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©  "Drive  unit  for  traction  carriages,  in  particular  for  drawbenches" 
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©  The  described  drive  unit  (10)  comprises  a  cam 
(11)  acting  on  at  least  one  hydraulic  drive  plunger 
(16,  17)  hydraulically  connected  to  at  least  one 
thrust  plunger  (18,  19)  for  a  traction  carriage  (20,  21) 
to  be  moved  along  its  stroke. 

Advantageously,  the  thrust  plunger  (18,  19)  is  a 
double-acting  plunger  one  side  of  which  is  con- 
nected  to  said  hydraulic  drive  plunger  (16,  17)  and 
the  other  side  is  connected  to  an  expansion  element 
(41,  42)  storing  kinetic  energy  in  the  form  of  pres- 
sure  when  the  carriage  is  pushed  in  its  forward 
stroke  and  giving  the  kinetic  energy  back  for  pushing 
the  carriage  (20,  21)  in  its  backward  stroke.  In  par- 
ticular,  the  drive  plungers  (16,  17)  are  two  in  number 
and  are  disposed  in  phase  opposition  to  be  con- 
trolled  by  the  cam  (11)  for  alternately  pushing  two 
carriages  (20,  21)  aligned  with  each  other  along  a 
forward  stroke. 
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The  present  invention  relates  to  an  innovatory 
drive  unit  for  traction  carriages,  for  drawbenches 
for  example. 

Generally,  traction  carriages  are  two  in  number 
and  are  alternately  moved  in  a  to-and-fro  synchro- 
nized  movement  by  mechanical  drive  units. 

Drive  units  are  for  example  known  which  are 
provided  with  axial  cams  in  head-on  contact  with 
pusher  rollers  integral  with  the  carriages.  These 
cams  must  bear  important  efforts  and  are  therefore 
very  expensive  due  to  their  manufacture  complex- 
ity  and  at  all  events  they  have  a  restricted  duration 
of  life  because  it  is  impossible  to  make  them  with 
appropriate  surface  hardness,  owing  to  the  sub- 
stantial  impossibility  of  lubrifying  them  and  to  the 
movement  dynamics  generating  a  continuous  slid- 
ing  between  races  and  rollers,  since  the  relative 
peripheral  speeds  are  forcedly  different. 

A  further  disadvantage  of  this  solution  is  that 
the  whole  structure  is  greatly  stressed,  owing  both 
to  the  tilting  torques  due  to  the  arm  existing  be- 
tween  the  thrust  axis  of  the  rollers  on  the  carriages 
and  the  traction  axis  of  the  carriages,  and  to  the 
transverse  components  due  to  the  angle  of  inclina- 
tion  of  the  cam. 

In  addition,  in  order  to  increase  the  work  speed 
while  keeping  the  forces  of  inertia  generated  by  the 
reciprocating  motion  of  the  carriages  to  acceptable 
values,  the  only  solution  consists  in  increasing  the 
carriage  stroke.  With  the  above  mechanical  opera- 
tion  such  a  result  can  be  achieved  only  if  the  cam 
diameter  and/or  the  inclination  of  the  cam  races  is 
increased,  which  however  brings  about  an  aug- 
mentation  of  all  problems  relating  to  costs  and 
wear  and  also  further  problems  due  to  an  exces- 
sive  bulkiness. 

In  order  to  obviate  all  problems  present  when 
axial  cams  are  adopted,  a  drive  unit  has  been 
proposed,  as  described  in  EP  0  255  740  for  exam- 
ple,  in  which  two  radial  cams  are  employed. 

Resting  on  said  radial  cams  are  roller  followers 
that  are  each  operated  by  a  rack  engaging  with  a 
gear  axially  integral  with  a  pinion,  in  turn  engaging 
with  a  further  rack  integral  with  the  carriage.  In  this 
manner,  a  ratio  multiplying  the  cam  stroke  is 
achieved.  This  solution  eliminates  some  of  the 
problems  connected  with  the  use  of  axial  cams,  but 
on  the  other  hand  it  is  expensive  and,  due  to  clear 
mechanical  and  dimensional  reasons,  it  does  not 
allow  the  carriage  stroke  to  be  increased  in  a 
substantial  manner. 

