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Description 

This  invention  primarily  concerns  a  method  ac- 
cording  to  the  preamble  of  claim  1  and  a  device  ac- 
cording  to  the  preamble  of  claim  3  for  applying  solder 
paste,  glue  and  other  materials  on  a  printed  circuit 
board,  ceramic  substrate  or  other  base  materials  for 
building  up  electronic  circuits. 

Since  the  invention  is  suited  for  applying  and  me- 
tering  many  different  materials  besides  solder  paste 
and  glue  the  word  "Material"  will  be  used  in  the  follow- 
ing,  to  mean  the  various  materials  and  substances  to 
which  the  invention  is  applicable. 

The  conventional  method  used  to  apply  solder 
paste  on  a  circuit  board  is  screen  printing  using  sten- 
ches  or  screens.  These  methods  have  considerable 
disadvantages  due  to  the  comparatively  high  costs 
associated  with 

-  production  cost  of  new  screens  for  new  circuit 
boards;  even  the  slightest  change  of  a  circuit 
board  will  require  a  completely  new  screen, 

-  setuptimetofind,  insert  and  adjust  the  screen 
in  the  screen  printer. 

These  costs  are  normally  negligible  in  long  series 
production  but  in  short  series  production  they  be- 
come  a  serious  problem.  A  purpose  of  this  invention 
is  to  provide  a  method  and  a  means  to  enable  short 
series  production  using  solder  paste  on  substrates 
and  boards. 

The  principal  purpose  of  the  invention  is  to  pro- 
vide  a  device  which  will  make  it  possible  to  apply  sold- 
er  paste,  glue  or  other  materials  in  small  points  or  on 
specified  small  areas  built  up  of  several  points,  hav- 
ing  a  volume,  which  can  be  chosen  within  certain  lim- 
its,  with  a  good  repetability  forthe  volume  chosen  and 
to  do  so  with  a  very  high  speed. 

The  above  purposes  are  fulfilled  by  the  method 
and  device  according  to  the  invention  and  also,  to 
some  extent  by  the  device  disclosed  in  our  prior  Inter- 
national  Application  No.  PCT/SE89/00397  (Publica- 
tion  No.  WO  90/00852)  for  applying  material  such  as 
pastes  and  glue  in  discrete  points.  The  prior  device 
comprises  a  pump  house,  a  tube,  with  which  material 
is  feed  to  the  pump  house,  and  a  nozzle  for  feeding 
out  material  from  the  pump  house.  There  is  also  an 
upper  valve  device,  which  is  arranged  to  block  the 
material  flow  into  a  pumping  chamber,  which  is  locat- 
ed  inside  said  pump  house,  and  a  lower  blocking  or 
restricting  device,  which  is  arranged  to  block  or  re- 
strict  the  material  flow  from  the  applying  device.  The 
pump  house  is  hollow  and  made  of  a  piezo-electric 
material  having  electrodes  connected  to  a  drive  vol- 
tage  generator.  The  piezo-electric  material  is  chosen 
and  oriented  in  such  a  way  that  the  volume  of  the  in- 
terior  cavity  of  the  pump  house  depends  on  the  vol- 
tage,  which  is  applied  between  said  electrodes. 

Generally  thus,  a  method  is  also  disclosed  in  our 
prior  application,  for  applying  material  such  as  solder 

paste  and  glue  in  discrete  points  on  a  base  or  sub- 
strate,  particularly  in  applying  soldering  isles  on  elec- 
tronic  circuit  boards,  a  pumping  chamber  containing 
said  material  being  used,  wherein  the  volume  of  said 

5  chamber  is  arranged  to  be  reduced  and  said  chamber 
is  provided  with  a  nozzle  for  feeding  said  material  to 
said  base  or  substrate.  The  reduction  of  the  chamber 
size  is  accomplished  by  making  the  walls  of  the  cham- 
ber  of  a  piezo-electric  material  and  varying  the  elec- 

10  trie  field  to  which  it  exposed. 
A  peristaltic  pump  device  using  a  hollow  piezo- 

electric  cylinder  is  disclosed  in  US-A  4,432,699. 
The  particular  features  of  the  method  and  device 

according  to  the  invention  appearfrom  the  appended 
15  claims. 

Thus  a  method  is  provided  for  the  application  of 
Material  by  means  of  a  pumping  device  comprising  a 
pumping  chamber  connected  to  a  nozzle.  The  volume 
of  this  pumping  chamber  is  made  to  vary,  particularly 

20  to  be  reduced,  by  the  use  of  the  magnetostrictive  ef- 
fect.  Therefor  one  of  the  walls  of  said  pumping  cham- 
ber  is  connected  to  or  is  constituted  by  a  part  having 
a  high  magnetostrictive  effect.  The  dimensions  of  this 
part  ic  changed  by  the  fact  that  the  magnetic  field  is 

25  changed  as  by  means  of  an  electric  coil  located 
around  said  part.  This  part  preferably  is  a  rod  having 
an  elongated  cylindrical  shape  which  is  at  least  partly 
enclosed  by  a  concentrically  located  electric  coil. 

