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Description 

The  subject  of  the  present  invention  is  an  auto- 
matic  plant  for  continuous  electroplating  treatment 
of  metal  bars,  especially  for  chromium-plating  of 
bars. 

For  many  applications,  metal  bars  are  used 
that  are  provided  with  a  surface  coating  of  a  dif- 
ferent  metal,  which  imparts  to  them  special  prop- 
erties,  such  as  corrosion  resistance,  surface  hard- 
ness,  abrasion  resistance,  bright  appearance  and 
the  like. 

One  particularly  important  example  of  such 
treatments  is  that  of  chromium-plating  treatment, 
which  is  carried  out  on  bars  used  for  the  construc- 
tion  of  movable  mechanical  devices,  such  as  ac- 
tuator  rods,  slide  guides  and  the  like,  for  which 
devices  high  surface  abrasion  resistance  and  great 
hardness,  and  corrosion  resistance  to  the  condi- 
tions  of  exposure,  are  required. 

For  this  purpose,  electrolytic  plating  treatments 
are  carried  out,  by  means  of  which  there  is  depos- 
ited  on  the  surface  of  the  bar  a  coating  of  the 
plating  metal,  fed  to  it  in  the  form  of  positive  ions  in 
an  electrolytic  bath,  in  which  the  bar  constitutes  the 
cathode,  by  applying  between  the  bar  and  an  an- 
ode  immersed  in  the  bath,  an  electrical  voltage 
which  causes  the  passing  of  the  necessary  current. 

One  important  requirement  for  the  carrying  out 
of  such  an  operation  is  to  be  able  to  operate 
continuously,  for  the  purpose  of  achieving  a  high 
productivity,  keeping  the  operating  conditions  con- 
stant. 

For  this  purpose  it  is  necessary  to  provide  for 
handling  of  the  bars  along  the  treatment  plant, 
appropriately  requiring  several  consecutive  cells, 
and  to  ensure  continuity  between  the  successively 
supplied  bars,  which  are  of  limited  length,  both  in 
respect  of  electrical  continuity  and  in  respect  of 
surface  continuity,  so  as  not  to  have  surface  dis- 
continuities  between  contiguous  bars,  a  possible 
source  of  loss  from  the  sealing  devices  of  the  cells. 

This  connection  together,  as  also  the  supply  of 
the  bars  to  the  plant  and  the  inverse  operations  of 
separating  and  storing  the  bars  after  treatment, 
must  be  capable  of  being  carried  out  automatically, 
for  the  purpose  of  permitting  a  reduction  to  the 
minimum  of  the  personnel  employed  for  operating 
the  treatment  plant. 

Examples  of  known  electrolytic  plants  are  dis- 
closed  into  FR-A-2045887  and  US-A-3852170. 
These  plants  nevertheless  give  no  teaching  about 
the  optimization  of  the  problem  to  have  a  fully 
automatized  cycle  actuated  through  a  combination 
of  devices  acting  the  introduction  of  bars  with  si- 
multaneous  connection  of  them,  simultaneous  axial 
displacement  and  rotation  of  the  bars,  discharge 
with  extraction,  separation  and  storage  of  the  bars 

after  their  plating. 
The  problem  therefore  arises  of  providing  an 

electrolytic  treatment  plant  for  the  surface  of  metal 
bars,  which  shall  operate  continuously  and  auto- 

5  matically,  in  this  way  carrying  out  the  loading  of  the 
bars  to  be  treated  and  the  discharge  of  the  treated 
bars. 

Said  results  are  achieved  by  the  present  inven- 
tion,  which  provides  an  automatic  plant  for  continu- 

io  ous  electroplating  treatment  of  metal  bars,  compris- 
ing  successively  an  automatic  introduction  unit 
equipped  with  a  transfer  apparatus  for  single  bars 
to  be  treated  and  with  means  for  mutual  mechani- 
cal  and  electrical  connections  of  the  bars,  a  deg- 

75  reasing  and  cleaning  unit  for  the  bars,  an  electro- 
lytic  treatment  unit  having  one  or  more  consecutive 
cells  and  associated  devices  for  electrical  contact 
with  the  bars  in  movement,  a  feeding  device  for  the 
bars  carrying  out  either  their  entrainment  in  the 

20  axial  direction  or  simultaneous  rotation  of  the  bars 
about  themselves,  a  final  burnishing  or  polishing 
unit  for  the  bars  and  an  extraction  and  storage  unit 
equipped  with  means  for  separating  the  successive 
treated  bars  and  for  storing  them,  in  which  said 

25  feeding  device  comprises  rollers,  said  transfer  ap- 
paratus  of  a  single  bar  to  the  frame  comprises 
oscillating  arms  and  by  the  fact  that  the  extraction 
and  storage  unit  comprises  a  movable  carriage  with 
jaws  for  the  bars  blocking. 

30  In  a  preferred  embodiment  of  the  automatic 
plant,  the  feed  means  are  composed  of  motor- 
driven  rollers  having  their  axes  transverse  to  the 
feed  direction  of  the  bars  situated  beneath  the  level 
of  the  support  rollers  for  the  bars  themselves,  and 

35  capable  of  being  raised  to  a  level  higher  than  that 
of  the  rollers  themselves  in  order  to  determine  the 
feed  of  the  bar  resting  upon  them  without  rotating 
it. 