The  general  object  of  the  present  invention  is 
to  obviate  the  above  mentioned  drawbacks  by  pro- 
viding  a  drive  unit  for  traction  carriages  enabling 
the  carriages  to  carry  out  a  stroke  of  large  width 
without  taking  too  much  place,  while  ensuring  the 
absence  of  elements  submitted  to  excessive  wear, 
and  at  the  same  time  reduced  costs  and  the  elimi- 

nation  of  complicate  manufacture  workings. 
In  view  of  the  above  object,  in  accordance  with 

the  invention  a  drive  unit  for  traction  carriages,  in 
particular  for  drawbenches  has  been  devised  which 

5  comprises  a  cam  acting  on  at  least  a  hydraulic 
drive  plunger,  the  drive  plunger  being  hydraulically 
connected  to  at  least  one  thrust  plunger  of  a  trac- 
tion  carriage  along  the  stroke  thereof. 

Advantageously,  the  thrust  plunger  is  a  double- 
io  acting  plunger  one  side  of  which  is  connected  to 

said  hydraulic  drive  plunger  and  the  other  side  is 
connected  to  an  expansion  element  storing  kinetic 
energy  in  the  form  of  pressure,  when  said  thrust 
plunger  pushes  the  carriage  in  its  forward  stroke, 

75  and  giving  then  back  the  stored  energy  when  it 
pushes  the  carriage  in  its  backward  stroke. 

For  better  explaining  the  innovatory  principles 
of  the  present  invention  and  the  advantages  it 
offers  over  the  known  art,  a  possible  embodiment 

20  of  the  invention  applying  said  innovatory  principles 
will  be  given  hereinafter  with  the  aid  of  the  accom- 
panying  only  drawing. 

With  reference  to  the  figure,  a  drive  unit  gen- 
erally  denoted  by  10,  comprises  a  radial  cam  11 

25  acting  on  drive  plungers  for  controlling  the  thrust 
plungers  of  traction  carriages.  In  particular,  the  cam 
11  pushes  on  an  opposite  pair  of  roller  followers 
12,  13,  each  supported  by  a  movable  piston  14,  15 
of  a  corresponding  hydraulic  drive  plunger  16,  17 

30  radial  to  the  cam.  Advantageously,  the  cam  and 
followers  12,  13  can  be  dipped  in  an  oil  bath, 
diagrammatically  shown  in  chain  line  at  31,  for 
lubrication  and  cooling,  if  necessary,  through 
known  heat  exchangers,  easily  imaginable  by  a 

35  person  skilled  in  the  art  and  not  shown. 
Each  drive  plunger  16,  17  is  connected  to  one 

side  of  a  pair  of  double-acting  hydraulic  driven 
plungers  18,  19. 

Each  pair  of  driven  plungers  18,  19  is  con- 
40  nected  for  movement  of  a  corresponding  traction 

carriage  20,  21  . 
Carriages  are  disposed  in  alignment  with  each 

other  so  as  to  slide  in  a  rectilinear  direction  be- 
tween  two  limit  positions,  and  carry  known  drawing 

45  grippers  32,  33  for  a  substantially  thread-like  ele- 
ment  22,  for  pulling  it  through  a  drawing  machine 
23,  for  example.  Grippers  are  not  further  described 
or  shown  as  they  can  be  easily  imagined  by  a 
person  skilled  in  the  art. 

50  The  other  side  of  the  driven  plungers  of  each 
pair  is  connected  to  a  corresponding  known 
hydropneumatic  expansion  element  41,  42  em- 
bodying  a  hydraulic  spring. 

As  clearly  shown  in  the  drawing,  the  cam  is 
55  structured  in  such  a  manner  that  it  drives  the 

plungers  in  opposition  to  each  other  so  that  the 
carriages  as  well  are  always  in  opposition,  which 
means  that  when  one  of  them  is  at  one  limit  end  of 
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its  stroke  the  other  is  at  the  opposite  limit  end.  In 
this  manner,  when  one  carriage  carries  out  its 
traction  stroke,  the  other  carriage  carries  out  its 
return  stroke  and  vice  versa,  thereby  furnishing  the 
desired  uninterrupted  drawing  action. 

