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method  of  local  application  of  a  metal  coating  or 
the  like  to  objects  still  interconnected  in  an  end- 
less  ribbon.  In  this  case  during  operation  the 
products  are  transported  by  a  guide  system  along 

5  a  rotating  roller,  in  a  direction  parallel  to  the 
rotary  axis  of  the  roller,  which  is  partly  dipped  in 
an  electrolyte  solution.  Those  areas  in  contact 
with  the  surface  of  the  rotating  roller  will  obtain  a 
metal  deposit  during  transport  along  this  roller. 

10  However,  due  the  aforesaid  presence  of  camber 
and  twist  in  the  product  strip  or  ribbon  even  a 
complicated  guide  system  for  the  tap  can  practi- 
cally  not  ensure  that  the  product  tape  will  be 
guided  with  sufficient  accuracy  to  guarantee  that 

15  the  products  are  provided  with  a  metal  coating  at 
the  required  areas  only. 

U.S.  Patent  Specification  4,229,269  also  dis- 
closes  a  method  of  selectively  plating  metal 
objects.  Herein  the  objects  are  also  transported 

20  along  a  straight  line  and  also  in  this  case,  due  to 
the  said  presence  of  camber  and  twist  in  the  tape, 
it  will  be  very  difficult  to  guide  the  objects 
correctly  and  accurately  along  an  precise  path  in  a 
manner  such  that  all  objects  are  provided  at  the 

25  correct  places  only  with  a  coating.  Moreover,  in 
this  case  an  electrolyte  spray  is  deflected  sub- 
stantially  at  right  angles  to  the  objects  to  be 
coated.  In  this  way  accurate  definition  of  the 
surfaces  of  the  objects  to  be  plated  cannot  be 

30  guaranteed,  since  the  electrolyte  will  tend  to 
creep  along  the  surface  of  the  objects,  which  do 
not  require  metal  deposits. 

Similar  disadvantages  will  occur  in  the  device 
described  in  European  Patent  Application  059787. 

35  Also  in  this  case  objects  interconnected  in  a  tape 
are  guided  along  a  straight  path  past  spraying 
nozzles  at  right  angles  to  the  objects.  Con- 
sequently  serious  problems  will  occur  in  this  case 
with  respect  to  accurate  guidance  of  the  tape, 

40  whilst  in  addition  accurate  definition  of  the  sur- 
face  to  be  coated  cannot  be  ensured  because  the 
electrolyte  is  sprayed  onto  the  objects  at  right 
angles  thereto. 

German  Patent  Application  2,705,158  proposes 
45  a  method  in  which  the  electrolyte  is  allowed  to 

flow  out  of  a  nozzle  towards  a  suction  tube 
arranged  below  said  nozzle.  An  object  to  be 
coated  is  disposed  in  the  proximity  of  the  jet 
formed  between  the  nozzle  and  the  suction  tube 

so  so  that  this  object  is  locally  wetted  by  the  jet.  This 
publication  does  not  provide  any  indication  of  the 
manner  in  which  the  objects  must  be  transported 
into  the  proximity  of  the  jet.  Moreover  the  means 
required  for  suction  of  the  electrolyte  with  the  aid 

55  of  a  vacuum  chamber  will  lead  to  a  complicated 
construction  of  the  device  for  treating  the  objects 
concerned. 

The  problems  involved  in  correctly  guiding  and 
accurately  applying  coatings  due  to  camber  and 

60  twist  or  the  tape  can  be  avoided  in  a  simple 
manner  in  accordance  with  the  invention  as 
claimed  in  Claim  1  by  guiding  the  pressurized 
electrolyte  in  the  form  of  a  thin  curtain  tangen- 
tially  to  curved  surfaces  of  the  objects  to  be 

65  covered  with  metal,  so  that,  after  having  passed 

Description 

The  invention  relates  to  a  method  of  electrolyti- 
caily  applying  a  metal  coating  to  metal  objects 
with  the  aid  of  electrolyte  which  is  brought  into 
contact  with  at  least  the  areas  of  the  metal  objects 
to  be  coated,  the  metal  objects  being  guided  in 
the  form  of  an  elongate  tape  along  the  outer 
circumference  of  a  curved  surface. 

In  the  electronic  industry  recent  decades  have 
shown  a  strong  increase  in  the  demand  for  metal 
objects  locally  covered  by  a  metal  coating  usually 
consisting  of  a  high-quality  material,  for  example, 
gold  or  silver.  Such  a  local  coating  of  a  metal 
object  is  frequently  required  for  obtaining  a  satis- 
factory  connection  of  parts  with  one  another  and/ 
or  satisfactory  electrical  contact  between  different 
parts,  for  example,  in  the  case  of  connecting 
plugs,  contact  elements  for  telecommunication 

•apparatus,  computers  and  the  like,  in  which 
usually  a  low  contact  resistance  is  required  at 
connections  or  contacts. 

Frequently  only  local  coating  of  the  metal 
objects  with  the  metal,  particularly  the  precious 
metal,  is  required  and  due  to  the  high  cost  price  of 
the  precious  metal  the  tendency  is  to  provide  the 
metal  objects  with  the  metal  coating  exclusively 
on  the  functional  areas. 

From  Dutch  Patent  Specification  150,860  a 
method  and  a  device  is  known  for  applying  a 
stripe-pattern  of  a  metal  deposit  to  a  metai  strip  or 
tape.  The  metai  strip  is  guided  around  a  wheel, 
whilst  the  electrolyte  is  sprayed  at  right  angles  to 
the  strip  or  tape  surface  on  that  part  of  the  tape 
which  only  requires  the  metal  deposit. 

A  similar  method  and  device  are  described  in 
Dutch  Patent  Application  7316244  for  applying 
metal  coatings  in  the  form  of  predetermined 
desired  patterns. 