Furthermore  the  means  for  rotationally  blocking 
40  the  bar  are  constituted  of  the  feed  rollers  with 

transverse  axes,  exerting  friction  upon  the  bar  it- 
self,  in  association  with  one  or  more  higher  rollers 
having  axes  transverse  to  the  direction  of  feed  of 
the  bar,  each  equipped  with  an  actuator  for  press- 

45  ing  the  bar  onto  the  transverse  rollers,  while  the 
apparatus  for  transferring  a  single  bar  to  the  sup- 
port  and  feed  frame  for  the  bars  is  constituted  of  at 
least  one  pair  of  arms,  oscillating  about  an  inter- 
mediate  bearing,  with  their  front  ends  extending  as 

50  far  as  the  feed  axis  of  the  bar  on  the  frame,  these 
arms  being  equipped  with  an  actuator  device  for 
moving  them  between  a  raised  position,  with  their 
front  ends  at  a  level  higher  than  the  support  level 
of  the  bar  on  the  supports  of  the  frame,  and  a 

55  lowered  position,  with  their  front  ends  at  a  level 
lower  than  the  support  level  of  the  bar  on  the 
supports  of  the  frame,  with  their  rear  ends  asso- 
ciated  with  corresponding  bearing  projections  of 
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the  bench  carrying  the  waiting  bars  and  with  arrest- 
ing  arms  for  the  bars  themselves,  which  rear  ends 
are  equipped  with  shaped  profiles  having  a  de- 
pressed  end  portion  which  is  aligned,  in  the  raised 
position  of  the  arms,  with  the  chutes  of  the  bench, 
and  having  a  step  for  connection  with  the  upper 
edge  of  the  arms,  the  step  being  aligned,  in  the 
raised  position,  with  the  bearing  projections  of  the 
bench. 

Further  details  can  be  obtained  from  the  follow- 
ing  description,  by  reference  to  the  attached  draw- 
ings,  in  which  there  are  shown: 

in  Figure  1,  a  general  view  of  the  arrangement 
of  the  first  portion  of  the  plant; 
in  Figure  2,  a  general  view  of  the  arrangement 
of  the  median  portion  of  the  plant; 
in  Figure  3,  a  general  view  of  the  arrangement 
of  the  last  portion  of  the  plant; 
in  Figure  4,  the  first  portion  of  the  unit  for 
loading  the  bars  to  be  chromium-plated,  in  side 
view; 
in  Figure  5,  the  second  portion  of  the  unit  for 
loading  bars  of  Fig  4; 
in  Figure  6,  a  section  on  the  plane  VI-VI  of  Fig. 
5; 
in  Figure  7,  the  loading  unit  of  Figure  6,  to 
enlarged  scale,  from  the  opposite  side; 
in  Figure  8,  the  unit  of  Figure  7  in  the  stage  of 
loading  of  a  bar; 
in  Figure  9,  a  detail  of  the  construction  of  the 
unit  for  extracting  the  chromium-plated  bars; 
in  Figure  10,  the  extraction  unit  in  section  on  the 
plane  X-X  of  Figure  9; 
in  Figure  1  1  ,  a  partial  view  of  the  unit  of  Figure 
10  in  the  stage  of  seizing  a  bar;  in  Figure  12,  a 
detail  of  the  ends  of  two  contiguous  bars. 
As  is  shown  in  Figures  1,  2,  3,  in  which  the 

plant  is  illustrated  subdivided  into  three  portions  on 
account  of  its  overall  size,  the  plant  according  to 
the  present  invention  comprises  an  automatic  in- 
troduction  unit  for  the  bars  to  be  chromium-plated, 
referenced  generally  1,  a  degreasing  and  cleaning 
unit  for  the  bars  2,  an  electrolytic  treatment  unit  3, 
comprising  a  plurality  of  cells,  a  handling  device  for 
the  bars  4,  a  final  burnishing  or  polishing  unit  for 
the  bars  after  chromium-plating  5,  for  bringing  the 
bars  to  the  desired  surface  roughness,  and  a  unit  6 
for  extracting  and  storing  the  chromium-plated 
bars. 

In  greater  detail,  the  electrolytic  treatment  unit 
3  comprises,  in  correspondence  with  each  cell  7, 
an  electrical  contact  8,  advantageously  of  the  mer- 
cury  bath  type,  a  brushing  unit  9  for  cleaning  the 
bar  on  entry  into  the  cell,  which  dresses  the  sur- 
face  of  the  bar,  and  a  further  brushing  unit  10  at 
the  outlet  from  the  cell  and  before  entry  into  a  new 
electrical  contact  8,  adapted  for  removing  the  bath 
residues  that  may  still  be  present  on  the  bar,  to 

ensure  optimum  electrical  contact  between  the  sur- 
face  of  the  bar  and  the  mercury. 

An  electrical  contact  8  is  situated  also  after  the 
last  cell  7,  in  such  a  way  that  the  total  number  of 

5  electrical  contacts  present  enables  the  bar  to  be 
supplied  with  the  current  necessary  for  chromium- 
plating,  as  required  for  the  optimum  functioning  of 
each  cell,  without  overheating  the  bar  itself. 

The  complete  chromium-plating  line  may  com- 
io  prise  a  plurality  of  successive  cells,  for  example 

four  in  number,  according  to  the  thickness  of  the 
deposited  metal  required  and  the  operating  con- 
ditions  of  the  cells  themselves. 

The  device  4  for  handling  the  bars  is  com- 
15  posed  of  a  unit  for  axially  entraining  the  bars  and 

for  rotating  them,  adapted  for  imparting  to  the  bars 
an  anticlockwise  rotation  as  viewed  in  the  direction 
of  movement  along  the  chromium-plating  line. 

The  function  of  this  rotation  is  to  improve  the 
20  uniformity  in  the  metal  deposition  within  the  cells, 

and  it  also  enables  connection  between  successive 
bars  to  be  achieved,  so  as  to  ensure  continuity  of 
working,  and  disconnection  of  the  bars  after  work- 
ing  has  been  terminated. 

