mirror- 
symmetrically  with  respect  to  one  another,  and 
complementarily  shaped  ends  40a  and  41a  of  the 

io  blades  29a  and  31a  are  rigidly  coupled  on  said 
guides  so  that  the  blades  can  slide. 

In  the  same  manner,  the  lower  cutting  blade 
30b  is  blocked  between  aligned  sliding  supports  42 
and  43  that  are  guided  by  the  fixed  block  34  and 

is  are  shaped,  in  an  upward  region,  so  as  to  form 
hook-shaped  longitudinal  guides  44  and  45  which 
are  arranged  mirror-symmetrically  with  respect  to 
one  another  and  with  which  complementarily 
shaped  ends  of  the  stripping  blades  29b  and  31b 

20  engage;  only  the  end  41b  is  shown  in  the  figures. 
Each  blade  of  each  stripping  unit  is  arranged 

without  plays  between  oppositely  arranged  walls  of 
a  vertical  slot,  respectively  46a,  46b  for  the  first 
pair  and  47a,  47b  for  the  second  pair,  which  is 

25  formed  on  a  corresponding  sliding  block  48  or  49 
that  is  slideable  along  guides  which  are  parallel  to 
the  advancement  axis  of  the  wire  10,  respectively 
50  or  51  ,  of  each  shoulder  35a  or  35b. 

Each  slider  48  and  49  is  connected,  for  exam- 
30  pie  by  means  of  a  screw-and-nut  mechanism  which 

is  not  shown  in  the  figures  and  is  arranged  inside 
the  corresponding  shoulder  35,  to  a  respective  step 
motor  52  or  53. 

The  actuation  of  the  step  motors  varies  the 
35  distance  of  the  stripping  blades  from  the  cutting 

blades. 
As  regards  the  adjustment  of  the  cutting  depth, 

the  supports  36  and  37  are  vertically  slideable  in 
corresponding  seats  54  and  55  of  the  block  32  and 

40  are  associated,  for  example  by  means  of  a  screw- 
and-nut  mechanism  not  shown  in  the  figures,  with 
belt  transmissions,  respectively  56  and  57,  which 
are  arranged  on  the  block  32  that  connects  them  to 
respective  step  motors  58  and  59  which  are  moun- 

45  ted  on  frames  61  and  62  extending  from  the  shoul- 
ders  35a  and  35b. 

The  belt  transmissions  56  and  57  move  to- 
gether  with  the  block  32,  and  connection  to  the 
respective  motors  58  and  59  can  be  provided  for 

50  example  by  means  of  a  slotted  coupling  with  the 
output  shafts  of  said  motors. 

Therefore,  the  rotation  of  the  motors  58  and  59 
changes  the  distance  of  the  cutting  edges  of  the 
blades  29a  and  31a  from  the  block  32  and  there- 

55  fore  changes  the  cutting  depth. 
Of  course,  there  is  an  appropriate  elec- 

tric/electronic  circuit  with  buttons  or  other  actuation 
devices  for  driving  the  motors. 

3 
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In  practice  it  has  been  observed  that  the  in- 
tended  aim  and  objects  of  the  present  invention 
have  been  achieved. 

By  means  of  the  simple  actuation  of  the  motors 
it  is  in  fact  possible  to  vary  the  cutting  depth  for 
stripping  and  to  vary  the  stripping  length. 

All  this  considerably  facilitates  and  quickens 
the  operations  linked  to  production  changes. 

The  invention  thus  conceived  is  susceptible  of 
numerous  modifications  and  variations,  all  of  which 
are  within  the  scope  of  the  inventive  concept. 

All  the  details  may  furthermore  be  replaced 
with  other  technically  equivalent  elements. 

In  practice,  the  materials  employed,  so  long  as 
they  are  compatible  with  the  contingent  use,  as 
well  as  the  dimensions,  may  be  any  according  to 
the  requirements. 

Where  technical  features  mentioned  in  any 
claim  are  followed  by  reference  signs,  those  refer- 
ence  signs  have  been  included  for  the  sole  pur- 
pose  of  increasing  the  intelligibility  of  the  claims 
and  accordingly  such  reference  signs  do  not  have 
any  limiting  effect  on  the  scope  of  each  element 
identified  by  way  of  example  by  such  reference 
signs. 

Claims 

1.  Improved  machine  for  programmed  electric 
wire  cutting,  tip  stripping,  and  terminal  clamp- 
ing,  of  the  type  which  comprises  a  unit  for 
feeding  the  wire  by  traction,  a  cutting  and 
stripping  unit  with  three  consecutive  pairs  of 
blades,  and,  upstream  and  downstream  of  said 
cutting  and  stripping  unit,  rotating  units  that  are 
suitable  to  respectively  move  the  leading  and 
trailing  ends  of  the  cut  portions  towards  cor- 
responding  terminal  clamping  presses,  said 
machine  being  characterized  in  that  the  blades 
of  the  stripping  pairs,  between  which  the  cut- 
ting  pair  is  interposed,  are  slideable  on  guides 
that  belong  to  respective  supports,  are  parallel 
to  the  wire  advancement  direction,  and  are 
associated  with  first  motorized  actuation  means 
which  are  suitable  to  adjust  their  position,  at 
least  one  of  the  blades  of  each  pair  being 
rigidly  coupled,  together  with  its  support,  in- 
dependently  of  the  cutting  motion,  so  that  it 
slides  at  right  angles  to  the  preceding  pair  and 
is  associated  with  second  motorized  actuation 
means  for  adjusting  its  position. 