These  known  methods  in  themselves  are, 
indeed,  satisfying,  but  they  are  mainly  intended 
for  plating  on  flat  or  slightly  formed  tapes  and  in 
several  cases  the  methods  and  devices  disclosed 
in  the  above-mentioned  publications  are  less 
suitable  for  locally  plating  bandoiiered  or  inter- 
connected  metal  objects.  For  example  metal 
objects  are  usually  formed  by  stamping  and/or 
bending  metal  tapes.  It  is  then  often  preferred  to 
first  produce  the  metal  objects  mechanically  by 
stamping  and/or  bending  of  the  tape,  for 
example,  to  form  contact  elements,  in  such  a  way 
that  the  objects  are  still  interconnected  and  form  a 
continuous  ribbon  in  order  to  facilitate  automatic 
continuous  application  of  the  desired  metal  coat- 
ing  on  the  predetermined  local  or  selective  areas. 

During  the  mechanical  preparation  of  metal 
tapes  by  stamping  and/or  bending  the  tapes 
frequently  obtain  camber  or  edgebow,  that  is  a 
deformation  of  the  tape  or  ribbon  in  the  plane  of 
the  tape  about  an  axis  at  right  angles  to  the 
surface  of  the  tape.  Moreover,  the  tapes  or 
ribbons,  due  to  mechanical  cold  working  often 
show  twist,  that  is  to  say,  a  tendency  of  the  tape  to 
turn  about  its  longitudinal  axis. 

Dutch  Patent  Application  7407632  described  a 



0  159  4 7 1  

another  and  for  the  use  of  such  contact  elements 
it  is  often  desired  to  cover  the  limb  2  in  the  region 
B  with  a  precious  metal  layer  2'  (indicated  by 
broken  lines). 

5  Such  objects  are  normally  punched  and  formed 
out  of  strip  material.  Before  applying  the  precious 
metal  coatings  the  strip  shaped  material  is 
formed  so  that  the  various  contact  elements 
shown  in  Figs.  1  and  2  remain  interconnected  to 

10  one  another  so  that  the  objects  can  be  passed  in 
the  form  of  an  endless  tape  through  a  device  for 
applying  the  local  coatings  of  precious  metal. 

Such  a  device  may  be  designed  as  is  schemati- 
cally  shown  in  Fig.  3.  An  endless  tape  4  formed, 

15  for  example,  by  interconnected  objects  having  the 
form  of  the  contact  elements  shown  in  Figs.  1  and 
2  or  similarly  formed  objects  can  be  dereeled 
from  a  reel  5  to  be  first  passed  through  a  cleaning 
section  6  or  the  like,  forming  part  of  said  device. 

20  Then  with  the  aid  of  two  guide  rollers  7  the  tape  is 
guided  along  a  freely  rotatable  wheel  9  arranged 
in  a  trough  8,  after  which  it  is  supplied  to  an  post 
treatment  section  10  for  rinsing,  drying  or  the  like. 
After  the  passage  through  the  post  treatment  part 

25  1  0  the  tape  4  can  be  rereeled  on  a  reel  1  1  or  it  may 
be  supplied  to  further  processig  devices  or  the 
like,  for  example,  for  separation  of  the  contact 
elements. 

In  order  to  ensure  correct  positioning  of  the 
30  tape  on  the  circumference  of  the  wheel  9  the 

guide  rollers  7  may,  if  desired,  be  axially  adjust- 
able.  Moreover,  the  endless  tape  4  will  be  con- 
nected  in  a  manner  not  shown,  but  known  perse, 
for  example,  via  the  guide  rollers  7  to  the  negative 

35  terminal  of  a  direct-current  source. 
Fig.  4  furthermore  shows  that  the  wheel  9  is 

freely  rotatable  on  a  shaft  12  arranged  in  the 
trough  8.  Opposite  the  top  part  of  the  wheel  9, 
along  which  the  tape  4  is  transported,  a  device  13 

40  for  supplying  electrolyte  is  arranged.  Near  or  in 
said  device  may  be  arranged  an  anode  connected 
to  the  positive  terminal  of  said  direct-current 
source  so  that  it  is  in  contact  with  the  electrolyte 
supplied.  If  desired,  parts  of  the  electrolyte  supply 

45  device  itself  may  be  used  as  an  anode  by  using 
appropriate  material  and  position  of  said  parts. 

The  device  comprises  a  chamber  15  arranged  in 
housing  14  to  which  pressurized  electrolyte  can 
be  fed  through  a  duct  16  communicating  with  the 

50  chamber  15.  As  is  schematically  shown  in  Fig.  4 
said  feeding  duct  16  preferably  includes  an 
adjustable  control-valve  17. 

A  wall  of  the  housing  14  has  a  thin  outlet  slot  18 
being  in  open  communication  with  the  chamber 

55  1  5  and  being  concentric  with  the  centre  line  of  the 
shaft  12  and  having  its  outlet  preferably  coplanar 
with  the  outer  circumference  of  the  wheel  9  as  is 
shown  in  Fig.  4.  The  outlet  slot  18  has  a  shape 
such  that,  viewed  in  a  radial  plane  going  through 

eo  the  centre  line  of  the  shaft  12,  the  longitudinal 
axis  of  the  slot  is  at  an  angle  a  of  preferably 
between  1  5°  and  30°  to  a  line  parallel  to  the  centre 
line  of  the  shaft  12  and  going  through  the  outlet  of 
the  slot  18.  The  slot  18  may  furthermore  extend  to 

65  a  circumferential  angle  of  e.g.  90°  around  the 

along  the  curved  surfaces  to  be  coated,  the 
electrolyte  can  freely  flow  away  without  further 
contact  with  said  objects. 

