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elongate  conductive  member  terminates  at  a 
respective  probe  receptacle,  each  receptacle  and 
associated  elongate  conductive  member  being 
located  so  as  to  allow  no  longitudinal  movement 

5  of  said  other  end  of  the  elongate  conductive 
member  and  of  the  receptacle  itself  with  respect 
to  the  first  insulating  panel. 

By  the  term,  "on-centre"  array  is  simply  meant 
an  array  which  conforms  to  a  standard  rect- 

io  angular  matrix  or  grid.  The  differences  in  position 
between  the  points  of  an  on-centre  array  and 
those  of  the  off-centre  array  are  accommodated 
by  distortion  in  the  elongate  members.  Typically, 
the  elongate  members  may  be  narrow,  pliable, 

w  solid  wires  or  alternatively,  they  may  be  thin 
walled  deformable  tubes.  In  each  case  they  must 
be  made  of  a  material  which  has  an  excellent 
electrical  conductivity  since  they  serve  to  connect 
the  individual  probes  with  the  contact  heads.  In 

20  practice,  the  contact  heads  can  form  part  of  a 
standard  testing  arrangement  which  is  used  for 
performing  measurements  in  conventional  on- 
centre  printed  circuit  boards.  By  means  of  the 
probe  head  assembly  in  accordance  with  the 

25  present  invention,  the  standard  equipment  can  be 
used  to  test  circuit  boards  having  contact  points 
arranged  in  an  off-centre  array.  Thus  the  probe 
head  assembly  acts  as  an  interface  arrangement. 

The  invention  is  further  described  by  way  of 
30  example,  with  reference  to  the  accompanying 

drawings,  in  which: 
Figure  1  is  an  explanatory  diagram, 
Figure  2  is  a  sectional  view  explaining  the 

operation  of  one  embodiment  of  a  probe  head 
35  assembly,  which  is  in  accordance  with  the  present 

invention, 
Figure  3  is  a  similar  sectional  view  relating  to  a 

further  embodiment. 
Circuit  boards  are  commonly  fabricated  using 

40  printed  circuit  techniques  in  which  conductive 
tracks  are  formed  on  one  or  both  sides  of  a  thin 
insulating  board.  In  practice,  many  such  boards 
can  be  formed  together  to  form  what  is  termed  a 
multi-layer  printed  circuit  board.  Such  circuit 

45  boards  have  an  extremely  complex  pattern  of 
conductive  tracks  and  can  carry  a  very  large 
number  of  separate  electronic  components.  It  is 
very  difficult  to  test  exhaustively  such  a  printed 
circuit  board,  both  to  determine  whether  the 

so  conductive  track  has  been  correctly  formed  so  as 
to  provide  a  low  impedance  path  between 
required  points  without  making  short  circuits  to 
neighbouring  points,  and  to  establish  whether  or 
not  all  of  the  electronic  components  are  operating 

55  in  a  correct  manner.  It  has  become  customary  to 
test  circuit  boards  of  this  kind  by  means  of  a 
probe  head  assembly,  sometimes  termed  a  'bed 
of  nails'  in  which  a  very  large  number  of  indivi- 
dual  electrical  probes,  usually  spring  loaded,  are 

60  arranged  in  an  array  and  are  wired  into  a  large 
testing  machine  which  is  capable  of  applying 
particular  voltages  or  current  to  selected  probes 
which  contact  specific  points  of  the  circuit  board. 
By  monitoring  the  resultant  voltages  and  currents 