Thus  a  device  is  provided  for  applying  Material 
30  such  as  solder  paste  and  glue  in  discrete  points,  par- 

ticularly  for  placing  soldering  paste  on  electronic  cir- 
cuit  boards  and  the  device  may  cooperate  with  a  fol- 
lowing  mounting  machine,  or  alternatively  it  may  be 
included  in  a  combined  machine  able  to  first  apply  for 

35  example  solder  paste  and  then  to  mount  components 
on  the  same  solder  islands  or  pads. 

The  applying  device  comprises  a  pump  house 
and  Material  is  fed  from  a  container  to  said  pump 
house  by  means  of  a  pipe.  Furthermore,  there  is  a 

40  nozzle  to  feed  said  material  out  from  the  pump  house. 
The  feeding  in  of  Material  is  suitably  produced  by 
means  of  a  pressure  above  the  atmospheric  pressure 
acting  on  the  Material  inside  the  Material  container 
and  the  feeding  into  said  pump  house  is  controlled  by 

45  an  upper  valve  device.  This  uppervalve  device  will  at 
predetermined  times  block  the  input  of  material  to  the 
pumping  chamber  which  is  located  inside  the  pump 
house.  In  order  to  control  the  feed  outfrom  the  pump- 
ing  chamber  a  lower  valve  device  may  be  provided  ad- 

50  jacent  to  the  outlet  of  the  pumping  device;  however, 
in  many  cases  a  suitable  restriction  device  located 
there  is  sufficient  to  ensure  proper  operation.  The  es- 
sential  part  of  the  pump  house,  which  performs  the 
pumping  operation,  is  built  of  an  outer  pump  cylinder 

55  and  an  inner  piston  moved  by  length  changes  of  a  rod 
made  of  a  material  with  a  large  magnetorestrictive  ef- 
fect.  Around  the  rod  a  coil  is  located.  By  controlling 
the  current  through  this  coil,  the  inner  volume  of  the 
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pumping  chamber  can  be  controlled,  as  the  length  of 
the  rod  will  change  or  increase  with  the  magneticf  ield 
or  the  increasing  magnetic  field  respectively.  After 
the  pumping  device  and  the  optional  lower  valve  de- 
vice,  as  taken  in  the  flow  direction  of  the  Material, 
there  is  an  eject  nozzle  to  feed  said  material  out  from 
the  pump  system.  The  construction  of  the  device  per- 
mits  rapid  changes  of  the  inner  volume  of  the  pump 
house.  This  will  for  some  Materials  make  it  possible 
to  eject  separate  droplets  of  Material  from  the  nozzle 
with  a  speed  high  enough  to  make  it  possible  to  direct 
the  Material  to  the  target  surface  while  the  nozzle  of 
the  total  device  is  located  at  a  distance  from  the  target 
surface.  This  enables  the  system  to  work  with  high 
dot  frequencies,  giving  a  high  capacity. 

The  upper  valve  device  can  be  arranged  in  sev- 
eral  different  ways.  A  possible  construction  is  that  the 
pump  house  is  arranged  to  be  displaced  in  relation  to 
said  material  inlet  openings  in  such  a  way  that  the 
house  in  some  positions  will  close  these  and  in  some 
positions  will  maintain  these  open  in  a  direction  to- 
wards  the  pumping  chamber.  In  one  embodiment  the 
upper  valve  is  accomplished  by  having  the  pump 
house,  both  cylinder  and  piston,  perform  angular 
movements  around  their  common  longitudinal  axis, 
the  channels  enabling  the  feed  of  Material  from  a 
sleeve  surrounding  the  pumping  house  for  some  an- 
gles  being  open  for  feeding  Material  and  in  other  cas- 
es  are  closed  to  enable  that  the  ejection  movements 
of  the  pumping  piston  will  be  effective  and  that  Mate- 
rial  can  be  ejected.  In  another  embodiment  the  pump 
house  performs  linear  movements  relative  to  the 
sleeve;  in  one  position  the  material  feeding  channels 
in  the  sleeve  are  in  contact  with  the  material  receiving 
openings  in  the  pumping  house,  the  upper  valve  de- 
vice  being  open,  and  in  another  position  the  entire 
pump  house  including  the  eject  nozzle  is  displaced 
into  a  position  suitable  for  ejection  of  Material,  the  up- 
per  valve  device  being  closed.  Athird  embodiment  in- 
cludes  a  third  moving  element  that  can  be  moved  in 
such  a  way  to  either  open  or  close  the  uppervalve  de- 
vice. 

The  invention  will  now  be  more  closely  described 
with  reference  to  the  accompanying  figures,  where 

Figure  1  shows  an  embodiment  of  a  glue  and  sol- 
dering  paste  applying  or  dispensing  machine  accord- 
ing  to  the  invention. 

Figures  2a  and  2b  show  an  embodiment  of  a  Ma- 
terial  applying  pump  system  according  to  the  inven- 
tion  where  the  uppervalve  function  is  obtained  by  an- 
gular  movements  of  the  pump  house,  partly  as  seen 
in  a  longitudinal  section,  partly  in  a  cross  section. 

Figure  3  shows  an  embodiment  of  a  Material  ap- 
plying  pump  system  according  to  the  invention  where 
the  uppervalve  function  is  obtained  by  a  linear  move- 
ment  of  the  pump  house. 