Such  a  method  allows  a  very  accurate,  local 
deposition  of  the  desired  coating  on  the  curved 
surfaces  of  the  metal  objects,  since  the  curtain  or 
jet  can  be  satisfactorily  direct  with  respect  to  the 
moving  objects,  without  undesirable  deflection  of 
the  jet  when  the  objects  come  into  contact  with 
the  jet.  Since  the  electrolyte  is  supplied  under 
pressure,  it  can  move,  after  having  touched  the 
objects  to  be  treated  at  the  required  areas,  to  a 
sufficient  further  distance  for  subsequently  collec- 
tion  at  a  desired  place,  without  causing  undesired 
wetting  of  areas  of  the  objects  which  do  not 
require  plating. 

A  simple  structure  for  carrying  out  the  inventive 
method  will  be  obtained  by  means  of  a  device 
according  to  Claim  8  comprising  a  freely  rotatable 
wheel  along  which  the  objects  to  be  treated  and 
adhering  in  an  elongate  tape  can  be  guided, 
wherein  according  to  the  invention  the  device 
comprises  means  for  feeding  electrolyte,  said 
means  having  a  slot  concentric  with  the  rotary 
axis  and  adapted  to  feed  the  electrolyte  towards 
the  object  to  be  treated  in  the  form  of  a  thin 
curtain  tangentially  to  the  curved  surfaces  to  be 
covered  with  metal  and  means  for  feeding  an 
electrolyte  under  pressure  to  the  slot. 

The  invention  will  be  described  more  fully 
hereinafter  with  reference  to  a  few  embodiments 
of  the  construction  in  accordance  with  the  inven- 
tion  shown  in  the  figures. 

Fig.  1  is  a  side  view  of  an  object  requiring  local 
metal  deposition  in  area  B  and  which  can  be 
processed  effectively  with  the  construction 
according  to  this  invention. 

Fig.  2  is  a  top  view  in  the  direction  of  the  arrow 
II  in  Fig.  1. 

Fig.  3  schematically  shows  an  embodiment  of 
device  in  accordance  with  the  invention. 

Fig.  4  schematically  shows  part  of  the  device 
shown  in  Fig.  3  on  an  enlarged  scale. 

Fig.  5  schematically  shows  the  design  of  a 
second  embodiment  of  a  device  in  accordance 
with  the  invention. 

Fig.  6  is  a  schematic  sectional  view  of  a  third 
embodiment  of  a  device  in  accordance  with  the 
invention. 

Fig.  7  shows  part  of  the  device  shown  in  Fig.  6 
in  the  direction  of  the  arrow  VII  in  Fig.  6. 

Fig.  8  is  a  schematic  sectional  view  of  part  of  a 
fourth  embodiment  of  a  device  in  accordance 
with  the  invention. 

Fig.  9  is  a  schematic  sectional  view  of  part  of  a 
fifth  embodiment  of  a  device  in  accordance  with 
the  invention. 

The  method  embodying  the  invention  is  par- 
ticularly  suitable  for  example,  for  locally  applying 
a  metal  layer  to  contact  elements  of  metal  of  the 
construction  shown  in  Figs.  1  and  2.  Such  an 
element  comprises  two  limbs  1  and  2  inter- 
connected  by  curved  part  3. 

From  Fig.  1  it  is  apparent  that  the  part  2  is 
formed  by  two  parts  being  at  an  angle  to  one 
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centre  line  of  the  shaft  12.  The  electrolyte  feeding 
device  is  preferably  arranged  by  means  of  a  hub 
19  so  as  to  be  displaceable  on  the  shaft  12  in  a 
direction  parallel  to  the  centre  line  of  the  shaft  12 
so  that  the  device  13  can  be  fixed  at  any  desired 
distance  from  the  wheel  9  on  the  shaft  12. 

During  operation  the  tape  consisting,  for 
example,  of  interconnected  contact  elements 
similar  to  the  shape  of  the  contact  elements 
shown  in  Figs.  1  and  2  may  be  transported  in  the 
direction  of  the  arrow  A  (Fig.  3)  through  the 
device  and  along  the  outer  circumference  of  the 
wheel  9,  which  will  be  caused  to  rotate  by  the  tape 
4  moving  in  the  direction  of  the  Arrow  A.  since  the 
tape  is  then  tightly  stretched  around  the  curved 
surface  of  the  wheel  9,  any  twist  or  chamber 
exhibited  in  the  tape  will  be  eliminated,  whilst  at 
the  same  time  with  the  aid  of  the  guide  rollers  7 
accurate  positioning  of  the  tape  on  the  circumfer- 
ence  of  the  wheel  9  can  be  ensured  so  that  the 
position  of  the  tape  and  in  particular  the  position 
of  the  slightly  curved  or  bent  parts  2  of  the  objects 
is  accurately  fixed  during  the  transport  along  the 
circumference  of  the  wheel  9. 

By  feeding  electrolyte  under  pressure  through 
the  duct  16  to  the  chamber  15,  this  electrolyte  will 
emerge  through  the  slot  18  in  the  direction  of  the 
arrow  C  in  the  form  of  a  thin  curtain.  If  the 
position  of  the  electrolyte  feeding  device  13  is 
such  that,  as  is  schematically  shown  in  Fig.  4,  this 
curtain  just  touches  the  curved  parts  2  of  the 
objects  requiring  a  metal  layer  so  that  exactly  the 
desired,  curved  parts  only  will  be  provided  with  a 
metal  coating. 

Since  the  electrolyte  feeding  device  13  is  adjust- 
able  in  the  longitudinal  direction  of  the  shaft  12 
with  respect  to  the  wheel  9  the  position  of  the 
electrolyte  curtain  emerging  from  the  slot  18  can 
be  adapted  in  a  simple  manner  to  variations,  if 
any,  in  dimensions  and  shape  of  the  products  to 
be  worked.  In  practice  it  has  been  found  that  an 
advantageous  effect  is  already  obtained  when  in 
the  chamber  15  such  a  pressure  is  maintained 
during  operation  that  the  exit  speed  of  the  electro- 
lyte  from  the  slot  18  will  be  between  3  and  25  m/ 
second.  In  most  cases  speeds  between  6  and  10 
m/sec  will  be  particularly  effective.  Advan- 
tageously  the  width  of  the  slot  will  be  between  0.1 
and  5  mm,  preferably  between  0.3  and  1.5  mm. 
The  circular  shape  of  the  electrolyte  curtain 
emerging  from  the  slot  can  be  maintained  over  a 
distance  of  at  least  50  mm,  which  will  largely  be 
sufficient  in  practice. 

