
1       EP 0 229 502 B1                     2 Description
the steps of taking a dielectric sheet of resilient material such as
natural or synthetic non-conduc- BACKGROUND OF THE INVENTION
tive rubber, and cutting the sheet to form a gasket- like frame against
which the display is pressed. 1. Field of the Invention
5   The cut frame is perforated with a series of holes for receiving
discrete rod-like portions of resilient The present invention pertains to
multi-circuit  conductive material. The conductive material is in
electrical connector arrangements which are moun-   effect pressed into or
otherwise formed within the ted to an electronic device such as a printed
circuit  dielectric rubber sheet. The display, when pressed oard, connector
plug, or connector receptacle and   10  against the dielectric sheet, is
brought into intimate extends to methods of forming such connectors.
contact with the resilient conductive portions. Elec- trical leads of the
display can conveniently be 2. Description of the Prior Art
brought to an outside mating surface so as to be maintained in pressed
engagement with the resil- Multi-circuit electrical connectors of the type
15  ient conductive portions. adapted for mounting on a printed circuit
board or     A very similar arrangement is shown in DE-A- the like
typically include a plurality of electrical  3224668 which discloses a
number of compress- terminals disposed within a unitary dielectric hous-
ible alternate conducting and insulating segments ing. Such housings
typically totally surround the  for providing electrical connection between
two terminals, and provide inter-terminal barriers of in-  20  sets of
contacts. [err] material.                                      A convenient
method for forming the conduc- Difficulties in maintaining the pitch or
center-  tive portions is to fill the holes with a slurry of line spacing
of terminals has been encountered     electrically conductive material
which is then al- with increasing connector miniaturization. Difficul-
lowed to cure, with constriction of the holes apply- ties in pitch control
arise because of the inherent  25  ing sufficient radial force to the
resilient conductor physical properties of the inter-terminal dielectric
portions to cause them to bulge outwardly beyond material of which the
housings are made. For ex-    the surfaces of the dielectric rubber sheet.
Such ample, it is well known that many plastics tend to  arrangements are,
however, limited to compressive swell somewhat with increasing humidity.
Also,      engagement with coextensive planar electronic de- thicknesses of
the metal stock from which termi-  30  vices. nals are formed can vary
slightly from terminal to     The object of the present invention is to
pro- terminal. These and other like processes tend to    vide for better
pitch control of terminals in connec- deteriorate the dimensional tolerance
of connector  tors which may be of greatly reduced size and assemblies.
Nonetheless, there is an increasing     greatly reduced terminal centerline
spacing. need to reduce the pitch or centerline spacing of  35  From one
aspect the present invention pro- electrical connector assemblies,
including not only  vides a connector assembly adapted to mate elec-
assemblies mounted on a printed circuit board, but  trically with an
electronic device having closely also the connector assemblies found in
connector    spaced circuits comprising plugs, connector receptacles, and
other electronic     a generally linear terminal array having a plu-
devices.                                       40  rality of spaced-apart
terminals with dielectric Other difficulties have been encountered in
means disposed to provide insulation between ad- providing connector
arrangements for liquid crystal  jacent terminals, displays and the like. A
liquid crystal display is     said dielectric means being a pitch
controlling typically a thin wafer-like electronic package en-  amount of a
resiliently compressible dielectric ma- capsulated in glass. Because of its
essentially two-  45  terial between adjacent sides of the terminals so
dimensional configuration (i.e. its relatively thin  that the terminal
array is resiliently compressible in construction), and because displays
are elongated   an accordian-like fashion, and characterised in that along
a direction parallel to the mounted surface, it  the terminals are metal
terminals and each terminal is difficult to provide effective simultaneous
elec-  has a portion adapted to mate with a corresponding trical connection
with all segments of the display,  50  one of said closely packed circuits
and further while preventing stressing of the display which
characterised by housing means including a gen- would cause the glass
package to crack.             orally elongated terminal receiving cavity
having a One arrangement typically provided for over-    length less than
the uncompressed length of the coming these difficulties is popularly known
in the  array for mounting said array in linear compression; art as a
"Zebra strip". An example of this connec-  55  whereby the spacings between
the terminals tor arrangement is shown in United States Patent    are
self-compensating to allow for alignment with No. 4,008,300 issued to
Timothy Ponn. A method     said circuits. of producing this connector
arrangement includes       The present invention further provides a meth- 



2    3                  EP0229502B1                         4 od of forming
a connector assembly for mating         terminals of different thicknesses,
Illustrating the electrically to an electronic device having closely
pitch control of terminals provided by the spaced circuits, the connector
assembly including     present invention; a plurality of spaced-apart metal
terminals, each     FIG. 10 is a schematic plan view of a work having a
portion adapted to mate with a corre-   5    station for assembling a
connector stack by a sponding one of said closely spaced circuits, the
method according to the present invention; and method being characterized
by the steps of dis-       FIG. 11 is an elevation view of Figure 10.
posing a pitch controlling amount of a resiliently compressible dielectric
means adjacent each termi-  DETAILED DESCRIPTION WITH REFERENCE TO nal so
that, when the terminals are stacked, insula-  10  THE DRAWINGS tion is
provided between adjacent terminals, ar- ranging the terminals in a stacked
generally linear    Referring now to the drawings, and especially array,
linearly compressing the stacked array in an  to Figures 1 and 2, an
electrical connector assem- accordian-like fashion, inserting the
compressed ar-  bly according to the present invention is indicated ray in
a housing, and maintaining the array in linear  15  generally at 10.