25  For  this  purpose,  each  bar  11,  as  shown  in  Fig. 
12,  is  equipped  with  a  threaded  hole  12  at  each 
end;  into  one  of  said  holes  of  each  bar  fed  into  the 
plant,  always  at  the  same  end,  for  example  at  the 
end  facing  towards  the  direction  of  feed  of  the  bar 

30  in  the  plant,  there  is  inserted  a  stud  13,  having  its 
outer  end  furnished  with  a  conical  taper. 

The  stud  13  inserted  into  the  associated  hole 
of  the  bar  11a,  during  the  loading  phase,  can  then 
screw  into  the  threaded  hole  12  of  the  bar  11b  in 

35  front  of  it  and  already  undergoing  treatment,  the 
screwing  being  continued  until  the  ends  of  the  two 
bars  are  brought  into  contact,  thereby  constituting 
an  electrical  and  mechanical  continuity  between  the 
successive  bars,  without  discontinuities  in  their  sur- 

40  faces,  thus  enabling  treatment  to  be  carried  out 
continuously. 

For  this  purpose,  the  automatic  loading  unit  for 
the  bars,  as  shown  in  Figures  4  to  7,  comprises  a 
bench  14  for  storing  the  waiting  bars,  the  bench 

45  being  equipped  with  inclined  chutes  15  for  support- 
ing  the  bars  1  1  while  awaiting  treatment,  the  bench 
being  disposed  laterally  of  a  frame  16  which  car- 
ries  a  plurality  of  supports  comprising  rollers  17 
side-by-side,  adapting  for  supporting  the  bars  in 

50  feed  and  rotation. 
The  frame  16  is  carried  by  a  pair  of  bell-crank 

levers  18,  pivoted  on  the  supports  19  which  are 
fixed  to  the  floor,  and  connected  together  by  a  rod 
20,  equipped  with  a  longitudinal  adjustment  device, 

55  by  means  of  which  the  levers  18  can  be  simulta- 
neously  rotated  until  they  bring  the  supports  17  to 
hold  the  bars  with  their  axes  at  the  axis  level 
provided  for  the  fixed  members  of  the  plant,  adapt- 

3 



5 EP  0  296  654  B1 6 

ing  themselves  to  the  different  diameters  of  bars 
being  processed. 

The  roller  supports  17  are  each  equipped  with 
a  pair  of  adjacent  rollers,  on  which  the  bars  rest, 
and  they  can  be  orientated  obliquely  to  the  longitu- 
dinal  axis  of  the  plant,  so  as  to  permit  the  rotation 
and  forward  feed  of  the  bars  without  sliding  on  the 
rollers  themselves. 

The  bench  14  for  storing  the  waiting  bars,  as 
shown  in  Figures  6,  7,  8,  is  equipped  with  a  pair  of 
shaped  arms  21  ,  spaced  apart  from  each  other  and 
located  near  the  opposite  ends  of  the  bars,  these 
arms  being  pivoted  at  bearings  22  fixed  to  the 
frame  of  the  bench. 

To  one  of  the  arms  21  there  is  connected  a 
lever  23,  to  the  end  of  which  there  is  articulated  the 
rod  of  an  actuator  24,  by  means  of  which  the  arm 
21  can  be  rotated  about  the  bearing  22;  the  other 
of  the  arms  21,  situated  near  the  opposite  end  of 
the  waiting  bars,  is  rigidly  connected  to  the  first  by 
means  of  a  connecting  shaft  25,  so  that  it  is  ac- 
tuated  simultaneously  by  means  of  the  same  ac- 
tuator  24,  or  equivalent  means  for  simultaneously 
controlling  the  movement  of  the  bars  21  are  pro- 
vided. 

The  frame  of  the  bench  14  possesses,  in  cor- 
respondence  with  each  of  the  arms  21,  a  bearing 
projection  26  for  the  bars  11,  which  can  rotate 
freely  towards  it  as  a  result  of  the  slope  imparted 
to  the  chutes  15;  the  contact  of  the  bars  with  the 
projections  26  is  prevented  by  the  presence  of 
arresting  arms  27,  pivoted  to  the  frame  of  the 
bench  and  adjustable  in  position  by  a  control  rod 
28. 

Each  arm  21  possesses  an  end  29,  facing 
towards  the  waiting  bars  11,  this  end  being  de- 
pressed,  with  its  upper  surface  aligned  with  the 
plane  of  the  chutes  15  when  the  arm  is  in  the 
raised  position,  as  shown  in  Figure  7;  at  its  end 
there  is  a  step  30,  extending  as  far  as  the  level  of 
the  upper  edge  of  the  projections  26,  and  the  arm 
21  then  possesses  a  plane  upper  surface  31  which 
continues  as  far  as  the  front  end  of  the  arm  itself, 
in  correspondence  with  the  support  position  for  the 
bar  on  the  roller  supports  17,  and  at  a  level  higher 
than  them,  where  the  arm  possesses  an  end  retain- 
ing  lug  32,  adapted  for  arresting  the  bar  in  the 
rotational  phase  on  the  surface  31  . 

As  Fig.  7  shows,  when  the  arms  21  are  in  the 
raised  position,  a  bar  11c  is  situated  in  bearing 
against  the  arresting  arms  27,  above  the  upper 
surface  of  the  portion  29  of  the  arms  themselves; 
this  position  is  maintained  until  the  bar  in  the 
feeding  phase  has  passed  beyond  the  intended 
access  zone,  leaving  the  space  for  the  feed  of  a 
succeeding  bar. 