For  simplicity  purposes,  the  cam  has  been 
shown  as  having  an  eccentric  circular  shape.  It  is 
however  obvious  that  the  exact  cam  profile  may  be 
more  complicated  in  order  to  enable  the  carrages 
to  move  according  to  a  movement  having  predeter- 
mined  accelerations  and  speeds  at  each  point  of 
the  travel  path. 

For  example,  it  is  possible  to  envisage  a  cam 
profile  of  such  a  shape  that  the  carriage  arrival  at 
the  two  stroke  ends  should  occur  at  a  substantially 
zero  speed  so  as  to  reduce  the  forces  of  inertia  of 
the  reciprocating  masses. 

Such  cam  profiles  may  be  easily  contemplated 
by  a  person  skilled  in  the  art. 

Advantageously,  the  driven  plungers  are  made 
with  rods  fixed  at  the  ends  to  constitute  slide 
guides  for  the  carriages.  Each  rod  carries  at  an 
intermediate  position  the  piston  on  which  the 
plunger  casing  is  freely  movable. 

The  rod  has  inner  passages  starting  from  the 
end  of  each  rod  and  going  close  to  the  piston,  so 
as  to  accomplish  a  double-acting  plunger  connect- 
ed  on  one  side  to  the  corresponding  drive  plunger 
and  on  the  other  side  to  the  corresponding  hydrau- 
lic  spring. 

As  a  result,  the  driven  plunger  pair  18  has  rods 
24,  24'  disposed  parallel  between  fixed  supports 
25,  26  and  carrying  pistons  27,  27'.  A  passage  28 
or  28'  opens  onto  one  side  of  each  piston  27  or 
27',  which  passage  is  connected  through  the  rod  to 
the  hydraulic  spring  41  ,  whereas  opening  onto  the 
opposite  side  of  the  piston  27  or  27'  is  a  passage 
29,  or  29'  connected,  through  the  rod  as  well,  to 
the  drive  plunger  16. 

Slidable  on  the  rods  24  or  24'  are  correspond- 
ing  casings  30,  30'  integral  with  the  carriage  20. 

Likewise,  the  driven  plunger  pair  19  has  rods 
34,  34'  disposed  parallel  between  fixed  supports 
35,  36  and  carrying  pistons  37,  37'.  A  passage  38 
or  38'  opens  onto  one  side  of  each  piston  37  or  37' 
and  it  is  connected  through  the  rod  to  the  hydraulic 
spring  42,  whereas  opening  onto  the  opposite  side 
of  the  piston  37  or  37'  is  a  passage  39  or  39' 
connected,  still  through  the  rod,  to  the  drive  plung- 
er  17.  Corresponding  casings  40,  40'  integral  with 
the  carriage  21  slide  on  the  rods  34  or  34'. 

All  rods  are  advantageously  disposed  symmet- 
rical  to  the  sides  and  in  a  drawing  plane  of  the 
carriages,  that  is  in  a  slide  plane  of  the  thread-like 
element  22,  so  that  the  hydraulic  thrust  received  by 
the  traction  carriages  is  coaxial  with  the  guides 
thereof  and  perfectly  aligned  with  the  drawing  re- 
sistance.  Thus,  the  tilting  torque  and  side  thrusts 

are  eliminated,  as  well  as  any  other  components 
originating  from  a  thrust  or  resistance. 

In  operation,  the  cam  rotation  produces  a  thrust 
on  one  of  the  drive  plungers  16  or  17  which, 

5  through  the  hydraulic  connection,  is  transmitted  to 
the  corresponding  pair  of  plungers  for  moving  a 
traction  carriage.  The  traction  carriage  moves  along 
its  forward  or  traction  stroke  with  the  grippers  hold- 
ing  fast  the  thread-like  element.  During  its  forward 

io  movement  the  oil  present  on  the  opposide  side  of 
the  piston  is  pushed  into  the  corresponding  expan- 
sion  element  where  kinetic  energy  is  thus  stored  in 
the  form  of  pressure,  which  energy  is  then  given 
back  in  the  acceleration  step  during  the  return 

is  stroke  that  will  occur  when  the  cam  enables  the 
drive  plunger  to  expand  again. 