65  induced  in  the  circuit  board  and  its  components, 

Description 

This  invention  relates  to  a  probe  head  assembly 
and  is  particularly  intended  for  use  with  circuit 
boards  so  as  to  permit  electrical  tests  and 
measurements  to  be  performed  upon  them, 
either  in  their  original  bare  state  or  after  electronic 
components  of  various  kinds  have  been  mounted 
upon  them,  ft  has  been  customary  to  produce 
circuit  boards  with  the  inter-connections  between 
conductive  tracks  and  components  to  be  arranged 
as  ah  array  on  a  regular  grid  or  matrix  having  a 
predetermined  pitch,  typically  0.1  inch  (2.5  mm). 
However,  the  use  of  a  perfect  regular  grid  array 
imposes,  under  some  circumstances,  an  undesir- 
able  design  constraint  and  prevents  maximum 
utilisation  of  the  surface  area  of  the  circuit  board. 
Accordingly,  it  has  been  proposed  to  design 
circuit  boards  in  which  use  is  not  made  of  a 
regular  grid,  but  instead  the  individual  conductive 
tracks  and  contact  points  may  lie  anywhere  on  the 
surface  of  the  board.  This  makes  it  extremely 
expensive  to  test  such  a  board  since  one  cannot 
use  a  regular  array  of  contact  probes  to  make 
electrical  connection  with  the  circuit  interconnec- 
tion  points.  Various  proposals  have  been  made 
for  providing  a  probe  head  assembly  in  which  the 
individual  contact  points  are  not  arranged  on  a 
regular  grid,  but  they  suffer  from  certain  dis- 
advantages.  A  probe  array  in  which  the  individual 
contact  points  do  not  lie  exactly  on  a  reguJar  grid 
is  termed  an  "off-centre"  array. 

European  patent  No.  EP-A-0026824  discloses  a 
probe  head  assembly  including  a  first  insulating 
panel  having  an  off-centre  array  of  apertures,  a 
second  insulating  panel  having  an  on-centre  array 
-of  a"pertures,  and  a  plurality  of  resiliency  deform- 
able  elongate  conductive  members  extending 
between  respective  apertures  in  the  two  panels 
and  arranged  to  connect  test  heads  mounted  in 
an  off-centre  array  with  the  off-centre  array  of  a 
board  under  test. 

However  the  elongate  members  are  movable 
relative  to  the  insulating  panels  and  contact  with 
the  test  heads  may  be  broken  as  one  board  is 
replaced  by  another  for  testing,  thus,  the  system 
has  problems  of  repeatability  and  consistency  of 
electrical  test. 

According  to  this  invention  there  is  provided  a 
probe  head  assembly  for  use  in  making  electrical 
connection  with  a  circuit  board  under  test 
arranged  as  an  off-centre  array  including  a  first 
insulating  panel,  a  second  insulating  panel 
mounted  parallel  to  the  first  insulating  panel  and 
a  plurality  of  resiliency  deformable  elongate  con- 
ductive  members;  the  second  insulating  panel 
being  arranged  to  hold  one  end  of  each  elongate 
conductive  member  in  an  on-centre  array  so  as  to 
permit  their  electrical  contact  with  contact  heads 
mounted  in  a  similar  on-centre  array;  charac- 
terised  in  that  the  first  insulating  panel  carries  an 
off-centre  array  of  probe  receptacles  each  of 
which  includes  a  resiliency  mounted  slidable 
probe  which  is  able  in  use,  to  make  contact  with 
the  circuit  board,  and  that  the  other  end  of  each 
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its  electrical  performance  can  be  assessed.  In 
order  to  increase  the  packing  density  of  com- 
ponents  upon  a  circuit  board  and  to  increase  the 
complexity  of  electrical  tracks  between  such 
points,  it  is  becoming  standard  practice  to  dis-  5 
pense  with  a  regular  grid  array  and  simply  to 
position  the  tracks  and  interconnection  points  at 
those  locations  which  are  most  suited  to  the 
operation  of  the  circuit  board  and  the  packing 
density  required.  w 

In  Figure  1,  the  actual  points  of  a  printed  circuit 
board  to  which  electrical  contact  is  to  be  made  by 
a  testing  instrument  is  indicated  by  the  solfd 
circles  1,  and  they  do  not  lie  exactly  upon  a 
regular.  1"  grid  which  is  represented  by  the  15 
broken  vertical  lines  2  and  the  horizontal  lines  3. 
In  order  to  permit  the  testing  of  components  lying 
on  an  off-centre  array  which  is  made  up  of  a  large 
number  of  points  corresponding  to  the  circles  1, 
the  probe  head  assembly  which  is  illustrated  in  20 
Figure  2  is  used. 