Figure  1  shows  a  possible  embodiment  of  a  ma- 
chine  according  to  the  invention.  The  main  part  of  the 

machinery  is  the  pump  system  110.  This  is  mounted 
on  a  carriage  120,  which  is  movable  along  a  path  130 
and  can  be  transported  in  the  x-direction  along  this 

5  path  by  means  of  a  motor  1  31  .  The  exact  realization 
of  the  said  means  130-131  is  not  essential  to  the  in- 
vention. 

The  Material  is  ejected  by  means  of  a  nozzle  111 
towards  the  target  140,  which  may  be  a  printed  circuit 

10  board.  The  Material  is  preserved  in  a  container  112. 
Apparently  said  board  140  must  be  able  to  be  dis- 

placed  in  the  y-direction  in  relation  to  the  path  130.  If 
this  is  produced  by  the  method  that  the  path  or  the 
board  is  movable  in  the  y-direction,  is  not  relevant  to 

15  the  invention. 
For  a  correct  operation  said  head  110  is  movable 

in  the  height  direction  by  means  of  a  motor  121.  To  be 
able  to  directly  measure  the  vertical  level  of  said 
board  a  distance  finder  150  is  provided.  In  the  em- 

20  bodiment  shown  this  comprises  a  feeler  means  181, 
which  may  be  temporarily  lowered  to  check  the  dis- 
tance  between  said  head  110  and  the  board  140. 

A  camera  190  is  used  for  locating  reference 
points  on  said  board  in  such  a  way  that  the  associated 

25  control  system  can  make  corrections  for  boards 
which  have  been  placed  obliquely  or  have  been 
mounted  displaced  in  the  x-  or  y-directions,  and  to 
make  corrections  for  the  fact  that  the  soldering  is- 
lands  are  not  exactly  oriented  in  relation  to  the  bor- 

30  ders  of  said  board. 
Figures  2a  and  2b  show  an  embodiment  of  the  in- 

vention  in  two  views.  The  lower  view  (Fig.  2b)  shows 
a  projection  along  the  line  A-A  in  the  upper  view  and 
the  upper  view  (Fig.  2a)  shows  a  projection  along  the 

35  line  B-B  in  the  lower  view.  In  this  embodiment  there 
is  no  lower  valve  device  and  the  upper  valve  device 
is  based  on  a  rotative  movement  of  the  pump  house. 

The  main  parts  of  the  pumping  device  are  a 
sleeve  201,  a  magnetostrictive  rod  202,  a  pump  cy- 

40  linder  203,  a  piston  204  and  an  eject  nozzle  205.  The 
rod  202  and  the  cylinder  203  are  mechanically  rigidly 
attached  to  each  other  in  their  upper  parts.  Above, 
and  in  the  following,  the  parts  202,  203,  204,  205  are 
called  the  "pump  house".  In  the  sleeve  there  is  a  Ma- 

45  terial  feeding  channel  206  into  which  Material  is  fed 
through  the  inlet  219  under  overpressure  from  a  con- 
tainer,  tube  or  some  other  means  irrelevant  to  the  in- 
vention.  The  sleeve  201  is  mechanically  connected  to 
a  part  207  and  together  they  constitute  the  frame  of 

so  the  pump  system.  The  pumping  action  is  obtained  by 
changing  the  current  through  the  coil  208  which  will 
induce  a  change  in  the  length  of  the  rod  202,  thus 
changing  the  position  of  the  piston  204  and  thereby 
changing  the  volume  of  the  pump  chamber  209.  The 

55  rod  202  is  preferably  made  of  a  material  having  very 
high  magnetostrictive  effect  like  Tb0.27Dyo,73Fe1i95. 

In  the  embodiment  shown  in  Figure  2  the  upper 
valve  device  is  obtained  by  a  rotating  movement  of 
the  pump  house  202-205.  In  the  lower  view  of  Figure 

3 
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2  the  rotation  angle  of  the  pump  house  is  such  that 
Material  can  flow  through  the  pump  house  openings 
210  into  the  pump  chamber  209.  By  rotating  the  pump 
house  202-205  approximatively  90  degrees  the  open- 
ings  210  will  face  the  solid  wall  of  the  sleeve  201  and 
this  will  thus  act  as  a  closed  valve.  The  rotation  may 
be  controlled  by  a  motor  connected  to  the  shaft  212 
through  a  coupling,  a  toothed  belt,  a  pinion  or  another 
torque  transmitting  device  and  is  not  relevant  to  the 
invention. 

For  most  applications  it  will  be  necessary  to  ar- 
range  a  z-movement  of  the  pumping  device  to  be  able 
to  adjust  the  distance  between  the  pumping  device 
nozzle  214  and  the  target.  In  Figure  1  this  is  arranged 
by  the  motor  121.  In  Figure  2  the  target  is  illustrated 
as  a  printed  circuit  board  215  with  a  solder  island  216 
(140  in  Fig.  1).  Assuming  that  the  necessary  stroke  of 
the  z-movement  is  fairly  small,  the  coil  208  may  be 
stationary  and  the  z-movement  limited  to  the  pump 
house  202-205  and  the  sleeve-frame  201  and  207 
and  its  associated  rotation  mechanism. 