The  achieved  result  is  that,  while  the  carriage 
is  performing  its  forward  stroke  being  pushed  by 
the  drive  plunger,  the  other  carriage  with  the  grip- 

20  pers  disengaged  from  the  thread-like  element,  per- 
forms  its  return  stroke  in  perfect  synchronism 
therewith,  being  pushed  by  said  pressure  stored  in 
the  expansion  element. 

Thus  by  the  continuous  cam  rotation  the  de- 
25  sired  reciprocating  movement  typical  of  drawben- 

ches  is  achieved. 
The  existence  of  the  hydropneumatic  circuit 

embodied  by  the  expansion  elements  41,  42 
makes  the  followers  never  separate  from  the  cam 

30  so  that  shocks  and  slidings  are  prevented,  which  is 
advantageous  for  increasing  the  duration  of  life  and 
reducing  noise  in  running. 

Should  it  be  deemed  necessary,  springs  43 
may  be  placed  between  the  two  movable  pistons 

35  14,  15,  which  will  help  the  hydropneumatic  circuit. 
At  this  point  it  is  apparent  that  by  providing  a 

hydraulic  drive  device  in  place  of  traditional  me- 
chanical  drive  devices  the  intended  objects  are 
achieved. 

40  The  carriage  stroke  has  no  limits  imposed  by 
mechanics  and  said  stroke  can  be  established  be- 
forehand  during  the  planning  step,  by  merely  modi- 
fying  the  volume  ratios  between  the  drive  cylinders 
and  driven  cylinders. 

45  Therefore  the  appropriate  stroke  for  the  re- 
quired  work  speed  can  be  always  set. 

The  radial  cam  is  not  subjected  to  slidings  and 
can  work  over  the  whole  contact  band  and  on 
rollers  of  big  diameter  and  therefore  with  low  spe- 

50  cific  pressure.  The  above,  together  with  the  pos- 
sibility  of  working  in  an  oil  bath,  ensures  the  cam 
and  the  rollers  a  very  long  lifetime  without  servicing 
and  mechanical  restoration  adjustments  being  nec- 
essary. 

55  As  there  are  no  mechanical  links  for  the  rela- 
tive  arrangements  between  the  carriages  and  cam, 
the  thrust  received  by  the  traction  carriages  can  be 
coaxial  with  the  guides  and  perfectly  aligned  with 

3 
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the  drawing  resistance. 
Since  the  tilting  torque  and  side  thrusts  are 

eliminated,  as  well  as  any  other  components  origi- 
nating  from  a  thrust  or  resistance,  guides  and  car- 
riages  are  relieved  of  any  wear  source,  wear  being 
also  prevented  due  to  the  fact  that  sliding  takes 
place  in  an  oil  bath. 

In  addition,  the  absence  of  mechanical  connec- 
tions  between  the  carriage  bench  and  cam  enables 
the  machine  to  be  planned  with  a  minimum  busi- 
ness  depending  on  the  particular  practical  require- 
ments. 

The  forces  of  inertia  of  the  masses  provided 
with  reciprocating  motion,  which  are  reduced  due 
to  the  possibility  of  carrying  out  wide  strokes,  are 
on  the  other  hand  controlled  in  real  time  by  the 
hydropneumatic  feedback  system. 

Obviusly,  the  above  description  of  an  embodi- 
ment  applying  the  innovatory  principles  of  the  in- 
vention  is  given  by  way  of  example  only  and  there- 
fore  cannot  be  considered  as  a  limitation  of  the 
scope  of  the  invention  as  herein  claimed. 

For  example,  the  hydraulic  circuits  can  com- 
prise  expansion  tanks,  pumps,  safety  valves  and  all 
other  known  elements  of  common  use  in  these 
types  of  installations. 

As  known  to  a  person  skilled  in  the  art,  it  is 
also  possible  to  provide  supercharging  of  the  two 
hydraulic  (forward  and  backward)  circuits  in  order 
to  prevent  possible  cavitation  phenomena  and/or 
emulsifying  of  the  hydraulic  fluid. 