Referring  to  Figure  2,  a  large  number  of  indivi- 
dually  resiliency  mounted  (spring  loaded)  contact 
probes  4  are  mounted  so  that  they  contact 
specific  regions  of  a  printed  circuit  board  5.  For  25 
ease  of  illustration  only  a  single  probe  4  is 
illustrated.  The  probe  4  is  located  slideably  within 
a  probe  receptable  6,  and  its  housing  10  is 
retained  within  the  receptacle  by  means  of  a  small 
deformation  7.  The  receptable  6  itself  has  a  small  so 
barb  17  upon  it  which  secures  it  tightly  within  a 
panel  8  made  of  a  soft  insulating  plastic  material. 
In  practice,  the  receptacle  6  is  pushed  through  a 
pre-drilled  aperture  in  the  panel  8,  the  aperture 
being  temporarily  distorted  as  the  barb  passes  35 
through  it  in  a  downwards  direction.  The  barb 
holds  the  receptacle  firmly  against  the  underside 
of  the  panel  8  and  is  prevented  from  moving 
upwards.  Each  receptacle  is  attached  to  one  end 
of  a  resiliency  deformable  elongate  conductive  40 
solid  wire  1  1,  the  other  ends  of  which  are  located 
by  a  second  insulating  panel  12.  The  base  18  of 
the  receptable  6  is  located  in  a  corresponding 
aperture  in  a  further  insulating  panel  9  which  is 
parallel  to  the  first  panel  8,  and  is  prevented  from  45 
longitudinal  end  movement  by  the  stop  23. 

Thus,  both  panels  8  and  9  contain  a  large 
number  of  aligned  small  apertures  arranged  on 
the  off-centre  array  which  corresponds  to  the 
desired  contact  points  on  the  underside  of  the  so 
printed  circuit  board  5.  The  panels  8  and  9  are 
carefully  aligned  so  that  the  probe  receptacles, 
and  hence  the  axis  of  each  slidable  probe  4  is 
precisely  normal  to  the  upper  panel  8. 

The  thin  solid  wire  11  is  crimped  to  the  base  18  55 
of  the  probe  receptacle  6.  In  practice,  the  wire  11 
may  have  an  appreciable  length,  i.e.  5  or  6 
centimetres,  and  it  is  of  a  relatively  pliable 
material  which  is  nevertheless  resilient. 

The  lower  end  of  the  wire  1  1  passes  through  a  60 
small  aperture  drilled  in  the  second  insulating 
panel  12  and  it  is  positioned  immediately  above  a 
resiliently  mounted  (spring  loaded)  contact  head 
13  which  is  located  on  a  stem  14  which  is  slidable 
within  a  further  housing  15,  which  in  turn  is  firmly  65 

clamped  to  a  further  electrically  insulating  panel 
16.  The  holes  in  the  panels  12  and  16  are  posi- 
tioned  on  a  regular  array,  i.e.  an  on-centre  array, 
which  conforms  to  the  standard  array  used  by 
many  test  machines.  Thus,  the  contact  head 
permits  a  standard  on-centre  array  to  be  used  to 
make  electrical  connection  with  a  circuit  board 
having  desired  contact  points  positioned  on  a 
non-standard  off-centre  array.  The  contact  heads 
do  not  form  part  of  the  probe  head  assembly 
itself,  but  in  practice  would  form  part  of,  or  are 
associated  with,  the  test  machine. 

The  two  panels  8  and  9  are  unique  to  a  particu- 
lar  circuit  board  to  be  tested,  and  the  required 
array  of  off-centre  apertures  is  drilled  when  the 
requirements  of  the  testing  operation  have  been 
established.  Both  panels  8  and  9  are  drilled  so  that 
the  apertures  in  each  align  exactly  with  each 
other,  and  they  are  then  mounted  together  rigidly, 
by  means  not  shown,  so  that  they  are  spaced 
apart  by  the  correct  amount  from  each  other  by 
the  length  of  the  receptacles  6.  The  wires  11  form 
part  of  their  respective  receptacles,  and  in  prac- 
tice  there  could  be  an  extremely  large  number, 
e.g.  well  in  excess  of  a  thousand,  and  the  ends  of 
the  wires  are  then  passed  through  the  apertures 
in  the  panels  8  and  9  until  the  barbs  17  locate  on 
the  underside  of  the  upper  panel  8  and  the  step  23 
rests  against  the  second  panel  9.  The  free  ends  of 
the  wires  11  are  fed  through  the  appropriate 
aperture  in  the  panel  12,  the  apertures  being 
surrounded  by  a  large  area  cone-shaped 
depression  20,  which  is  of  sufficient  size  to  "cap- 
ture"  the  free  end  of  the  initially  undistorted  wire 
11.  The  wire  11  distorts  as  it  is  fed  through  the 
panel  12,  and  so  adopts  the  shape  shown  in 
Figure  2.  The  panel  12  is  of  appreciable  thickness 
so  that  the  lower  end  of  the  wire  1  1  which  projects 
from  it  is  normal  to  the  panel  12,  and  its  end 
aligns  with  the  on-centre  contact  head  13.  The 
panel  9  is  mounted  at  a  fixed  distance  from  the 
panel  12. 