During  operation  the  speed  of  the  fluid  can  be 
readily  influenced  with  the  aid  of  the  control-valve 
17. 

Although  the  foregoing  the  invention  is 
explained  at  least  mainly  with  reference  to  an 
embodiment  in  which  interconnected  contact 
elements  forming  a  tape  have  to  be  locally  pro- 
vided  with  a  metal  layer,  it  will  be  obvious  that  the 
method  and  device  embodying  the  invention  may 
be  used  in  different  manners  as  well.  For 
example,  separately  manufactured  elements  may 
be  connected  to  a  metal  carrying  belt  which  is 

then  passed  through  the  device  in  the  same 
manner  as  described  above  for  the  tape  4,  for 
locally  coating  of  the  objects  on  the  carrying  belt. 
A  further  possibility  is  to  process  profiled  strip 

5  material  through  the  device  in  the  same  manner 
as  described  for  the  tape  4,  for  example,  to 
provide  the  profiled  part  extending  in  the  direc- 
tion  of  length  of  said  tape  with  a  metal  layer. 

In  this  way  many  supplements  and  modifi- 
10  cations  of  the  method  and  device  described 

above  can  be  carried  into  effect  within  the  spirit 
and  scope  of  the  invention. 

Fig.  5  shows  by  way  of  example,  a  device  in 
which  the  Coanda  effect  is  used.  Parts  corre- 

15  sponding  with  parts  discussed  with  reference  to 
the  preceding  Figures  are  designated  by  the  same 
reference  numerals  as  in  the  preceding  Figures. 

The  housing  14  is  placed  in  such  a  position  that 
the  outlet  slot  18  is  at  least  substantially  horizon- 

20  tal.  It  is  noted  that  the  outlet  slot  and  the  electro- 
lyte  curtain  20  emerging  from  said  slot  during 
operation  are  represented  with  exaggerated  thick- 
ness  for  the  sake  of  clarity. 

At  the  outlet  slot  18  of  the  housing  14  a  guide 
25  member  21  is  arranged  having  a  curved  surface 

22,  positioned  opposite  the  path  of  the  parts  2  of  a 
tape  4  to  be  provided  with  a  local  metal  coating,  in 
such  position  that  the  centre  of  the  radius  of  the 
curved  wall  part  22  is  located  sideways  and 

30  remote  from  the  objects  to  be  plated  as  indicated 
in  drawing  5. 

The  electrolyte  curtain  emerging  under 
pressure  from  the  slot  1  8  now  tends  to  follow  this 
curved  surface  22  and  in  relation  to  the  objects  to 

35  be  plated  the  form  of  said  surface  is  chosen  so 
that  the  electrolyte  curtain  is  guided  at  least 
substantially  tangentially  along  the  parts  of  the 
objects  to  be  plated.  In  this  method  and  device  the 
influence  of  variations  in  the  pressure  of  the 

40  electrolyte  fed  to  the  chamber  1  5  and  of  variations 
in  the  composition  of  the  electrolyte  are  more 
limited  than  in  the  method  first  described. 

In  the  embodiment  shown  schematically  in 
Figs.  6  and  7  a  wheel  23  is  used,  along  the  outer 

45  circumference  of  which  is  guided  a  tape  formed 
by  interconnected  objects  24.  The  correct 
guidance  of  the  tape  along  the  wheel  can  be 
ensured  in  the  same  manner  as  described  above 
with  reference  to  the  first  embodiment,  that  is  to 

so  say,  for  example,  with  the  aid  of  guide  rollers  7. 
The  wheel  23  has  a  cavity  in  which  a  body  25  is 

positioned  in  fixed  position  so  that  between  the 
walls  of  the  wheel  23  and  the  body  25  a  passage 
26  is  formed,  opening  out  on  the  side  of  the  wheel 

55  and  the  body,  in  an  outlet  slot  27  extending,  for 
example,  over  a  circumferential  angle  of  about 
90°.  Pressurized  electrolyte  can  be  fed  through  a 
channel  28  provided  in  the  stationary  part  25  to 
the  passage  26  so  that  the  pressurized  fluid  will 

60  emerge  from  the  slot  27  in  the  direction  of  the 
arrow  D. 

It  will  be  apparent  that  the  jet  thus  emerging 
will  cover  the  undersides  of  the  depressed  parts 
24'  of  the  objects  24  to  be  provided  locally  with 

65  precious  metal,  said  parts  being  passed  by  the 



0  159  471  

rotating  wheel  23  along  the  emerging  jet.  In  this 
embodiment  the  electrolyte  is  jetted  in  a  direction 
away  from  the  object  24  touching  the  area  24  of 
the  object  which  must  be  provided  with  a  coating 
so  that  the  risk  of  contact  between  the  emerging 
jet  and  parts  of  the  object  not  to  be  plated  is  fully 
excluded.  In  this  embodiment  it  may  be  con- 
ceived  to  place  the  two  parts  23  and  25  in  fixed 
positions  and  to  cause  an  annular  wheel  to  turn 
about  the  part  23  along  which  the  tape  of  objects 
24  is  guided.  However,  the  embodiment  shown  in 
Fig.  6  is  preferred  since  herein  a  very  accurate 
positioning  of  the  objects  with  respect  to  the 
outlet  slot  27  for  the  fluid  jet  can  be  ensured. 