The  sleeve  201,  the  frame  portion  207  and  the 
rod  202  constitute  a  partially  closed  magnetic  circuit. 

By  removing  the  Material  feeding  device  connect- 
ed  to  the  Material  entry  point  219,  unscrewing  the 
nozzle  part  205  and  removing  the  bolt  218,  the  total 
pumping  device  can  be  cleaned.  For  Materials  requir- 
ing  a  constant  temperature  the  sleeve  201  can  be 
temperature  controlled  using  its  compact  form  to  ob- 
tain  an  even  temperature  and  by  connecting  internal 
or  external  coolant  air  or  tubes  containing  a  cooling 
fluid  (not  included  in  the  drawings). 

If  the  play  between  the  sleeve  201  and  the  cylin- 
der  203  is  very  small  even  slight  bends  of  the  pump 
house  202-205  will  cause  tensions  between  the  bear- 
ing  21  3  and  the  bearing  constituted  of  said  small  play. 
This  can  be  eliminated  by  increasing  the  inner  radius 
of  the  bore  211  in  the  sleeve  201  in  the  parts  not  vital 
to  the  uppervalve  device  function  and  by  letting  the 
ball  bearing  213  have  a  large  play. 

In  the  Figure  2  the  openings  210  are  circular,  two 
and  are  completely  open  relative  to  the  correspond- 
ing  opening  in  the  sleeve  only  in  two  positions  during 
one  whole  revolution.  Depending  on  the  properties  of 
the  Material,  the  openings  can  be  larger  covering  a 
substantial  part  of  one  half  revolution.  It  is  also  pos- 
sible  to  use  four  or  six  openings  21  0.  An  even  number 
is  preferable  to  facilitate  cleaning  by  removing  the  bolt 
218. 

Figure  3showsanother  embodiment  ofthe  inven- 
tion.  The  pump  house  is  almost  identical;  however,  as 
the  stroke  ofthe  rod  is  very  small  -  in  the  order  of  140 
urn  for  a  1  00  mm  rod  -  the  piston  301  is  here  made  of 
an  elastic  material  like  rubber  with  a  tight  joint  to  the 
cylinder  203.  The  piston  301  is  shown  as  a  flexible 
diaphragm  provided  with  beads  which  are  retained  in 
a  corresponding  annular  recess  in  the  interior  of  the 
pumping  cylinder. 

In  Figure  2  the  inner  diameter  of  the  cylinder  203 
is  the  same  in  the  part  constituting  the  pumping 
chamber  209  as  in  the  part  containing  the  rod  202.  In 

5  other  embodiments  of  the  invention  these  two  diam- 
eters  can  be  different  and  this  is  also  illustrated  in 
Figure  3.  Here  the  upper  part  of  the  cylinder  307,  in 
which  the  main  portion  ofthe  pump  rod  308  is  located, 
is  provided  to  have  a  larger  diameter  than  the  lower 

10  part,  which  constitutes  the  cylindrical  walls  of  the 
pumping  chamber  309.  At  the  transition  between  the 
upper  and  lower  part  the  annular  groove  306  is  locat- 
ed  wherein  said  bead  306  is  retained.  In  this  way  the 
diaphragm-like  piston  306  will  be  arranged  at  the 

15  connection  of  said  portions  having  different  diame- 
ters.  In  addition  the  pump  rod  308  is  provided  with  a 
short  front  portion  310  extending  into  the  lower  por- 
tion  having  a  smaller  diameter  and  thus  also  this  front 
portion  is  arranged  to  have  a  smaller  diameter  than 

20  the  remaining  rear  part  of  the  pump  rod  308. 
In  Figure  3  also,  the  arrangement  of  the  upper 

valve  device  is  different  in  that  the  movement  used  to 
open  or  close  the  upper  valve  is  linear  and  is  per- 
formed  in  the  longitudinal  direction  ofthe  rod  308  and 

25  the  cylinder  307.  This  is  in  the  embodiment  shown  in 
Figure  3  arranged  by  a  pinion  302.  The  pinion  is  driv- 
en  by  a  motor  (not  shown).  The  exact  realization  of 
height  movement  system  is  not  essential  to  the  inven- 
tion,  and  can  be  arranged  using  rotary  motors  and 

30  pinion  as  shown,  a  voice  coil  actuator,  etc.  The  exact 
realization  of  the  linear  bearings  guiding  the  move- 
ments  of  the  pump  house  is  neither  essential  to  the 
invention.  In  Figure  3  two  bushings  303  and  304  are 
used. 