The  complete  assembly  of  panels  8,  9  and  12  is 
then  moved  in  the  direction  of  the  arrows  21  to 
make  good  electrical  contact  between  the  ends  of 
the  wires  11  and  the  spring  loaded  contact  heads 
13.  Once  made,  this  contact  is  not  disturbed  until 
the  panels  8  and  9  are  removed  to  permit  a 
different  kind  of  circuit  board  to  be  tested.  This 
aspect  greatly  contributes  to  the  reliability  of  the 
electrical  paths  so  formed,  and  the  consistency  of 
the  electrical  tests  which  are  performed. 

In  practice,  a  large  number  of  similar  circuit 
boards  5  will  be  tested  one  after  the  other,  and 
each  is  brought  into  contact  with  the  array  of 
probes  4  by  moving  the  board  down  in  the 
direction  of  the  arrows  22,  the  resilience  of  the 
slidable  probes  accommodating  non-uniformities 
in  the  lower  surface  of  the  circuit  board. 

It  will  be  appreciated  that  the  maximum 
number  of  possible  contact  points  is  determined 
by  the  number  of  on-centre  points  as  determined 
by  the  number  of  contact  heads  13,  and  that  each 
probe  4  must  be  associated  with  a  particular  one 
of  the  contact  heads. 
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When  it  is  desired  to  test  another  type  of  printed 
circuit  board  having  a  different  circuit  configura- 
tion,  it  is  necessary  to  produce  two  new  panels  8 
and  9  which  carry  the  appropriate  array  of  off- 
centre  apertures  to  accommodate  the  probe  recep- 
tacles.  The  probe  receptacles  6  and  the  elongate 
wires  11,  together  with  the  spring  loaded  probe 
heads  4,  represent  the  bulk  of  the  cost  of  the 
assembly  —  each  item  is  a  precision  component 
formed  out  of  a  material  such  as  beryllium  copper 
or  a  nickel-silver  material,  and  in  practice  many 
thousand  such  electrical  paths  may  be  required  in 
a  single  probe  head  assembly.  Each  probe  recep- 
tacle  with  its  attached  wire  1  1  can  be  withdrawn 
from  the  panels  8  and  9,  and  the  natural  resilience 
of  the  deformed  wire  11  allows  it  to  revert  to  its 
original  straight  shape,  thereby  permitting  its 
reuse  in  the  new  panels,  panel  1  2  is,  of  course,  also 
reusable,  as  are  the  means  (not  shown)  which 
secure  the  three  panels  8,  9,  12  together. 

Figure  3  shows  an  alternative  embodiment  of 
the  invention,  which  is  basically  similar  to  that 
shown  in  Figure  2,  but  it  uses  an  alternative  form  of 
probe  receptacle  and  elongate  member.  Those 
parts  which  are  the  same  as  in  Figure  2  carry  the 
same  reference  numerals.  • 

The  probe  receptacle  and  the  elongate  member 
are  formed  as  a  single  hollow  tube,  having  a 
relatively  wide  upper  portion  30  within  which  the 
housing  of  the  probe  4  is  mounted  and  held  in 
place  by  means  of  a  small  deformation  7  in  the 
tube  portion  30.  The  portion  30  is  held  against  the 
underside  of  the  panel  8  by  means  of  a  locally 
raised  collar  32,  and  is  prevented  from  moving 
longitudinally  with  respect  to  the  panel  9  by  means 
of  the  shoulder  33  which  serves  as  a  transition 
between  the  wide  upper  portion  30,  and  a  narrow 
lower  portion  34.  The  portion  34  of  the  hollow  tube 
is  resiliency  deformable  in  a  manner  similarto  the 
wire  1  1  of  Figure  2,  and  its  end  is  located  in  an  "on- 
centre".  aperture  in  panel  12. 