Fig.  8  schematically  shows  an  embodiment  in 
which  rotatable  wheel  29  is  provided  in  the  same 
manner  as  shown  in  Fig.  6  but  with  a  recess  in 
both  sides  in  each  of  which  is  placed  a  stationary 
part  30  and  31  respectively  in  a  manner  such  that 
between  the  rotatable  wheel  and  the  two  station- 
ary  parts  30  and  31  passages  32  and  33  respec- 
tively  are  formed.  These  passages  open  out  in  a 
manner  similar  to  that  of  the  embodiment  shown 
in  Fig.  6  on  the  side  of  the  wheel  in  outlet  slots  34 
and  35  respectively  corresponding  with  the  outlet 
slot  27. 

It  will  be  obvious  that  by  means  of  such  a 
device  two  tapes  guided  along  the  outer  circum- 
ference  of  the  wheel  29  can  be  simultaneously 
processed  or  one  tape  containing  objects  to  be 
plated  near  the  two  longitudinal  sides. 

In  the  embodiment  shown  in  Fig.  9  the  objects 
36  interconnected  in  a  tape  are  guided  along  the 
outer  circumference  of  a  wheel  37.  Around  at 
least  part  of  the  outer  circumference  of  the  wheel 
is  arranged  a  stationary  body  38  having  a  passage 
39  opening  out  in  an  outlet  slot  40  extending,  for 
example,  over  a  circumferential  angle  of  about 
90°  around  the  outer  circumference  of  the  wheel 
37.  The  outlet  slot  40  is  directed  so  that  a 
pressurized  fluid  jet  leaving  the  passage  in  the 
direction  of  the  arrow  E  will  touch  the  curved 
parts  41  of  the  objects  36  to  provide  these  curved 
parts  with  the  selective  metal  coating.  Also  in  this 
embodiment  the  electrolyte  is  jetted  in  a  direction 
away  from  the  object  so  that  also  in  this  case  the 
risk  of  contact  between  the  electrolyte  and  areas 
of  the  object  not  to  be  plated  is  excluded. 

Although  in  the  embodiments  described  above 
the  wheels  are  shown  in  a  vertical  position,  that  is 
to  say,  so  as  to  be  rotatable  about  a  horizontal 
axis,  a  position  of  the  wheels  is  also  possible  in 
which  the  wheels  rotate  about  a  vertical  axis. 
However,  with  regard  to  better  accessibility  the 
vertical  position  shown  will  usually  be  preferred. 

Furthermore,  in  contrast  to  the  embodiments 
described  above  in  which  a  guide  member  in  the 
form  of  a  rotatable  wheel  is  used,  a  stationary 
guide  member  may  be  used.  In  this  case  it  is  not 
necessary  for  the  curved  surface  along  which  the 
objects  to  be  treated  are  guided  to  form  part  of  a 
circle,  since  this  surface  may  be  curved  in  a 
different  manner. 

Claims 

1.  A  method  of  electrolytically  applying  a  metal 
coating  (2')  to  metal  objects  (1—3)  with  the  aid  of 

5  an  electrolyte  which  is  brought  into  contact  with 
at  least  the  areas  of  the  metal  objects  to  be 
covered  with  metal,  the  metal  objects  being 
guided  in  the  form  of  an  elongate  tape  (4)  along 
the  outer  circumference  of  a  curved  surface  (9,23), 

10  characterized  in,  that  the  pressurized  electrolyte  is 
guided  in  the  form  of  a  thin  curtain  tangentially  to 
curved  surfaces  (2)  of  the  objects  to  be  covered 
with  metal,  so  that  after  having  passed  along  the 
curved  surfaces  to  be  coated,  the  electrolyte  can 

15  freely  flow  away  without  coming  into  contact  with 
other  parts  (1,3)  of  the  objects. 

2.  A  method  as  claimed  in  claim  1  ,  characterized 
in,  that  a  curved  electrolyte  curtain  is  formed,  the 
curvature  of  which  matches  the  curvature  of  the 

20  curved  surface  (9,23)  along  which  the  metal 
objects  (1  —  3)  are  guided. 

3.  A  method  as  claimed  in  claim  1  or  2,  charac- 
terized  in,  that  the  objects  are  guided  along  the 
circumference  of  a  freely  rotatable  wheel  (9,23,37) 

25  and  the  electrolyte  is  fed  to  an  outlet  slot 
(18,27,40)  which  is  concentric  with  the  rotary  axis 
of  the  wheel. 

4.  A  method  as  claimed  in  claim  3,  characterized 
in,  that  the  electrolyte  is  fed  from  an  outlet  slot 

30  (27,40)  arranged  in  the  same  plane  as  the  outer 
circumference  of  the  wheel  (23,37). 

5.  A  method  as  claimed  in  any  one  of  the 
preceding  claims,  characterized  in,  that  in  those 
cases  in  which  the  areas  (24')  to  be  coated  are 

35  located  near  the  ends  of  the  objects  (24)  the 
electrolyte  is  fed  in  the  direction  towards  the 
respective  ends. 

6.  A  method  as  claimed  in  any  one  of  the 
preceding  claims,  characterized  in,  that  the  elec- 

40  trolyte  is  fed  with  a  speed  lying  between  3  and  25 
m/second. 

7.  A  method  as  claimed  in  claim  6,  characterized 
in,  that  the  electrolyte  is  fed  with  a  speed  lying 
between  6  and  10  m/second. 

45  8.  A  device  carrying  out  the  method  claimed  in 
any  one  of  the  preceding  claims  comprising  a 
freely  rotatable  wheel  (9,23,37)  along  which  the 
objects  (1  —  3,24,36)  to  be  treated  and  adhering  in 
an  elongate  tape  can  be  guided,  characterized  in, 

so  that  the  device  comprises  means  for  feeding 
electrolyte,  said  means  having  a  slot  (18,27,40) 
concentric  with  the  rotary  axis  and  adapted  to 
feed  the  electrolyte  towards  the  objects  to  be 
treated,  in  the  form  of  a  thin  curtain  tangentially 

55  to  the  curved  surfaces  (2)  to  be  covered  with 
metal  and  means  for  feeding  an  electrolyte  under 
pressure  to  the  slot. 