35  If  the  stroke  of  the  vertical  movements  of  the  noz- 
zle  required  to  avoid  damage  while  moving  over  the 
board  is  small,  the  pumping  device  according  to  Fig- 
ure  3  can  be  vertically  fixed  in  the  machine,  i.e.  on  the 
carriage  120  in  Figure  1  .  This  reduces  the  cost  as  the 

40  motor  121  otherwise  necessary  can  be  eliminated. 
Figure  3  also  illustrates  another  device  to  check 

the  distance  to  the  board.  In  this  case  a  conventional 
laser  triangulation  device  305  (like,  for  example, 
those  marketed  by  Newport  GmbH)  is  used  to  find  the 

45  distance  from  the  solder  island  216  to  the  sleeve 
frame  201  .  The  use  of  such  a  distance  ranging  device 
together  with  the  embodiment  of  the  invention  ac- 
cording  to  Figure  3  also  gives  the  advantage  that  the 
nozzle  rapidly  can  be  lowered  to  almost  touch  the  tar- 

50  get  216  while  keeping  a  small  distance  suitable  to  put 
short  lines  of  solder  paste  on  the  comparatively  long 
solder  islands  used  for  Quad  pack  IC:s.  In  such  a  case 
the  nozzle  must  be  moved  horizontally  over  the  solder 
island  and  the  piston  301  must  be  advanced  slowly 

55  proportional  to  the  horizontal  movement.  This  can  be 
accomplished  be  linearily  increasing  the  current 
through  the  coil  208. 

4 
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Claims 

1.  A  method  of  applying  material  such  as  solder 
paste  and  glue  in  discrete  points  on  a  base  or 
substrate,  particularly  in  applying  soldering  isles 
on  electronic  circuit  boards,  a  pumping  chamber 
(209;  309)  containing  said  material  being  used, 
wherein  the  volume  of  said  chamber  (209;  309)  is 
arranged  to  be  reduced  and  said  chamber  is  pro- 
vided  with  a  nozzle  (111,  205)  forfeeding  said  ma- 
terial  to  said  base  or  substrate, 

characterized  in 
that  a  wall  of  said  pumping  chamber  (209; 

309)  is  connected  to  a  substantially  cylindrical 
rod  (202;  308)  made  of  a  magnetostrictive  mate- 
rial, 

that  the  magnetic  field  is  changed  to  which 
said  substantially  cylindrical  rod  (202;  308)  is  ex- 
posed, 

whereby  the  substantially  cylindrical  rod 
(202;  308)  will  undergo  a  change  of  its  dimen- 
sions,  causing  said  wall  to  be  displaced  in  such  a 
way  that  the  volume  of  the  pumping  chamber  is 
reduced. 

2.  A  method  according  to  claim  1  ,  characterized  in 
that  the  substantially  cylindrical  rod  (202; 

308)  made  of  a  magnetostrictive  material  at  least 
partially  is  enclosed  or  surrounded  by  an  electric 
coil  (208),  and 

that  electric  current  is  fed  to  said  coil 
(208),  causing  the  dimension  change  of  said  sub- 
stantially  cylindrical  rod  (202;  308)  and  thus  a 
change  of  the  volume  of  the  pumping  chamber 
(209;  309). 

3.  A  device  for  applying  materials  such  as  solder 
paste  and  glue  in  discrete  points,  particularly  for 
applying  solder  paste  on  electronic  circuit  boards, 
comprising  a  pump  house  (202  -  205;  301  ,  307), 
a  tube  or  a  channel  (206)  by  means  of  which  ma- 
terial  is  fed  to  the  pump  house,  a  nozzle  (111,  205) 
forfeeding  material  from  the  pump  house  (202  - 
205;  301  ,  307),  an  uppervalve  device  which  is  ar- 
ranged  to  block,  at  predetermined  times,  the 
feeding  of  material  to  a  pumping  chamber  (209; 
309)  located  inside  the  pump  house  (202  -  205; 
301  ,  307),  a  lower  valve  device  or  restriction  de- 
vice  located  at  the  outlet  of  the  pump  house,  said 
pump  house  (202  -  205;  301,  307)  comprising  an 
outer  pump  cylinder  (203;  307)  and  an  inner  pis- 
ton  (204;  301), 

characterized  in 
that  a  magnetostrictive  rod  (202;  308)  is 

arranged  to  displace,  by  the  change  of  its  length, 
said  piston  (204;  301)  and  that  a  coil  (208)  is  ar- 
ranged  around  the  rod  (202;  308). 

4.  A  device  according  to  claim  3,  characterized  in 
that  one  side  of  the  piston  (204;  301)  limits  and 
defines  said  pumping  chamber  (209)  and  that  its 

5  other  side  is  connected  to  said  magnetostrictive 
rod  (202;  308). 

5.  A  device  according  to  claim  4,  characterized  in 
that  the  piston  (204;  301)  and  the  magnetostric- 

10  tive  rod  (202;  308)  both  are  arranged  to  move  in- 
side  the  pump  cylinder  (203;  307). 

6.  A  device  according  to  claim  5,  characterized  in 
that  one  end  of  the  magnetostrictive  rod  (202; 

15  308)  is  connected  to  the  pump  cylinder  (203; 
307). 

7.  A  device  according  to  claim  5  or  6,  characterized 
in  that  the  coil  (208)  is  located  to  enclose  also 

20  part  of  the  pump  cylinder  (203;  307). 

8.  A  device  according  to  one  of  claims  5-7,  char- 
acterized  in  that  the  inner  diameters  ofthe  pump 
cylinder  (307)  are  different  in  those  two  parts,  of 

25  which  one  part  constitutes  the  pumping  chamber 
and  the  other  part  contains  the  magnetostrictive 
rod  (308). 