An  alternative  form  of  contact  head  is  used  —  it 
consists  of  an  upward-pointing  cone  with  three 
facets,  the  central  point  of  which  enters  the  lower 
end  36  of  the  hollow  tube.  It  may  also  be  used  in 
conjunction  with  a  hollow  end  to  wire  11  in  Figure 
2.  This  configuration  gives  a  very  good  and  reliable 
electrical  contact,  is  easily  cleaned  and  reduces  the 
likelihood  of  dirt  accumulating  on  the  contact 
surfaces.  As  before,  a  semi-permanent  connection 
is  maintained  by  the  ends  36  and  the  contact  heads 
35  whilst  a  series  of  similar  circuit  boards  are 
tested  by  being  brought  in  turn  into  contact  with 
the  probes  4.  Only  at  the  end  of  the  series  of  tests  is 
the  connection  with  the  contact  heads  35  broken. 

By  analogy  with  Figure  2,  each  hollow  tube  can 
be  withdrawn  from  the  three  panels  8,  9,  12, 
whereupon  it  regains  its  straight  shape  due  to  its 
natural  resilience.  Thus  the  tubes,  and  their  asso- 
ciated  probes,  can  be  reused  many  times,  along 
with  the  panel  12.  In  principle,  the  panels  8  and  9 
can  also  be  reused  if  it  is  desired  to  test  the  same 
kind  of  circuit  board  after  an  interval  during  which 
other  kinds  of  circuit  board  have  been  tested. 

Claims 

1.  A  probe  head  assembly  for  use  in  making 
electrical  connection  with  a  circuit  board  under 

5  test  arranged  as  an  off-centre  array  including  afirst 
insulating  panel  (8)  a  second  insulating  panel  (12) 
mounted  parallel  to  the  first  insulating  panel  and  a 
plurality  of  resiliency  deformable  elongate  con- 
ductive  members  (11,  34);  the  second  insulating 

w  panel  being  arranged  to  hold  one  end  of  each 
elongate  conductive  member  in  an  on-centre  array 
so  as  to  permit  their  electrical  contact  with  contact 
heads  (13,  35)  mounted  in  a  similar  on-centre 
array;  characterised  in  that  the  first  insulating 

is  panel  carries  an  off-centre  array  of  probe  recep- 
tacles  (6)  each  of  which  includes  a  resiliency 
mounted  slidable  probe  (4)  which  is  able,  in  use,  to 
make  contact  with  the  circuit  board,  and  that  the 
other  end  of  each  elongate  conductive  member 

20  terminates  at  a  respective  probe  receptacle,  each 
receptacle  and  associated  elongate  conductive 
member  being  located  so  as  to  allow  no  longi- 
tudinal  movement  of  said  other  end  of  the  elon- 
gate  conductive  member  and  of  the  receptacle 

25  itself  with  respect  to  the  first  insulating  panel. 
2.  An  assembly  as  claimed  in  claim  1  and 

wherein  said  second  insulating  panel  is  arranged 
to  hold  said  ends  of  the  elongate  conductive 
members  normal  to  the  plane  of  the  panel. 

30  3.  An  assembly  as  claimed  in  claim  2  and 
wherein  said  second  insulating  panel  has  an  array 
of  apertures  corresponding  to  said  on-centre  array 
so  that  said  ends  protrude  th  roug  h  respective  ones 
of  the  apertures. 

35  4.  An  assembly  as  claimed  in  claim  3  and 
wherein  the  side  of  each  aperture  in  said  second 
insulating  panel  facing  the  receptacles  is 
surrounded  by  a  dished  region  (20)  which  serves 
to  guide  said  ends  of  the  elongate  conductive 

40  members  into  and  through  said  apertures  during 
assembly. 

5.  An  assembly  as  claimed  in  claim  1,  2,  3  or  4 
and  wherein  a  further  insulating  panel  (9)  is 
provided  having  an  off-centre  array  of  apertures 

45  which  serve  to  locate  the  ends  of  said  receptacles 
remote  said  first  panel  so  as  to  hold  the  receptacles 
normal  thereto. 

6.  An  assembly  as  claimed  in  any  of  the  preced- 
ing  claims  and  wherein  each  elongate  conductive 

so  member  is  a  thin  solid  wire. 
7.  An  assembly  as  claimed  in  any  of  claims  1  to  5 

and  wherein  each  elongate  conductive  member  is 
a  thin  walled  tube. 