The  actuator  24  then  causes  a  lowering  of  the 
arms  21  ,  by  rotation  about  the  bearings  22,  into  the 

position  illustrated  in  Figure  8;  this  rotation  of  the 
arms  21  causes  the  portion  29  to  be  raised,  which 
therefore  brings  the  bar  11c  to  pass  beyond  the 
obstacle  constituted  of  the  arresting  arms  27,  arriv- 

5  ing  above  the  upper  surface  of  the  projections  26; 
the  bar  11c  is  held  in  this  position  by  the  step  30. 

When  the  arms  21  are  in  this  position,  the 
succeeding  bars  1  1  d  are  held  by  the  rear  edge  of 
the  portion  29  of  the  arms  themselves,  against 

io  which  they  bear. 
The  following  raising  of  the  arms  21,  with  a 

return  into  the  position  of  Fig.  7,  brings  the  bar  11c 
to  bear  above  the  bearing  projections  26,  in  the 
position  indicated  in  Fig.  7  by  the  reference  11c', 

is  thus  passing  over  the  step  30. 
In  this  condition,  the  bar  11c  can  now  roll  on 

the  surface  31  of  the  arms,  aligned  with  the  upper 
face  of  the  projections  26,  until  it  reaches  the 
position  shown  in  broken  line  in  Fig.  7,  against  the 

20  retaining  lugs  32. 
The  renewed  lowering  of  the  arms  21  then 

deposits  the  bar,  as  indicated  by  the  reference 
11c"  in  Fig.  8,  onto  the  roller  supports  17,  while  a 
new  bar  comes  into  the  waiting  position  against  the 

25  step  30. 
The  frame  16  also  carries  several  cranked 

arms  33,  equipped  with  rollers  34,  driven  by  means 
of  a  common  motor  35;  the  arms  33  are  pivotally 
supported  in  a  median  position  on  the  frame  16 

30  and  are  connected  together  by  a  rod  36,  connected 
to  the  movable  rod  of  an  actuator  37.  Actuation  of 
the  actuator  37  causes  rotation  of  the  cranked  arms 
about  their  respective  bearings  and,  acting  through 
the  rollers  34,  raises  the  bar  11a,  during  the  phase 

35  of  introduction  into  the  plant,  represented  by  the 
dot-and-dash  line  in  the  Figure,  from  the  resting 
position  on  the  supports  17,  advancing  the  bar  until 
its  front  end  comes  to  bear  against  the  rear  end  of 
the  bar  11b,  already  undergoing  treatment  in  the 

40  plant. 
The  stud  31  present  on  the  front  end  of  the  bar 

11a  then  engages  into  the  threaded  hole  12  of  the 
bar  1  1  b,  and  the  rotation  imparted  by  the  drive  unit 
4  causes  the  stud  to  screw  into  the  hole  until  the 

45  connection  between  the  bars  is  completed. 
This  screwing-up  results  from  the  fact  that  the 

bar  11a  is  held,  stopped  in  rotation,  on  the  rollers 
34,  by  means  of  the  friction  exerted  on  them,  while 
the  bar  11b  in  front  of  it  rotates;  for  the  purpose  of 

50  increasing  this  friction,  especially  in  the  case  of 
bars  of  small  diameter,  a  counter-pressure  roller  38 
is  provided,  equipped  with  an  associated  actuator 
39,  by  which  the  bar  11a  is  held  pressed  against 
the  rollers  34. 

55  When  screwing-up  is  completed,  after  a  pre- 
determined  time,  the  rollers  34  descend,  leaving 
the  bar  on  the  roller  supports  17,  which  now  permit 
free  rotation  of  the  bar  during  feed. 

4 
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The  last  of  the  roller  supports  17  of  the  loading 
unit,  indicated  in  the  Figure  by  the  reference  17a, 
is  equipped  with  a  device  for  sensing  the  rotation 
of  the  bar,  composed  of  an  angular  position  detec- 
tor,  for  example  of  the  type  known  as  "encoder", 
which  signals  to  an  alarm  circuit  a  lack  of  rotation 
of  the  bar  resting  on  it. 

Said  lack  of  rotation,  in  fact,  indicates  that  the 
correct  connection  has  not  been  made  between  the 
last  bar  of  the  train  of  bars  undergoing  treatment, 
which  is  kept  in  rotation  by  the  handling  device  4, 
and  the  new  bar  to  be  introduced;  in  this  case, 
therefore,  an  interruption  of  continuity  between  the 
bars  in  feed  would  exist,  a  cause  of  loss  of  liquid  in 
the  cells  and  in  the  electrical  immersion  contacts, 
with  serious  disadvantages  in  the  plant. 

The  signalling  of  the  absence  of  rotation  of  the 
bar  then  permits  timely  intervention,  removing  the 
cause  of  the  anomalous  functioning,  before  the 
non-connected  bar  is  fed  forward  into  the  plant. 

The  extraction  and  storage  unit  6  for  the  chro- 
mium-plated  bars,  illustrated  in  Figures  9,  10,  11, 
comprises  a  frame  40,  adjustable  in  height  by 
means  of  cranked  support  arms  18,  analogously  to 
the  frame  16,  with  associated  support  rollers  17,  on 
which  the  chromium-plated  bars  run  and  revolve, 
and  a  frame  41,  equipped  with  longitudinal  guide 
bars  42  for  a  carriage  43,  which  can  be  advanced 
along  them  by  means  of  an  actuator  44;  the  car- 
riage  43  possesses  jaws  45,  which  can  be  clamped 
onto  a  discharged  bar  by  means  of  an  actuator  46. 
Laterally  of  the  frame  40,  as  shown  in  Figures  10, 
11,  there  is  a  collecting  bench  47  for  the  chro- 
mium-plated  bars,  the  bench  being  equipped  with  a 
pair  of  spaced-apart  arms  48,  situated  in  positions 
near  the  ends  of  the  bar  located  in  the  extraction 
position;  the  arms  48  are  actuated  in  rotation  about 
their  respective  pivot  bearings  by  means  of  an 
actuator  49,  acting  on  a  lever  50,  integral  in  rotation 
with  the  arms  themselves. 