9.  A  device  as  claimed  in  claim  8,  characterized 
in,  that  the  wheel  (23)  has  a  recess  (26)  in  the  form 

60  of  a  passage,  opening  out  in  a  slot  (27)  located 
near  the  side  of  the  wheel  (23)  through  which 
electrolyte  can  be  fed  in  the  direction  towards  the 
object  (24)  to  be  coated. 

10.  A  device  as  claimed  in  claim  9,  characterized 
65  in,  that  the  passage  (26)  is  formed  by  one  side 
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face  of  a  body  (25)  arranged  in  the  recess  of  the 
wheel  (23)  and  one  face  of  the  wheel  itself. 

1  1  .  A  device  as  claimed  in  claim  8,  characterized 
in,  that  near  the  wheel  (37)  is  arranged  a  body  (38) 
having  a  slot  (40)  concentric  with  the  rotary  axis 
through  which  electrolyte  can  be  fed  in  the  direc- 
tion  towards  the  areas  of  the  objects  (36)  to  be 
coated. 

12.  A  device  as  claimed  in  claim  11r  charac- 
terized  in,  that  the  electrolyte  feeding  device 
(38  —  40)  and  the  wheel  (37)  are  relatively  dis- 
placeable  in  the  direction  parallel  to  the  rotary 
axis  of  the  wheel  (37). 

13.  A  device  as  claimed  in  any  one  of  the 
preceding  claims  8  —  11,  characterized  in,  that  the 
slot  (18,27,40)  has  a  width  lying  between  0.1  and  5 
mm. 

14.  A  device  as  claimed  in  claim  13,  charac- 
terized  in,  that  the  slot  (18,27,40)  has  a  width  lying 
between  0.3  and  1.5  mm. 

15.  A  device  as  claimed  in  any  one  of  claims 
8  —  14,  characterized  in,  that  a  control  valve  (17)  is 
provided  for  controlling  the  pressure  at  which  the 
electrolyte  is  fed  to  the  slot  (18,27,40). 

16.  A  device  as  claimed  in  any  one  of  the 
preceding  claims,  characterized  in,  that  a  guide 
member  (21)  is  provided  for  the  fluid  emanating 
from  the  slot  (18),  said  guide  member  having  a 
curved  surface  guiding  the  fluid. 

17.  A  device  as  claimed  in  any  one  of  the 
preceding  claims,  characterized  in,  that  guide 
means  (7)  for  the  objects  (1-3)  are  arranged  near 
the  wheel  (9),  said  guide  means  (7)  being  adjust- 
able  in  a  direction  parallel  to  the  rotary  axis  of  the 
wheel  (9). 

Patentanspruche 

1.  Verfahren  fur  das  elektrolytische  Aufbringen 
einer  Metallbeschichtung  (2')  auf  metallischen 
Gegenstanden  (1  —  3)  mit  Hilfe  eines  Elektrolyts, 
das  mit  wenigstens  den  mit  Metall  zu  beschich- 
tenden  Bereichen  der  Metallgegenstande  in  Kon- 
takt  gebracht  wird,  wobei  die  Metallgegenstande 
in  die  Form  eines  langgestreckten  Bandes  (4) 
entlan  des  aulSeren  Umfangs  einer  gekrummten 
Flache  (9,23)  gefiihrt  werden,  dadurch  gekenn- 
zeichnet,  da(5  das  unter  Druck  gesetzte  Elektrolyt 
in  die  Form  eines  tangential  zu  den  gekrummten 
Flachen  (2)  de  mit  Metall  zu  beschichtenden 
Gegenstande  angeordneten  dunnen  Vorhangs 
gefiihrt  wird,  so  dass  das  Elektrolyt,  nachdem  es 
die  mit  Metall  zu  beschichtenden  gekrummten 
Flachen  passiert  hat  bzw.  an  diesen  vorbeigeflos- 
sen  ist,  frei  abschlielSen  kann,  ohne  dalS  es  mit 
anderen  Teilen  (1,3)  der  Gegenstande  in  Beruh- 
rung  kommt. 

2.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dalS  ein  gekriimmter  Elektolyt-Vorhang 
gebildet  wird,  dessen  Krummung  der  Krummung 
der  gekrummten  Flache  (9,23),  entlang  welcher 
die  Metallgegenstande  (1  —  3)  gefuhrt  werden, 
entspricht. 

3.  Verfahren  nach  Anspruch  1  oder  2,  dadurch 
gekennzeichnet,  dalS  die  Gegenstande  entlang 

des  Umfangs  eines  frei  drehbaren  Rades  (9,23,37) 
gefuhrt  werden,  und  dalS  das  Elektrolyt  in  einen 
AuslaSschlitz  (18,27,40)  gefuhrt  wird,  der  konzen- 
trisch  zur  Drehachse  des  Rades  angeordnet  ist. 

5  4.  Verfahren  nach  Anspruch  3,  dadurch  gekenn- 
zeichnet,  da(5  das  Elektrolyt  von  einem  AuslafS- 
schlitz  (27,40)  gefuhrt  wird,  der  in  der  gleichen 
Ebene,  wie  der  assere  Umfang  des  Rades  (23,37) 
angeordnet  ist. 

10  5.  Verfahren  nach  einem  der  vorhergehenden 
Anspriiche,  dadurch  gekennzeichnet,  dalS  in  den 
Fallen,  in  denen  die  zu  beschichtenden  Bereiche 
(24')  nahe  den  Enden  der  Gegenstande  (24)  ange- 
ordnet  sind,  das  Elektrolyt  in  Richtung  zu  den 

15  jeweiligen  Enden  hin  gefuhrt  wird. 
6.  Verfahren  nach  einem  der  vorhergehenden 

Anspriiche,  dadurch  gekennzeichnet,  daft  das 
Elektrolyt  mit  einer  Geschwindigkeit  gefuhrt  wird, 
die  zwischen  3  und  25  m/sec,  liegt. 