9.  A  device  according  to  one  of  claims  3-8,  char- 
30  acterized  in  that  the  upper  valve  device  compris- 

es 
openings  (210)  through  the  pump  house 

(202  -  205;  301,  307)  into  the  pumping  chamber 
(209;  309),  and 

35  means  for  displacing  the  pump  house  (202 
-  205;  301  ,  307)  in  such  a  way  that  said  openings 
(21  0)  in  some  positions  will  allow  material  to  flow 
from  the  tube  or  channel  (206)  into  the  pumping 
chamber  (209;  309)  and  in  different  positions  the 

40  material  flow  will  be  blocked. 

10.  A  device  according  to  one  of  claims  3-8,  char- 
acterized  in  that  the  uppervalve  device  compris- 
es 

45  openings  (210)  through  the  pump  house 
(202  -  205;  301,  307)  into  the  pumping  chamber 
(209;  309),  and 

means  for  rotating  or  translating  the  pump 
house  (202  -  205;  301,  307)  in  such  a  way  that 

so  said  openings  (210)  in  some  positions  will  allow 
material  to  flow  from  the  tube  or  channel  (206) 
into  the  pumping  chamber  (209;  309)  and  in  dif- 
ferent  positions  the  material  flow  will  be  blocked. 

55 
Patentanspruche 

1.  Verfahren  zum  Auftragen  von  Material,  wie  bei- 
spielsweise  Lotpaste  und  Klebstoff  an  einzelnen 
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Punkten  auf  einer  Unterlage  oder  einem  Sub- 
strat,  insbesondere  beim  Auftragen  von  Lotin- 
seln  auf  elektronische  Leiterplatten,  wobei  eine 
Pumpkammer  (209;  309)  eingesetzt  wird,  die  das  5 
Material  enthalt,  wobei  das  Volumen  der  Kammer 
(209;  309)  verringert  werden  kann  und  die  Kam- 
mer  mit  einer  Duse  (111,  205)  zur  Zuf  uhr  des  Ma- 
terials  auf  die  Unterlage  oder  das  Subst  rat  verse- 
hen  ist,  10 
dadurch  gekennzeichnet, 
dali  eine  Wand  der  Pumpkammer  (209;  309)  mit 
einer  im  wesentlichen  zylindrischen  Stange  (202; 
308)  verbunden  ist,  die  aus  einem 
magnetostriktiven  Material  besteht,  15 
dali  das  Magnetfeld  verandert  wird,  dem  die  im 
wesentlichen  zylindrische  Stange  (203;  308)  aus- 
gesetzt  ist, 
wodurch  die  im  wesentlichen  zylindrische  Stange 
(202;  308)  eine  Veranderung  ihrer  Abmessungen  20 
erfahrt,  so  dali  die  Wand  so  verschoben  wird, 
dali  sich  das  Volumen  der  Pumpkammer  verrin- 
gert. 

2.  Verfahren  nach  Anspruch  1,  dadurch  gekenn-  25 
zeichnet, 
dali  die  im  wesentlichen  zylindrische  Stange 
(202;  308),  die  aus  einem  magnetostriktiven  Ma- 
terial  besteht,  wenigstens  teilweise  von  einer 
elektrischen  Spule  (208)  umschlossen  oder  urn-  30 
geben  ist,  und 
dali  der  Spule  (208)  elektrischer  Strom  zugef  uhrt 
wird,  wodurch  die  Anderung  der  Abmessungen 
der  im  wesentlichen  zylindrischen  Stange  (202; 
308)  und  damit  eine  Veranderung  des  Volumens  35 
der  Pumpkammer  (209;  309)  bewirkt  wird. 

3.  Vorrichtung  zum  Auftragen  von  Materialien,  wie 
beispielsweise  Lotpaste  und  Klebstoff  an  einzel- 
nen  Punkten,  insbesondere  zum  Auftragen  von  40 
Lotpaste  auf  elektronische  Leiterplatten,  die  ein 
Pumpgehause  (202-205;  301,  307),  eine  Rohre 
oder  einen  Kanal  (206),  mit  dem  dem  Pumpge- 
hause  Material  zugef  uhrt  wird,  eine  Duse  (111, 
205),  die  Material  aus  dem  Pumpgehause  (202-  45 
205;  301,  307)  zuf  uhrt,  eine  obere  Ventileinrich- 
tung,  die  zu  vorgegebenen  Zeiten  die  Zuf  uhr  von 
Material  zu  einer  Pumpkammer  (209;  309)  unter- 
bricht,  die  sich  in  dem  Pumpgehause  (202-205, 
301  ,  307)  bef  indet,  eine  untere  Ventileinrichtung  50 
oder  Drosseleinrichtung,  die  sich  am  Auslali  des 
Pumpgehauses  befindet,  umfalit,  wobei  das 
Pumpgehause  (202-205;  301;  307)  einen  aulie- 
ren  Pumpzylinder  (203;  307)  und  einen  inneren 
Kolben  (204;  301)  umfalit,  55 
dadurch  gekennzeichnet, 
dali  eine  magnetostriktive  Stange  (202;  308) 
durch  die  Veranderung  ihrer  Lange  den  Kolben 
(204;  301)  verschiebt,  und  dali  eine  Spule  (208) 

urn  die  Stange  (202;  308)  herum  angeordnet  ist. 