Assembly 10 includes a generally compression in said housing, whereby the
spac-     linear array of spaced-apart metallic terminals 12 ings between
the terminals are self-compensating   with layers of insulation 14 disposed
between the to allow for alignment with said circuits.         terminals.
Each terminal 12 has a generally C- Some ways of carrying out the present
inven-    shaped mating portion 16 adapted to mate with an tion In both its
apparatus and method aspects will  20  edge of a printed circuit board, a
board-engaging now be described in detail by way of example with   body
portion 18 and a soldertail 20. reference to drawings.
Insulation 14 disposed between adjacent termi- nals is comprised of a
resiliently compressible ma- BRIEF DESCRIPTION OF THE DRAWINGS
terial such as rubber. The material of insulation 14 25  is of a type which
is compressible at least 20% of In the drawings, wherein like elements are
rer-  its bulk, so as to exhibit both an outwardly directed ferenced alike,
spring bias force, and a spring resistance to further FIG. 1 is an exploded
perspective view of a      inward compression. connector assembly of the
present invention,         The generally linear array of terminals 12 and
shown mounted to a printed circuit board;   30  insulation portions 14 is
linearly compressed in the FIGS. 2a to 2d show the assembly of the con-
direction of arrows 22, in an accordian-like fashion, nector of Figure 1
wherein Figures 2a and 2b     and inserted in a frame-like housing 24.
Thereafter show two different stacks of terminals having    the array is
allowed to expand in an outward direc- different thicknesses, Figure 2c
shows the as-   tion against opposing walls 26 of housing 24. Hous- sembly
of one of the terminal stacks within a   35  ing 24 is dimensioned to
maintain the array in housing, and Figure 2d shows the completed
partial linear compression so that insulator portions connector assembly
mounted on a printed cir-     14 bias terminals 12 for spring loaded,
floating cuit board;                                      mounting. Housing
24 may include inwardly ex- FIG. 3 shows an exploded perspective view of a
tending collar portions 28 which constrain the ter- modular telephone plug
constructed in accor-  40   minal body portions 18 against upward movement
dance with the present invention;                once installed in the
housing. Also included in FIG. 4 is an exploded perspective view of a
housing 24 are board-receiving slots 30 which co- receptacle connector
constructed in accordance   operate with terminal mating portions 16 to
receive with the present invention;                      an edge of a
printed circuit board, as is known in FIGS. 5a to 5c show three different
terminals  45  the art. ready for assembly in a connector assembly
Thereafter, the connector assembly 10 is ad- according to the present
invention;              vanced toward printed circuit board 32 such that
FIG. 6 shows a stacked terminal assembly ac-     mounting ears 34 of
housing 24 are received in cording to the present invention, utilizing
termi-  corresponding apertures 36 formed in board 32. nals similar to
those shown in Figure 5c;   50   Concurrently therewith, the soldertails 20
are re- FIG. 7 is an elevational view of an improperly-  ceived in
corresponding apertures 37 where they formed stacked assembly of Figure 6
showing,     are brought in close proximity with circuits or elec- in
exaggerated form, fan-out misalignment of     trical traces 38 formed on
the underside 39 of that assembly;                                   board
32 (see Figure 2d). 



FIG. 8 is a plan view of the assembly of Figure  55  Referring now to
Figure 2, assembly of con- 6;
nector arrangement 10 will be described in greater FIG. 9 shows a plan view
of two connector        detail. Figures 2a and 2b show two alternative
assemblies of the present invention, each having  stacked arrays of
terminals 12 and insulation layers 3    5                 EP 0 229 502 B1
6 14. The terminals 12 of Figure 2a are formed from  the insulation of
conductors 48. slightly thicker metal stock than those of Figure 2b,
Connector 44 includes a housing 54 formed of the different thickness being
exaggerated for the   molded dielectric material. Housing 54 includes a
purposes of illustration. In contrast, the terminals  frame-like portion 56
overlying the circuits or con- 12 of Figure 2b are formed from thinner
stock.   5   ductors 48, of cable 48. The array of terminals 50 Either
array, that of Figure 2a or of Figure 2b, may  and insulator portions 52 is
linearly compressed, be encountered in a production environment. In     and
inserted into the frame-like portion 56, in a either event, the array is
linearly compressed to a  manner similar to that illustrated in Figure 2.