20  7.  Verfahren  nach  Anspruch  6,  dadurch  gekenn- 
zeichnet,  dalS  das  Elekrolyt  mit  einer  Geschwin- 
digkeit  gefuhrt  wird,  die  zwischen  6  und  10  m/sec. 
liegt. 

8.  Vorrichtung  zur  Durchfuhrung  des  Verfah- 
25  rens  nach  einem  der  vorhergehenden  Anspruche 

mit  einem  frei  drehbaren  Rad  (9,23,27),  entlang 
desselben  die  zu  behandelnden  und  in/an  einem 
langgestreckten  Band  anhaftenden  Gegenstande 
(1  —  3,24,36)  gefuhrt  werden  Konnen,  gekenn- 

30  zeichnet  durch  eine  Einrichtung  zur  Zufuhrung 
eines  Elektrolyts,  wobei  die  Einrichtung  einen  zur 
Rotationsachse  konzentrisch  angeordneten 
Schlitz  (18,27,40)  aufweist  und  geeignet  ist,  das 
Elektrolyt  zu  den  zu  behandelnden  Gegenstanden 

35  hinzufiihren,  in  Form  eines  zu  den  mit  Metall  zu 
beschichtenden  gekrummten  Flachen  (2)  tangen- 
tial  angeordneten  dunnen  Vorhangs,  und  durch 
Mittel  zur  Zufuhrung  eines  Elektrolyts  unter  Druck 
zu  dem  Schlitz  hin. 

40  9.  Vorrichtung  nach  Anspruch  8,  dadurch 
gekennzeichnet,  dalS  das  Rad  (23)  eine  Ausspara- 
ung  (26)  in  Form  eines  Durchlasses  aufweist,  der 
sich  zu  einem  nahe  der  Seite  des  Rades  (23) 
angeordneten  Schlitz  (27)  hin  offnet,  durch  das 

45  das  Electrolyt  in  die  Richtung  zu  den  zu  beschich- 
tenden  Gegenstanden  (24)  hin  gefuhrt  werden 
kann. 

10.  Vorrichtung  nach  Anspruch  9,  dadurch 
gekennzeichnet,  dalS  der  DurchlalS  (26)  durch  eine 

so  Seitenflache  eines  Korpers  (25)  gebildet  ist,  die  in 
der  Aussparung  des  Rades  (23)  angeordnet  ist, 
und  einer  Flache  des  Rades  selbst. 

11.  Vorrichtung  nach  Anspruch  8,  dadurch 
gekennzeichnet,  dalS  nahe  dem  Rad  (37)  ein  Kor- 

55  per  (38)  angeordnet  ist,  der  einen  zur  Drehachse 
konzentrischen  Schlitz  (40)  aufweist,  durch  den 
das  Elekrolyt  in  Richtung  zu  den  zu  beschichten- 
den  Bereichen  der  Gegenstande  (36)  hin  gefuhrt 
werden  kann. 

60  12.  Vorrichtung  nach  Anspruch  11,  dadurch 
gekennzeichnet,  dalS  das  Elektrolyte-Zufiihrungs- 
gerat  (38—40)  und  das  Rad  (37)  in  der  zur  Dre- 
hachse  des  Rades  (37)  parallelen  Richtung  relativ 
verstellbar  sind. 

65  13.  Vorrichtung  nach  einem  der  vorhergehen- 
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trolyte  est  envoye  a  une  vitesse  comprise  entre  3 
et  25  m  par  seconde. 

7.  Procede  selon  la  revendication  6,  caracterise 
en  ce  que  I'electrolyte  est  envoye  a  une  vitesse 

5  comprise  entre  6  et  10  m  par  seconde. 
8.  Dispositif  pour  la  mise  en  pratique  du  procede 

selon  I'une  quelconque  des  revendications  prece- 
dentes,  comportant  une  roue  a  rotation  libre 
(9,23,37)  le  long  de  laquelle  les  objects  a  traiter  (1  a 

to  3,24,36),  lies  suivant  une  bande  allongee,  peuvent 
etre  guides,  caracterise  en  ce  que  le  dispositif 
comporte  des  moyens  d'alimentation  en  electro- 
lyte,  lesdits  moyens  presentant  une  fente 
(18,27,40)  dont  le  centre  est  sur  I'axe  de  rotation  et 

75  qui  est  adaptee  pour  envoyer  I'electrolyte  vers  les 
objects  a  traitor  sous  forme  d'un  voile  mince 
tangentiellement  aux  surfaces  incurvees  (2)  devant 
etre  recouvertes  de  metal  et  des  moyens  pour 
amener  un  electrolyte  sous  pression  a  la  fente. 

20  9.  Dispositif  selon  la  revendication  8,  caracte- 
rise  en  ce  que  la  roue  (23)  presente  un  evidement 
(26)  sous  forme  d'un  passage  debouchant  sous 
forme  d'une  fente  (27)  situee  pres  du  cote  de  la 
roue  (23)  par  lequel  I'electrolyte  peut  etre  envoye 

25  en  direction  de  I'object  a  revetir  (24). 
10.  Dispositif  selon  la  revendication  9,  caracte- 

rise  en  ce  que  le  passage  (26)  est  forme  par  une 
surface  laterale  d'un  corps  (25)  dispose  dans  un 
logement  de  la  roue  (23)  et  par  une  surface  de  la 

30  roue  elle-meme, 
11.  Dispositif  selon  la  revendication  9,  caracte- 

rise  en  ce  qu'un  corps  (38)  est  dispose  pres  de  la 
roue  (37),  ce  corps  presentant  une  fente  (40)  dont 
le  centre  est  sur  I'axe  de  rotation  et  par  laquelle 

35  I'electrolyte  peut  etre  envoye  vers  les  surfaces 
des  objects  a  revetir  (37). 

12.  Dispositif  selon  la  revendication  9,  caracte- 
rise  en  ce  que  I'organe  (38  a  40)  d'alimentation  en 
electrolyte  et  la  roue  (37)  sont  deplagables  I'une 

40  par  rapport  a  I'autre  dans  une  direction  parallele  a 
I'axe  de  rotation  de  la  roue  (37). 