The  front  ends  51  of  the  arms  48,  when  the 
arms  are  in  the  lowered  position,  extend  above  the 
frame  40,  and  below  the  feed  position  of  the  bar  1  1 
undergoing  discharge,  resting  on  the  support  roll- 
ers  17,  whereas  in  the  raised  position  the  arms  48 
raise  the  bar  off  its  supports  17,  providing  an 
inclined  plane  for  the  bar  to  roll  towards  the  stor- 
age  zone  52. 

The  carriage  43  carries  a  sensor  with  photo- 
electric  cell  or  the  like  53,  adapted  for  detecting  the 
presence  of  a  bar  between  the  jaws  45,  disposed  in 
the  open  position;  in  such  a  condition,  a  command 
is  given  to  close  the  jaws  onto  the  bar,  which  is 
therefore  gripped  and  blocked  in  rotation. 

The  actuator  44  at  the  same  time  causes  the 
carriage  43  to  advance,  at  the  same  feed  speed  as 
the  bar  fed  from  the  entraining  and  rotating  unit  4, 
which  acts  upon  a  bar  following  that  which  is 

gripped  by  the  jaws  45. 
The  rotation  of  the  preceding  bar,  while  the  bar 

being  discharged  is  gripped  by  the  jaws  45,  causes 
unscrewing  of  the  stud  13,  releasing  the  bar;  when 

5  unscrewing  has  been  completed,  the  carriage  ad- 
vances  further,  removing  the  now  disengaged  bar 
from  the  succeeding  one,  as  far  as  a  position  in 
which,  by  means  of  a  limit  switch  54  or  the  like,  the 
jaws  45  are  instructed  to  open  and  rapid  advance 

io  of  the  carriage  takes  place  as  far  as  a  position  in 
which  it  is  no  longer  an  obstacle  to  removal  of  the 
bar  by  means  of  the  arms  48,  this  position  being 
defined  by  the  limit  switch  55;  after  the  bar  has 
been  moved  away,  the  carriage  then  returns  into 

is  the  starting  position,  to  be  ready  for  unscrewing  the 
next  bar. 

The  bar  introduction  and  bar  extraction  units 
may  be  loaded  and  unloaded  with  bars  by  hand,  or 
they  may  be  equipped  with  other  automatic  con- 

20  veying  devices,  especially  in  the  case  where  the 
bars  treated  in  the  plant  are  to  be  subjected  to 
other  preventive  or  succeeding  operations. 

For  the  purpose,  moreover,  of  increasing  the 
potential  of  the  plant,  this  plant  may  comprise  two 

25  lines  parallel  and  side  by  side,  as  indicated  sche- 
matically  in  Figures  6,  10,  where  the  second  line  is 
partially  indicated. 

Other  devices  for  controlling,  actuating  and 
handling  may  be  provided  for  each  of  the  units  or 

30  elements  of  the  plant,  such  as  also  electrical  con- 
trol  and  feed  devices  for  the  cells,  which  may  be  of 
known  type  and  are  therefore  not  described  in 
detail. 

Numerous  variants  may  be  introduced,  without 
35  thereby  departing  from  the  scope  of  the  invention, 

in  its  general  characteristics. 

Claims 

40  1.  Automatic  plant  for  continuous  electroplating 
treatment  of  metal  bars,  comprising  succes- 
sively  an  automatic  introduction  unit  (1) 
equipped  with  a  transfer  apparatus  for  single 
bars  (11)  to  be  treated  and  with  means  for 

45  mutual  mechanical  and  electrical  connections 
of  the  bars,  a  degreasing  and  cleaning  unit  (2) 
for  the  bars,  an  electrolytic  treatment  unit  (3) 
having  one  or  more  consecutive  cells  and  as- 
sociated  devices  for  electrical  contact  with  the 

50  bars  in  movement,  a  feeding  device  (4)  for  the 
bars  (11)  carrying  out  either  their  entrainment 
in  the  axial  direction  or  simultaneous  rotation  of 
the  bars  about  themselves,  a  final  burnishing 
or  polishing  unit  (5)  for  the  bars  (11)  and  an 

55  extraction  and  storage  unit  (6)  equipped  with 
means  for  separating  the  successive  treated 
bars  and  for  storing  them,  characterized  by  the 
fact  that  said  feeding  device  (4)  comprises 

5 
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rollers  (34),  said  transfer  apparatus  of  a  single 
bar  to  the  frame  comprises  oscillating  arms 
(21)  and  by  the  fact  that  the  extraction  and 
storage  unit  (6)  comprises  a  movable  carriage 
with  jaws  (45)  for  the  bars  blocking. 

2.  Automatic  plant  for  continuous  electroplating 
treatment  of  metal  bars,  according  to  Claim  1 
characterized  by  the  fact  that  the  feed  means 
are  composed  of  motor-driven  rollers  (34),  hav- 
ing  their  axes  transverse  to  the  feed  direction 
of  the  bars  (11),  situated  beneath  the  level  of 
the  support  rollers  for  the  bars  themselves, 
and  capable  of  being  raised  to  a  level  higher 
than  that  of  the  rollers  themselves  in  order  to 
determine  the  feed  of  the  bar  resting  upon 
them  without  rotating  it. 