2.  Machine  according  to  claim  1  ,  characterized  in 
that  said  first  and  second  motorized  actuation 
means  are  constituted  by  step  motors,  one  for 
each  movement. 

3.  Machine  according  to  one  or  more  of  the  pre- 
ceding  claims,  characterized  in  that  said 
blades  are  vertically  aligned  with  respect  to  the 
first  upper  blades  of  each  pair,  which  are  rig- 

5  idly  coupled  to  a  movable  block  that  is  verti- 
cally  slideable  on  rod-like  guides  and  is  motor- 
ized  so  as  to  perform  reciprocating  translatory 
cutting  motions,  whereas  the  second  lower 
blades  are  slidingly  movable  on  a  fixed  block 

io  from  which  shoulders  extend  laterally  and  sup- 
port  said  guides. 

4.  Machine  according  to  one  or  more  of  the  pre- 
ceding  claims,  characterized  in  that  the  upper 

is  cutting  blade  is  blocked  between  two  aligned 
supports  which  are  supported  by  said  movable 
block,  each  one  of  said  supports  being 
shaped,  in  a  downward  region,  so  as  to  form  a 
longitudinal  guide  to  which  a  corresponding 

20  complementarily  shaped  end  of  one  of  the 
stripping  blades  is  slidingly  coupled,  the  cross- 
section  of  said  guide  being  such  that  the  cor- 
responding  blade  hangs  down  from  it. 

25  5.  Machine  according  to  one  or  more  of  the  pre- 
ceding  claims,  characterized  in  that  the  lower 
cutting  blade  is  blocked  between  aligned  sup- 
ports  which  are  vertically  slideable  along  said 
fixed  block,  are  associated  with  a  motion  ac- 

30  tuator,  and  are  configured,  in  an  upward  re- 
gion,  so  as  to  form  longitudinal  guides  with 
which  complementarily  shaped  ends  of  the 
lower  stripping  blades  engage. 

35  6.  Machine  according  to  one  or  more  of  the  pre- 
ceding  claims,  characterized  in  that  each  blade 
of  each  stripping  unit  is  arranged  without  plays 
between  oppositely  arranged  walls  of  a  vertical 
slot  formed  on  a  corresponding  sliding  block 

40  that  is  slideable  on  guides  which  are  parallel  to 
the  wire  advancement  axis  and  is  connected  to 
one  of  said  step  motors. 

7.  Machine  according  to  one  or  more  of  the  pre- 
45  ceding  claims,  characterized  in  that  said  upper 

supports  of  said  stripping  blades  are  vertically 
slideable  in  corresponding  seats  of  said  upper 
movable  block  and  are  associated,  by  means 
of  kinematic  transmissions,  with  respective 

50  said  step  motors. 

8.  Machine  according  to  claim  1  ,  characterized  in 
that  each  one  of  said  rotating  units  is  asso- 
ciated  with  a  kinematic  system  in  which  the 

55  output  shaft  of  a  gearmotor  has  a  disk  keyed 
thereto,  said  disk  being  associated,  by  means 
of  a  connecting  rod,  with  a  first  pulley  having  a 
larger  diameter  than  said  disk,  so  as  to  form  a 

4 
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crank  system  in  which  the  parts  are  mutually 
arranged  so  that  the  continuous  rotary  motion 
of  said  disk  causes  a  reciprocating  semi-rotary 
motion  of  said  first  pulley. 

5 
9.  Machine  according  to  claim  8,  characterized  in 

that  said  first  pulley  is  connected,  by  means  of 
a  belt  transmission,  to  a  second  smaller  pulley 
(force-multiplying  transmission),  both  pulleys 
being  rotatably  coupled  to  a  fixed  support,  the  10 
second  pulley  being  connected,  by  means  of  a 
kinematic  transmission,  to  an  element  which  is 
articulated  to  said  support  with  one  end,  a 
clamp  suitable  to  grip  the  leading  or  trailing 
end  of  the  portion  being  fixed  to  said  element.  is 

10.  Machine  according  to  claim  1,  characterized  in 
that  said  feeder  unit  is  double  and  comprises  a 
traction  device  with  opposite  belts  and  a  trac- 
tion  device  with  opposite  rollers,  direction-se-  20 
lecting  devices  being  present  in  order  to  guide 
the  wire  towards  one  traction  device  or  the 
other. 

11.  Machine  according  to  claim  1,  characterized  in  25 
that  each  one  of  said  clamping  presses  is 
mounted  on  a  table  that  is  connected  to  at 
least  one  step  motor  for  position  adjustment. 

5 
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