13.  Dispositif  selon  I'une  quelconque  des  reven- 
dications  8  a  11  precedentes,  caracterise  en  ce 
que  la  fente  (18,27,40)  a  une  largeur  comprise 

45  entre  0,1  et  5  mm. 
14.  Dispositif  selon  revendication  13,  caracte- 

rise  en  ce  que  la  fente  (18,27,40)  a  une  largeur 
comprise  entre  0.3  et  1,5  mm. 

15.  Dispositif  selon  I'une  quelconque  des  reven- 
50  dications8a  14  caracterise  en  cequ'une  vanne  de 

commande  (17)  est  prevue  pour  commander  la 
pression  a  laquelle  I'electrolyte  est  envoye  a  la 
fente  (18,27,40). 

16.  Dispositif  selon  I'une  quelconque  des  reven- 
55  dications  precedentes,  caracterise  en  ce  qu'un 

element  de  guidage  (21)  est  prevu  pour  le  fluide 
sortant  de  la  fente  (18),  ledit  element  de  guidage 
presentant  une  surface  incurvee  qui  guide  le 
fluide. 

60  17.  Dispositif  selon  I'une  quelconque  des  reven- 
dications  precedentes,  caracterise  en  ce  que  des 
moyens  de  guidage  (7)  des  objects  (1  a  3)  sont 
disposes  pres  de  la  roue  (9),  lesdits  moyens  de 
guidage  (7)  etant  reglables  dans  une  direction 

65  parallele  a  I'axe  de  rotation  de  la  roue  (9). 

den  Anspruche  8  bis  11,  dadurch  gekennzeichnet, 
dalS  der  Schlitz  (18,27,40)  eine  Breite  aufweist,  die 
zwischen  0,1  und  5  mm  liegt. 

14.  Vorrichtung  nach  Ansruch  13,  dadurch 
gekennzeichnet,  dafc  der  Schlitz  (18,27,40)  eine 
Breite  aufweist,  die  zwischen  0,3  und  1,5  mm 
liegt. 

15.  Vorrichtung  nach  einem  der  vorhergehen- 
den  Anspruche  8  bis  11,  dadurch  gekennzeichnet, 
daS  ein  Steureventil  (17)  zur  Steuerung  des  Druk- 
kes,  mit  dem  das  Elektrolyt  zu  dem  Schlitz  (18,27, 
40)  gefiihrt  wird,  vorgesehen  ist. 

16.  Vorrichtung  nach  einem  der  vorhergehen- 
den  Anspruche,  dadurch  gekennzeichnet,  daft 
eine  Fuhrungseinrichtung  (21)  fur  das  aus  dem 
Schlitz  (18)  austretenden  Fluid  vorgesehen  ist, 
das  eine  das  Fluid  fuhrende  gekrummte  Flache 
aufweist. 

17.  Vorrichtung  nach  einem  der  vorhergehen- 
den  Anspruche  dadurch  gekennzeichnet,  dalS  die 
Fiihrungseinrichtungen  (7)  fur  die  Gegenstande 
(1—3)  nahe  dem  Rad  (9)  angeordnet  sind,  und 
dalS  die  Fuhrungseinrichtungen  in  eine  zur  Dre- 
hachse  des  Rades  (9)  parallele  Richtung  verstell- 
bar  sind. 

Revendications 

1.  Procede  pour  appliquer  par  voie  electrolyti- 
que  une  couche  metallique  (2')  sur  des  objets  en 
metal  (1  a  3)  a  I'aide  d'un  electrolyte  qui  est 
amene  en  contact  avec  au  moins  les  zones  des 
objets  en  metal  devant  etre  recouverts  de  metal, 
le  objets  en  metal  etant  guides  sous  forme  d'un 
cordon  allonge  (4)  sur  I'etendue  exterieure  d'une 
surface  incurvee  (9,23)  caracterise  en  ce  que 
I'electrolyte  sous  pression  est  guide  sous  forme 
d'un  voile  mince  tangentiellment  aux  surfaces 
incurvees  (2)  des  objets  devant  etre  recouvertes 
de  metal,  de  sorte  qu'apres  etre  passe  le  long  des 
surfaces  incurvees  a  revetir,  I'electrolyte  puisse 
s'ecouler  librement  sand  venir  en  contact  avec 
d'autres  parties  (1,3)  des  objets. 

2.  Procede  selon  la  revendication  1,  caracterise 
en  ce  qu'on  forme  un  voile  d'electrolyte  incurve 
dont  la  courbure  correspond  a  la  courbure  de  la 
surface  incurvee  (9,23)  le  long  de  laquelle  les 
objects  en  metal  (1  a  3,)  sont  guides. 

3.  Procede  selon  la  revendication  1  ou  2, 
caracterise  en  ce  que  les  objects  sont  guides  le 
long  du  pourtour  d'une  roue  a  rotation  libre 
(9,23,37)  et  I'electrolyte  est  envoye  a  une  fente  de 
sortie  (18,27,40)  dont  le  centre  est  sur  I'axe  de 
rotation  de  la  roue. 

4.  Procede  selon  la  revendication  3,  caracterise 
en  ce  que  I'electrolyte  est  envoye  par  une  fente  de 
sortie  (27,  40)  disposee  dans  le  meme  plan  que  le 
pourtour  de  la  roue  (23,37). 

5.  Procede  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  caracterise  en  ce  que  dans  le 
cas  ou  les  surfaces  (24')  a  revetir  sont  situees  pres 
des  extremites  des  objects  (24),  I'electrolyte  est 
envoye  en  direction  des  extremites  respectives. 

6.  Procede  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  caracterise  en  ce  que  I'elec- 
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