3.  Automatic  plant  for  continuous  electroplating 
treatment  of  metal  bars,  according  to  Claim  2 
characterized  by  the  fact  that  the  means  for 
rotationally  blocking  the  bar  are  constituted  of 
the  feed  rollers  (34)  with  transverse  axes,  ex- 
erting  friction  upon  the  bar  itself,  in  association 
with  one  or  more  higher  rollers  (38)  having 
axes  transverse  to  the  direction  of  feed  of  the 
bar,  each  equipped  with  an  actuator  (39)  for 
pressing  the  bar  onto  the  transverse  rollers 
(34). 

4.  Automatic  plant  for  continuous  electroplating 
treatment  of  metal  bars,  according  to  Claims  1  , 
2  characterized  by  the  fact  that  the  apparatus 
for  transferring  a  single  bar  (11)  to  the  support 
and  feed  frame  (16)  for  the  bars  is  constituted 
of  at  least  one  pair  of  arms  (21),  oscillating 
about  an  intermediate  bearing,  with  their  front 
ends  extending  as  far  as  the  feed  axis  of  the 
bar  on  the  frame,  these  arms  being  equipped 
with  an  actuator  (24)  device  for  moving  them 
between  a  raised  position,  with  their  front  ends 
at  a  level  higher  than  the  support  level  of  the 
bar  on  the  supports  of  the  frame,  and  a  lower- 
ed  position,  with  their  front  ends  at  a  level 
lower  than  the  support  level  of  the  bar  on  the 
supports  of  the  frame,  with  their  rear  ends  (29) 
associated  with  corresponding  bearing  projec- 
tions  (26)  of  the  bench  carrying  the  waiting 
bars  and  with  arresting  arms  (27)  for  the  bars 
themselves,  which  rear  ends  (29)  are  equipped 
with  shaped  profiles  having  a  depressed  end 
portion  which  is  aligned,  in  the  raised  position 
of  the  arms,  with  the  chutes  of  the  bench,  and 
having  a  step  for  connection  with  the  upper 
edge  of  the  arms,  the  step  being  aligned,  in 
the  raised  position,  with  the  bearing  projections 
of  the  bench. 

5.  Automatic  plant  for  continuous  electroplating 
treatment  of  metal  bars,  according  to  Claims  1  , 
2  characterized  by  the  fact  that  the  extraction 
and  storage  unit  (6)  for  the  treated  bars  (11)  is 

5  composed  of  a  frame,  equipped  with  rolling 
support  devices  for  the  bars,  carrying  a  car- 
riage  movable  (43)  parallel  to  the  longitudinal 
axis  of  the  bars,  equipped  with  jaws  (45)  which 
can  be  clamped  around  the  front  bar  (11) 

io  present  on  the  extraction  unit,  there  being 
present  laterally  to  this  a  storage  bench  (47) 
for  the  bars,  equipped  with  arms  (48)  for  seiz- 
ing  and  transferring  the  bars  onto  it,  the  jaws 
(45)  blocking  rotation  of  the  bar  clamped  by 

is  them,  during  the  feed  of  the  carriage  parallel  to 
the  bar  and  determining,  in  this  manner,  the 
unscrewing  and  separation  of  the  screw  means 
which  connect  the  front  bar  to  the  succeeding 
bar. 

20 
Patentanspruche 

1.  Automatische  Anlage  zum  kontinuierlichen  Gal- 
vanisieren  von  Metallstaben,  umfassend  in  Fol- 

25  ge:  eine  automatische  Aufgabeeinheit  (1),  die 
mit  einer  Transfereinrichtung  fur  einzelne  zu 
behandelnde  Stabe  (11)  und  mit  einer  Einrich- 
tung  fur  die  gegenseitige  mechanische  und 
elektrische  Verbindung  der  Stabe  ausgestattet 

30  ist,  eine  Entfettungs-  und  Reinigungseinheit  (2) 
fur  die  Stabe,  eine  elektrolytische  Behand- 
lungseinheit  (1)  mit  einer  oder  mehreren  auf- 
einanderfolgenden  Zellen  und  zugehorigen  Ge- 
raten  fur  den  elektrischen  Kontakt  mit  den  in 

35  Bewegung  befindlichen  Staben,  eine  Trans- 
porteinrichtung  (4)  fur  die  Stabe  (11),  die  ent- 
weder  deren  Mitnahme  in  axialer  Richtung 
oder  eine  gleichzeitige  Drehung  der  Stabe  urn 
sich  selbst  vollzieht,  eine  End-Brunier-  oder 

40  Poliereinheit  (5)  fur  die  Stabe  (11)  und  eine 
Extrahier-  und  Speichereinheit  (6),  ausgestattet 
mit  einer  Einrichtung  zum  Trennen  aufeinan- 
derfolgender  behandelter  Stabe  sowie  zum 
Speichern  der  Stabe,  dadurch  gekennzeich- 

45  net,  dal3  die  Transporteinrichtung  (4)  Rollen 
(34)  aufweist,  die  Transfereinrichtung  fur  den 
Transfer  einer  einzelnen  Stange  zu  dem  Rah- 
men  schwenkfahige  Arme  (21)  aufweist,  und 
dal3  die  Extrahier-  und  Speichereinheit  (6)  ei- 

50  nen  beweglichen  Schlitten  mit  Klauen  (45)  zum 
Blockieren  der  Stabe  aufweist. 

2.  Automatische  Anlage  zum  kontinuierlichen  Gal- 
vanisieren  metallischer  Stabe  nach  Anspruch 

55  1,  dadurch  gekennzeichnet,  dal3  die  Zufuhr- 
einrichtung  sich  zusammensetzt  aus  motorge- 
triebenen  Rollen  (34),  deren  quer  zur  Trans- 
portrichtung  du  Stabe  (11)  verlaufenden  Ach- 

6 



11 EP  0  296  654  B1 12 

sen  unterhalb  der  Ebene  der  Lagerollen  fur  die 
Stabe  selbst  gelegen  sind  und  im  Stande  sind, 
auf  ein  Niveau  angehoben  zu  werden,  welches 
hoher  liegt  als  das  der  Rollen  selbst,  urn  den 
Vorschub  des  darauf  ruhenden  Stabs  zu  veran-  5 
lassen,  ohne  ihn  zu  drehen. 