In  addition,  there  may  also  be  one  expansion 
element  for  each  thrust  cylinder. 

Claims 

1.  A  drive  unit  (10)  for  traction  carriages,  in  par- 
ticular  for  drawbenches,  comprising  a  cam  (11) 
acting  on  at  least  one  hydraulic  drive  plunger 
(16,  17),  the  hydraulic  drive  plunger  (16,  17) 
being  hydraulically  connected  to  at  least  one 
thrust  plunger  (18,  19)  for  moving  a  traction 
carriage  (20,  21)  along  its  stroke. 

2.  A  drive  unit  according  to  claim  1  ,  characterized 
in  that  the  thrust  plunger  (18,  19)  is  a  double- 
acting  plunger,  one  side  of  which  is  connected 
to  said  hydraulic  drive  plunger  (16,  17)  and  the 
other  side  is  connected  to  an  expansion  ele- 
ment  (41  ,  42)  storing  kinetic  energy  in  the  form 
of  pressure  when  the  carriage  (20,  21)  is  push- 
ed  in  its  forward  stroke,  and  giving  then  back 
the  stored  energy  for  pushing  of  the  carriage 
(20,  21)  in  its  backward  stroke. 

3.  A  drive  unit  according  to  claim  1  ,  characterized 
in  that  the  drive  plungers  (16,  17)  are  two  in 
number  and  are  disposed  in  phase  opposition, 

to  be  driven  by  the  cam  (11)  to  alternately 
push  two  carriages  (20,  21)  aligned  with  each 
other  along  a  forward  stroke. 

5  4.  A  drive  unit  according  to  claim  1  ,  characterized 
in  that  the  thrust  plungers  (18,  19)  are  at  least 
two  in  number  for  each  carriage  (20,  21)  and 
are  disposed  symmetrically  laterally  of  the  car- 
riages  (20,  21)  and  in  the  same  plane  of  the 

io  drawing  action  of  same. 

5.  A  drive  unit  according  to  claim  3,  characterized 
in  that  the  cam  is  a  radial  cam  (11)  and  the 
two  drive  plungers  (14,  15)  are  disposed  radi- 

15  ally  thereof  at  diametrically  opposite  positions 
for  carrying  out  said  phase-opposition  driving 
action. 

6.  A  drive  unit  according  to  claim  1  ,  characterized 
20  in  that  the  thrust  plunger  (18,  19)  comprises  a 

rod  (24,  24',  34,  34')  fastened  at  both  ends  to 
two  fixed  supports  (25,  26,  35,  36)  and  carry- 
ing  at  an  intermediate  position  a  piston  (27, 
27',  37,  37')  on  which  the  plunger  casing  (30, 

25  30',  40,  40')  is  movable,  said  casing  (30,  30', 
40,  40')  being  integral  with  the  carriage  (20, 
21). 

7.  A  drive  unit  according  to  claims  2  and  6, 
30  characterized  in  that  the  rod  (24,  24',  34,  34') 

has  a  first  inner  passage  (28,  28',  38,  38') 
disposed  between  one  end  of  said  rod  and  the 
inside  of  the  cylinder  (30,  30',  40,  40')  close  to 
one  side  of  the  piston  (27,  27',  37,  37')  and  a 

35  second  inner  passage  (29,  29',  39,  39')  dis- 
posed  between  the  other  end  of  the  rod  and 
the  inside  of  the  cylinder  (30,  30',  40,  40') 
close  to  the  other  side  of  the  piston  (27,  27', 
37,  37'),  said  first  and  second  passages  being 

40  connected  to  the  expansion  element  (41,  42) 
and  the  drive  plunger  (16,  17),  respectively. 

8.  A  drive  unit  according  to  claim  2,  characterized 
in  that  the  expansion  element  (41,  42)  is  a 

45  hydropneumatic  expansion  element. 

9.  A  drive  unit  according  to  claim  1  ,  characterized 
in  that  the  cam  works  in  an  oil  bath. 

50  10.  A  drive  unit  according  to  claim  1,  characterized 
in  that  traction  springs  (43)  are  placed  between 
the  drive  plungers  (16,  17). 

55 
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