8.  An  assembly  as  claimed  in  claim  7  and 
55  wherein  each  probe  receptacle  is  formed  as  a  tube 

which  is  unitary  with  said  thin  walled  tube  which 
constitutes  said  elongate  conductive  member. 

Patentanspriiche 

1.  Tastkopfanordnung  zur  Verwendung  bei  der 
Herstellung  elektrischer  Verbindungen  mit  einer 
zu  untersuchenden  Schaltplatine,  die  als  eine 
ungeordnete  Verteilung  ausgelegt  ist,  mit  einer 
ersten  isolierenden  Tafel  (8),  einer  parallel  zu  der 
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ersten  isolierenden  Tafel  angebrachten  zweiten 
isolierenden  Tafel  (12)  und  einer  Vielzahl  von 
elastisch  verformbaren  langlichen  leitenden  Ele- 
menten  (11,  34),  wobei  die  zweite  isolierende 
Tafel  ausgelegt  ist,  ein  Ende  jedes  langlichen 
leitenden  Elementes  in  einer  geordneten  Vertei- 
lung  so  zu  halten,  daft  deren  elektrischer  Kontakt 
mit  in  einer  gleichartigen  geordneten  Verteilung 
angebrachten  Kontaktkopfen  (13,  35)  zugelassen 
ist,  dadurch  gekennzeichnet,  daft  die  erste  isolie- 
rende  Tafel  eine  ungeordnete  Verteilung  von 
Sondenaufnahmen  (6)  tragt,  von  denen  jede  eine 
elastisch  angebrachte  gleitbare  Sonde  (4)  enthalt, 
die  in  Gebrauch  zur  Kontaktbildung  mit  der 
Schaltplatine  befahigt  ist,  und  daft  das  andere 
Ende  jedes  langlichen  leitenden  Elementes  in 
einer  jeweiligen  Sondenaufnahme  endet,  wobei 
jede  Aufnahme  und  das  zugehorige  langliche 
leitende  Element  so  angeordnet  sind,  daft  keine 
Langsbewegung  des  anderen  Ende  des  langli- 
chen  leitenden  Elementes  und  der  Aufnahme 
selbst  beziiglich  der  ersten  isolierenden  Tafel 
zugelassen  ist. 

2.  Anordnung  nach  Anspruch  1,  und  bei  der  die 
zweite  isolierende  Tafel  ausgelegt  ist,  die  Enden 
der  langlichen  leitenden  Elemente  senkrecht  zur 
Ebene  der  Tafel  zu  halten. 

3.  Anordnung  nach  Anspruch  2,  und  bei  der  die 
zweite  isolierende  Tafel  eine  Anordnung  von 
Durchbriichen  entsprechend  der  geordneten  Ver- 
teilung  besitzt,  so  daft  jedes  Ende  durch  jeweils 
einen  Durchbruch  vorsteht. 

4.  Anordnung  nach  Anspruch  3,  und  bei  der  die 
den  Aufnahmen  zugewendete  Seite  jedes  Durch- 
bruches  in  der  zweiten  isolierenden  Tafel  von 
einem  vertieften  Bereich  (20)  umgeben  ist,  der  zur 
Fiihrung  der  Enden  der  langlichen  leitenden  Ele- 
mente  in  und  durch  die  Durchbruche  wahrend 
des  Zusammenbaus  dient. 

5.  Anordnung  nach  Anspruch  1,2,  3  oder4,  und 
bei  der  eine  weitere  isolierende  Tafel  (9)  vorgese- 
hen  ist  mit  einer  ungeordneten  Verteilung  von 
Durchbriichen,  die  zur  Lokalisierung  der  von  der 
ersten  Tafel  abgelegenen  Enden  der  Aufnahmen 
dienen,  um  so  die  Aufnahmen  senkrecht  dazu  zu 
halten. 

6.  Anordnung  nach  einem  der  vorangehenden 
Anspruche,  und  bei  der  jedes  langliche  leitende 
Element  ein  dunner  massiver  Draht  ist. 

7.  Anordnung  nach  einem  der  Anspruche  1  bis 
5  und  bei  der  jedes  langliche  leitende  Element 
eine  dunnwandige  Rohre  ist. 