Automatische  Anlage  zum  kontinuierlichen  Gal- 
vanisieren  metallischer  Stabe  nach  Anspruch 
2,  dadurch  gekennzeichnet,  dal3  die  Einrich-  w 
tungen  zum  Blockieren  der  Drehbewegung  des 
Stabs  gebildet  werden  durch  Transportrollen 
(34)  mit  Querachsen,  die  in  Verbindung  mit 
einer  oder  mehreren  hoheren  Rollen  (38),  die 
Achsen  quer  zur  Transportrichtung  des  Stabs  is 
aufweisen  und  jeweils  mit  einem  Aktuator  (39) 
zum  Andrucken  des  Stabs  an  die  Querrollen 
(34)  ausgestattet  sind,  Reibung  auf  den  Stab 
selbst  ausuben. 

20 
Automatische  Anlage  zum  kontinuierlichen  Gal- 
vanisieren  von  Metallstaben  nach  Anspruch  1, 
2,  dadurch  gekennzeichnet,  dal3  die  Einrich- 
tung  zum  Transferieren  eines  einzelnen  Stabs 
(11)  auf  den  Trag-  und  Transportrahmen  (18)  25 
fur  die  Stabe  gebildet  wird  durch  mindestens 
ein  Paar  Arme  (21),  die  urn  ein  Zwischenlager 
schwenkfahig  sind,  wobei  ihre  vorderen  Enden 
sich  so  weit  wie  die  Transportachse  des  Stabs 
auf  dem  Rahmen  erstreckt,  diese  Arme  mit  30 
einem  Aktuator  (24)  zum  Bewegen  der  Arme 
zwischen  einer  angehobenen  Stellung,  in  der 
ihre  vorderen  Enden  auf  einem  Niveau  liegen, 
welches  hoher  als  das  Lagerungsniveau  des 
Stabs  auf  den  Lagern  des  Rahmens  ist,  und  35 
einer  unteren  Stellung,  in  der  ihre  Vorderenden 
auf  einem  Niveau  liegen,  welche  niedriger  ist 
als  das  Lagerungsniveaus  des  Stabs  auf  den 
Lagerungen  des  Rahmens,  ausgestattet  sind, 
wobei  die  hinteren  Enden  (29)  der  Arme  mit  40 
zugehorigen  Anlagevorsprungen  (26)  der  die 
wartenden  Stabe  tragenden  Bank  und  mit  Hal- 
tearmen  (27)  fur  die  Stabe  selbst  versehen 
sind,  welche  hinteren  Enden  (29)  mit  Formpro- 
filen  ausgestattet  sind,  die  einen  vertieften  45 
Endabschnitt  besitzen,  welcher  in  der  angeho- 
benen  Stellung  der  Arme  mit  den  Rutschen 
der  Bank  ausgerichtet  ist,  und  eine  Stufe  fur 
die  Verbindung  mit  der  oberen  Kante  der  Arme 
ausgestattet  ist,  wobei  die  Stufe  in  der  angeho-  50 
benen  Stellung  mit  den  Anlagevorsprungen  der 
Bank  ausgerichtet  ist. 

Automatische  Anlage  zum  kontinuierlichen  Gal- 
vanisieren  von  Metallstaben  nach  Anspruch  1,  55 
2,  dadurch  gekennzeichnet,  dal3  die  Extra- 
hier-  und  Speichereinheit  (6)  fur  die  behandel- 
ten  Stabe  (11)  sich  zusammensetzt  aus  einem 

Rahmen,  der  mit  rollenden  Tragelementen  fur 
die  Stabe  ausgestattet  ist,  einen  Schlitten  (43) 
tragt,  der  parallel  zur  Langsachse  der  Stabe 
bewegbar  ist,  ausgestattet  mit  Klauen  (45),  die 
urn  den  auf  der  Extrahiereinheit  befindlichen 
vorderen  Stab  (11)  herum  anklemmbar  sind, 
wobei  seitlich  hierzu  eine  Speicherbank  (47) 
fur  die  Stabe  vorhanden  ist,  ausgestattet  mit 
Armen  (48)  zum  Erfassen  und  Transferieren 
der  Stabe  auf  die  Bank,  wobei  die  Klauen  (45) 
eine  Drehung  des  von  ihnen  festgeklemmten 
Stabs  wahrend  des  Transports  des  Schlittens 
parallel  zu  dem  Stab  verhindern  und  auf  diese 
Weise  das  Losschrauben  und  Trennen  der 
Schraubeinrichtung,  welche  den  vorderen  Stab 
mit  dem  nachfolgenden  Stab  verbindet,  festle- 
gen. 