4.  Vorrichtung  nach  Anspruch  3,  dadurch  gekenn- 
zeichnet,  dali  eine  Seite  des  Kolbens  (204;  301) 
die  Pumpkammer  (209)  begrenzt  und  bildet,  und 
dali  seine  andere  Seite  mit  der  magnetostriktiven 
Stange  (202;  308)  verbunden  ist. 

5.  Vorrichtung  nach  Anspruch  4,  dadurch  gekenn- 
zeichnet,  dali  sich  sowohl  der  Kolben  (204,  301) 
als  auch  die  magnetostriktive  Stange  (202;  308) 
im  Inneren  des  Pumpzylinders  (203;  307)  bewe- 
gen. 

6.  Vorrichtung  nach  Anspruch  5,  dadurch  gekenn- 
zeichnet,  dali  ein  Ende  der  magnetostriktiven 
Stange  (202;  308)  mit  dem  Pumpzylinder  (203; 
307)  verbunden  ist. 

7.  Vorrichtung  nach  Anspruch  5  oder  6,  dadurch 
gekennzeichnet,  dali  die  Spule  (208)  so  ange- 
ordnet  ist,  dali  sie  auch  einen  Teil  des  Pumpzy- 
linders  (203;  307)  umschlielit. 

8.  Vorrichtung  nach  einem  der  Anspruche  5-7,  da- 
durch  gekennzeichnet,  dali  sich  die  Innen- 
durchmesser  des  Pumpzylinders  (307)  in  den 
beiden  Teilen  unterscheiden,  von  denen  ein  Teil 
die  Pumpkammer  bildet  und  der  andere  Teil  die 
magnetostriktive  Stange  (308)  enthalt. 

9.  Vorrichtung  nach  einem  der  Anspruche  3-8,  da- 
durch  gekennzeichnet,  dali  die  obere  Ventilein- 
richtung  umfalit: 
Offnungen  (210)  durch  das  Pumpgehause  (202- 
205;  301,  307)  in  die  Pumpkammer  (209;  309), 
und 
eine  Einrichtung,  die  das  Pumpgehause  (202- 
205;  301  ,  307)  so  verschiebt,  dali  die  Offnungen 
(21  0)  in  einigen  Stellungen  den  Fluli  von  Material 
aus  der  Rohre  oder  dem  Kanal  (206)  in  die  Pump- 
kammer  (209,  309)  ermoglichen  und  der  Materi- 
alfluli  in  anderen  Stellungen  unterbrochen  wird. 

10.  Vorrichtung  nach  einem  der  Anspruche  3-8,  da- 
durch  gekennzeichnet,  dali  die  obere  Ventilein- 
richtung  umfalit:  Offnungen  (210)  durch  das 
Pumpgehause  (202-205;  301,  307)  in  die  Pump- 
kammer  (209;  309),  und 
eine  Einrichtung,  die  das  Pumpgehause  (202- 
205;  301  ,  307)  so  dreht  oder  bewegt,  dali  die  Off- 
nungen  (210)  in  einigen  Stellungen  den  Fluli  von 
Material  aus  der  Rohre  oder  dem  Kanal  (206)  in 
die  Pumpkammer  (209;  309)  ermoglichen  und 
der  Materialfluli  in  anderen  Stellungen  unterbro- 
chen  wird. 
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Revendications 

1.  Pro-cede  d'application  d'un  materiau  tel  que  de  la 
pate  a  souder  et  de  la  colle  en  des  points  dlscrets  5 
d'une  base  ou  d'un  susbstrat,  en  part  iculier  d'ap- 
plication  de  points  de  soudure  sur  des  cartes  de 
circuits  electron  iques,  une  chambre  de  pompage 
(209;309)  contenant  ledit  materiau  utilise,  dans 
lequel  le  volume  de  ladite  chambre  (209;309)  est  10 
concu  pour  etre  reduit  et  ladite  chambre  est  equi- 
pee  d'une  buse  (111,  205)  pour  amener  ledit  ma- 
teraiu  a  ladite  base  ou  substrat, 

caracterise  en  ce 
qu'une  paroi  de  ladite  chambre  de  pompa-  15 

ge  (209;309)  est  reliee  a  une  barre  sensiblement 
cylindrique  (202;  308)  faite  dans  un  materiau  sus- 
ceptible  de  magneto-striction, 

qu'on  fait  varier  le  champ  magnetique  au- 
quel  ladite  barre  cylindrique  susceptible  de  ma-  20 
gneto-striction  (202;308)  est  exposee, 

si  bien  que  la  barre  sensiblement  cylindri- 
que  (202;308)  subit  une  modification  de  ses  di- 
mensions,  ce  qui  fait  deplacer  ladite  paroi  de  telle 
sorte  que  le  volume  de  la  chambre  de  pompage  25 
est  reduit. 