8.  Anordnung  nach  Anspruch  7,  und  bei  der 
jede  Sondenaufnahme  als  eine  mit  der  dunnwan- 
digen  Rohre,  die  das  langliche  leitende  Element 
bildet,  einheitliche  Rohre  ausgebildet  ist. 

Revendications 

1.  Ensemble  a  tetes  ou  pointes  d'essai  pour 
etablir  des  liaisons  electriques  avec  une  plaque  de 

circuits  imprimes  ou  carte  imprimee  a  controler, 
les  pointes  d'essai  ayant  une  disposition  decen- 
tree,  ne  correspondant  pas  a  une  grille  reguliere, 
ensemble  qui  comprend  une  premiere  plaque 

5  isolante  (8),  une  seconde  plaque  isolante  (12) 
montee  parallele  a  la  premiere  et  des  elements 
conducteurs  (11,  34)  de  forme  allongee  et  elasti- 
quement  deformables,  la  seconde  plaque  isolante 
etant  congue  pour  maintenir  une  extremite  de 

jo  chaque  element  conducteur  dans  une  disposition 
centree,  correspondant  a  une  grille,  de  fagon  a 
permettre  le  contact  electrique  des  extremites  des 
elements  conducteurs  avec  des  tetes  de  contact 
(13,  35)  montees  dans  une  disposition  centree 

15  semblable,  caracterise  en  ce  que  la  premiere 
plaque  isolante  porte  une  disposition  decentree 
de  recepteurs  de  pointes  (6),  contenant  chacun 
une  pointe  d'essai  (4)  montee  elastiquement  cou- 
lissante  et  qui  est  destinee  a  s'appliquer  contre  la 

20  carte  imprimee,  et  que  I'autre  extremite  de  cha- 
que  element  conducteur  allonge  est  situee  sur  un 
recepteur  de  pointe  respectif,  chaque  recepteur  et 
I'element  conducteur  associe  etant  montes  de 
fagon  a  ne  permettre  aucun  mouvement  longitu- 

25  dinal  de  cette  autre  extremite  et  du  recepteur  lui- 
meme  par  rapport  a  la  premiere  plaque  isolante. 

2.  Ensemble  selon  la  revendication  1  et  dans 
lequel  la  seconde  plaque  isolante  est  congue  pour 
maintenir  lesdites  extremites  des  elements 

30  conducteurs  normales  au  plan  de  la  plaque. 
3.  Ensemble  selon  la  revendication  2  et  dans 

lequel  la  seconde  plaque  isolante  presente  des 
trous  menages  suivant  ladite  disposition  centree, 
de  sorte  que  les  extremites  des  elements  conduc- 

35  teurs  depassent  chacune  a  travers  un  trou  respec- 
tif. 

4.  Ensemble  selon  la  revendication  3  et  dans 
lequel  chaque  trou  de  la  seconde  plaque  isolante 
est  entoure,  du  cote  dirige  vers  les  recepteurs,  par 

40  un  evasement  (20)  qui  sert  a  guider  lesdites 
extremites  des  elements  conducteurs  allonges 
dans  et  a  travers  les  trous  pendant  I'assemblage. 

5.  Ensemble  selon  la  revendication  1,  2,  3  ou  4 
et  dans  lequel  est  prevue  une  autre  plaque  iso- 

45  lante  (9)  possedant  une  disposition  decentree  de 
trous  qui  servent  a  positionner  les  extremites  des 
recepteurs  eloignees  de  la  premiere  plaque,  de 
maniere  a  maintenir  les  recepteurs  normaux  a 
cette  premiere  plaque. 

so  6.  Ensemble  seion  i'une  quelconque  des  reven- 
dications  precedentes  et  dans  lequel  chaque  ele- 
ment  conducteur  allonge  est  un  mince  fil  massif. 

7.  Ensemble  selon  I'une  quelconque  des  reven- 
dications  I  a  5  et  dans  lequel  chaque  element 

55  conducteur  allonge  est  un  tube  a  faible  epaisseur 
de  paroi. 

8.  Ensemble  selon  la  revendication  7  et  dans 
lequel  chaque  recepteur  de  pointe  est  forme 
comme  un  tube  qui  est  d'un  seul  tenant  avec  le 

60  tube  a  faible  epaisseur  de  paroi  qui  constitue 
I'element  conducteur. 
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