Revendications 

1.  Installation  automatique  pour  le  traitement  en 
continu  de  barres  metalliques  par  galvanoplas- 
tie  comprenant,  en  succession,  une  unite  d'in- 
troduction  automatique  (1)  equipee  d'un  appa- 
reil  de  transfert  pour  des  barres  uniques  (11)  a 
traiter  et  de  moyens  pour  les  liaisons  mecani- 
que  et  electrique  mutuelles  des  barres,  une 
unite  de  degraissage  et  de  nettoyage  (2)  pour 
les  barres,  une  unite  de  traitement  electrolyti- 
que  (3)  presentant  une  ou  plusieurs  cellules 
consecutives  et  les  dispositifs  associes  pour 
un  contact  electrique  avec  les  barres  en  mou- 
vement,  un  dispositif  d'avance  (4)  pour  les 
barres  (11)  effectuant  soit  leur  entraTnement 
dans  la  direction  axiale,  soit  la  rotation  simulta- 
nee  des  barres  sur  elles-memes,  une  unite  de 
brunissage  ou  de  polissage  final  (5)  pour  les 
barres  (11)  et  une  unite  d'extraction  et  de 
stockage  (6)  equipee  de  moyens  pour  separer 
les  barres  traitees  successives  et  pour  les 
stacker,  caracterisee  par  le  fait  que  ledit  dispo- 
sitif  d'avance  (4)  comprend  des  galets  (34), 
ledit  appareil  de  transfert  d'une  barre  unique 
vers  le  bati  comprend  des  bras  oscillants  (21) 
et  par  le  fait  que  I'unite  d'extraction  et  de 
stockage  (6)  comprend  un  chariot  mobile  avec 
des  machoires  (45)  pour  le  blocage  des  bar- 
res. 

2.  Installation  automatique  pour  le  traitement  en 
continu  de  barres  metalliques  par  galvanoplas- 
tie  selon  la  revendication  1  ,  caracterisee  par  le 
fait  que  les  moyens  d'avance  sont  composes 
de  galets  motorises  (34),  ayant  leurs  axes 
transversaux  a  la  direction  d'avance  des  barres 
(11),  situes  en  dessous  du  niveau  des  galets 
de  support  pour  les  barres  elles-memes,  et 
capables  d'etre  souleves  a  un  niveau  plus  haut 
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que  celui  des  galets  eux-memes  afin  de  deter- 
miner  I'avance  de  la  barre  reposant  sur  eux 
sans  la  faire  tourner. 

3.  Installation  automatique  pour  le  traitement  en 
continu  de  barres  metalliques  par  galvanoplas- 
tie  selon  la  revendication  2,  caracterisee  par  le 
fait  que  les  moyens  permettant  de  bloquer  en 
rotation  la  barre,  sont  constitues  de  galets 
d'avance  (34)  a  axes  transversaux,  exergant 
une  friction  sur  la  barre  elle-meme,  en  associa- 
tion  avec  un  ou  plusieurs  galets  superieurs 
(38)  ayant  des  axes  transversaux  a  la  direction 
d'avance  de  la  barre,  chacun  equipe  d'un  ac- 
tionneur  (39)  pour  presser  la  barre  sur  les 
galets  transversaux  (34). 

4.  Installation  automatique  pour  le  traitement  en 
continu  de  barres  metalliques  par  galvanoplas- 
tie  selon  les  revendications  1,  2,  caracterisee 
par  le  fait  que  I'appareil,  pour  transferer  une 
barre  unique  (11)  vers  le  bati  de  support  et 
d'avance  (16)  pour  les  barres,  est  constitue 
d'au  moins  une  paire  de  bras  (21),  oscillant 
autour  d'un  palier  intermediate,  avec  leurs  ex- 
tremites  avant  s'etendant  aussi  loin  que  I'axe 
d'avance  de  la  barre  sur  le  bati,  ces  bras  etant 
equipes  d'un  dispositif  actionneur  (24)  pour  les 
deplacer  entre  une  position  elevee,  avec  leurs 
extremites  avant  a  un  niveau  plus  haut  que  le 
niveau  de  support  de  la  barre  sur  les  supports 
du  bati,  et  une  position  abaissee  avec  leurs 
extremites  avant  a  un  niveau  plus  bas  que  le 
niveau  de  support  de  la  barre  sur  les  supports 
du  bati,  leurs  extremites  arriere  (29)  etant  as- 
sociees  a  des  saillies  de  portee  correspondan- 
tes  (26)  du  banc  portant  les  barres  en  attente 
et  a  des  bras  d'arret  (27)  pour  les  barres  elles- 
memes,  extremites  arriere  (29)  qui  sont  equi- 
pees  de  profiles  presentant  une  partie  d'extre- 
mite  abaissee  qui  est  alignee,  dans  la  position 
elevee  des  bras,  avec  les  goulottes  du  banc,  et 
presentant  un  gradin  pour  une  liaison  avec  le 
bord  superieur  des  bras,  le  gradin  etant  aligne, 
en  position  elevee,  avec  la  saillie  de  portee  du 
banc. 

Ton  trouve,  lateralement  a  cela,  un  banc  de 
stockage  (47)  pour  les  barres,  equipe  de  bras 
(48)  pour  saisir  et  transferer  des  barres  sur  lui, 
les  machoires  (45)  bloquant  la  rotation  de  la 

5  barre  serree  par  elles  pendant  I'avance  du 
chariot  parallelement  a  la  barre  et  determinant, 
de  cette  fagon,  le  devissage  et  la  separation 
des  moyens  a  vis  qui  relient  la  barre  avant  a  la 
barre  suivante. 
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5.  Installation  automatique  pour  le  traitement  en 
continu  de  barres  metalliques  par  galvanoplas- 
tie  selon  les  revendications  1,  2,  caracterisee  so 
par  le  fait  que  I'unite  d'extraction  et  de  stocka- 
ge  (6)  pour  les  barres  traitees  (11),  est  compo- 
see  d'un  bati,  equipe  de  dispositifs  de  support 
roulant  pour  les  barres,  portant  un  chariot  (43) 
mobile  parallelement  a  I'axe  longitudinal  des  55 
barres,  equipe  de  machoires  (45)  qui  peuvent 
etre  serrees  autour  de  la  barre  avant  (11)  qui 
est  presente  sur  I'unite  d'extraction,  en  ce  que 
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