2.  Precede  selon  la  revendication  1  ,  caracterise  en 
ce  que  la  barre  sensiblement  cylindrique 

(202;308)  en  materiau  susceptible  de  magneto-  30 
striction  est  au  moins  partiellement  enfermee 
dans  une  bobine  electrique  (208),  ou  entouree 
par  celle-ci  et  en 

ce  qu'un  cou  rant  electrique  alimente  ladite 
bobine  (208),  ce  qui  fait  changer  la  dimension  de  35 
ladite  barre  sensiblement  cylindrique  (202;308) 
et  done  changer  le  volume  de  la  chambre  de  pom- 
page  (209;309). 

3.  Dispositif  d'application  de  materiaux  tels  que  de  40 
la  pate  a  souder  et  de  la  colle  en  des  points  dis- 
crets,  en  particulier  pour  I'application  de  pate  a 
souder  sur  des  cartes  de  circuits  electroniques, 
comprenant  un  boitierde  pompe  (202-205;  301; 
307),  un  tube  ou  un  canal  (206)  au  moyen  duquel  45 
le  materiau  est  amene  au  boitier  de  pompe,  une 
buse  (111,  205)  pour  del  ivrerdu  materiau  a  partir 
du  boitierde  pompe  (202-205;  301,  307),  un  dis- 
positif  a  vanne  superieur  concu  pour  bloquer,  a 
des  instants  predetermines,  I'alimentation  en  50 
materiau  d'une  chambre  de  pompage  (209,309) 
situee  a  I'interieurdu  boitierde  pompe  (202-205; 
301,  307),  un  dispositif  a  vanne  inferieur  ou  un 
dispositif  d'etranglement  situe  a  la  sortie  du  boT- 
tier  de  pompe,  ledit  receptacle  de  pompe  (202-  55 
205;  301,  307)  comprenant  un  cylindre  de  pom- 
page  exterieur  (203;  307)  et  un  piston  interieur 
(204;  301), 

caracterise  en 

ce  que  la  barre  susceptible  de  magneto- 
striction  (202;  308)  est  concue  pour  faire  depla- 
cer,  par  modification  de  sa  longueur,  ledit  piston 
(204;  301)  et  en  ce  qu'une  bobine  (208)  est  dis- 
posee  autour  de  la  barre  (202;  308). 

4.  Dispositif  selon  la  revendication  3,  caracterise  en 
ce  qu'un  cote  du  piston  (204;  301)  li  mite  etdefinit 
ladite  chambre  de  pompage  (209)  et  en  ce  que 
son  autre  cote  est  relie  a  ladite  barre  susceptible 
de  magneto-striction  (202;308). 

5.  Dispositif  selon  la  revendication  4,  caracterise  en 
ce  que  le  piston  (204;  301)  et  la  barre  susceptible 
de  magneto-striction  (202;  308)  sont  tous  deux 
disposes  de  facon  a  se  deplacer  a  I'interieur  du 
cylindre  de  pompe  (203;  307). 

6.  Dispositif  selon  la  revendication  5,  caracterise  en 
ce  qu'une  extremite  de  la  barre  susceptible  de 
magneto-striction  (202;  308)  est  reliee  au  cylin- 
dre  de  pompe  (203;  307). 

7.  Dispositif  selon  la  revendication  5  ou  la  revendi- 
cation  6,  caracterise  en  ce  que  la  bobine  (208)  est 
placee  de  maniere  a  egalement  entourer  une  par- 
tie  du  cylindre  de  pompe  (203;  307). 

8.  Dispositif  selon  I'une  des  revendications  5  a  7, 
caracterise  en  ce  que  les  diametres  interieurs  du 
cylindre  de  pompe  (307)  sont  differents  dans  les 
deux  parties  dont  I'une  constitue  la  chambre  de 
pompage  et  I'autre  partie  contient  la  barre  sus- 
ceptible  de  magneto-striction  (308). 

9.  Dispositif  selon  I'une  des  revendications  3  a  8, 
caracterise  en  ce  que  le  dispositif  a  vanne  supe- 
rieur  comprend 

des  ouvertures  (210)  traversant  le  boitier 
de  pompe  (202-205;  301,  307)  pour  deboucher 
dans  la  chambre  de  pompage  (209;  309),  et 

un  moyen  pour  deplacer  le  boitierde  pom- 
pe  (202-205;  301  ,  307)  de  telle  sorte  que  lesdites 
ouvertures  (210)  permettent  au  materiau,  pour 
certaines  positions,  de  passer  du  tube  ou  du  ca- 
nal  (206)  dans  la  chambre  de  pompage  (209; 
309)  et,  pour  d'autres  positions,  de  bloquer  le 
passage  du  materiau. 

10.  Dispositif  selon  I'une  des  revendications  3  a  8, 
caracterise  en  ce  que  le  dispositif  a  vanne  supe- 
rieur  comprend 

des  ouvertures  (210)  a  travers  le  boitier 
de  pompe  (202-205;  301,  307)  dans  la  chambre 
de  pompage  (209;  309),  et 

un  moyen  de  rotation  ou  de  translation  du 
receptacle  de  pompe  (202-205;  301  ,  307)  de  telle 
sorte  que  lesdites  ouvertures  (210),  pourcertai- 
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nes  positions,  permettent  au  materiau  de  passer 
du  tube  ou  du  canal  (206)  dans  la  chambre  de 
pompage  (209;  309)  et,  pour  d'autres  positions, 
bloquent  le  passage  du  materiau.  5 
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