final length La shown at the top of Figure 2c. The     The frame portion 56
of housing 54 may be of compressed array is inserted in housing 24, and
10  sufficient array-receiving depth to allow the termi- allowed to expand
against housing walls 26, which   nals 50 of the array to be received
between oppos- are spaced a distance Lh apart from each other.     ing
frame walls, before insulation piercing portions The final length Lh of the
array is slightly larger  53 are driven into insulation-clad conductors 48
than length La, but is significantly less than its  (whereupon terminals 50
will be fixed in position, uncompressed length by an amount which ensures
15  unable to float). If this extra depth cannot be pro- at least 20%
compression of the bulk of each      vided In frame 56, then application
tooling must be insulator layer 14 to provide the required resilience
provided to linearly compress the array, and hold for floating terminal
mounting and automatic cen-   the array in linear compression as insulating
pierc- terline self-compensation.                         ing tips 53 are
driven into conductors 48. Terminals The length Lh of the housing 24 is
carefully  20  50 will be free to float within the application tooling
controlled to match the total length of the array of  prior to termination
to conductors 48, it being un- circuits 38 to which the terminals must be
mated.   derstood that the application tooling must, in part, The same
housing 24 would be used for either        consist of a frame similar to
the frame 56 of hous- array of Figure 2a or Figure 3b, even though the
ing 54. uncompressed lengths of those arrays may differ.    25  Referring
now to Figure 4, a further embodi- As will now become apparent, the
terminals 12   ment of a plug connector according to the present of either
array of Figure 2a or 2b are mounted in a  invention is indicated generally
at 58. The connec- "floating" arrangement, owing to the resiliently   tor
arrangement includes a plurality of spaced-apart compressible material 14.
As will be explained in  terminals 60 spaced apart by resiliently compress-
greater detail herein, the connector assembly being   30  ible material 62
disposed between each terminal. described provides a self-compensating
alignment    Terminals 60 include a forward mating portion 64 of terminals,
which automatically adjusts for differ-  and a body portion 66. Mating
portion 64 is of a ences In manufacturing tolerances of terminal       type
providing a downwardly directed spring bias stock, insulation stock, or the
dimensions of hous-  force for mating with the edge of a printed circuit
ing 24. Housing 24 is configured to overlie circuit  35  board, flat
flexible cable, or a flag-type terminal. traces 38 in a predetermined
alignment therewith,   The array of terminals 60 and insulators 62 is, as
when mounting ears 34 are received in apertures     explained before,
linearly compressed and inserted 36.
in a dielectric housing 68. A frame-like portion 70 The resulting
arrangement of Figure 2d Is       of housing 68 is provided to receive the
com- ready for a soldered mating of terminal soldertails  40  pressed
array. 20 to the circuits 38 of printed circuit board 32.     Terminals 60
are adapted to mate with circuits Once terminals 12 are soldered in place,
the resil-  disposed within housing 68. For example, housing lent material
14 is relied upon to electrically isolate  68 can be made to accept a cable
72, similar to adjacent terminals 12 from each other.              the
cable 46 described with reference to Figure 3. With reference now to Figure
3, the present  45   Cable 72 includes a plurality of individual circuit
invention is directed not only to connector assem-  conductors 74. The
rearward ends of terminals 60 blies for printed circuit boards, but also to
connec-  conveniently include piercing tips 76 which provide tor assemblies
for other electrical devices. For ex-  axial penetration of conductor 74,
as the array is ample, the electrical device shown in Figure 3
inserted in housing 68. Other electrical mating ar- comprises an electrical
plug connector generally  so  rangements between terminals 60 and circuits
car- 



indicated at 44. The plug connector accepts a       ried within housing 68
will become apparent to multiconductor cable 46 containing a plurality of
those skilled in the art upon study of the descrip- circuits in the form of
insulation-clad electrical con-  tion herein. ductors 48. As before,
terminals 50 are spaced         In each of the several embodiments
discussed apart in a linear array by resiliently compressible  55  above,
the linear array of terminals and resiliently insulator portions 52.
Terminals 50 are of a type   compressible insulator portions is linearly
com- known in the modular telephone connector art, and   pressed to a
foreshortened length to allow insertion include insulation piercing tips 53
for penetrating  in a frame-like housing. In each embodiment, the 4    *
7                  EP 0 229 502 B1                     8 terminals are free
to float when installed in the   94 will be designated by the numeral 106
while the frame-like housing, owing to the compressible resil-  array
mounted in recess 96 will be designated by ience of the Insulator material.
the numeral 108. Referring now to Figures 5a to 5c , three           In the
particular arrangement shown in Figure different terminals 80, 82, 84
respectively are   5   9, insulator portions are not provided at the ends
of shown. The terminal 80 is of the surface mount      the several arrays
106, 108. Consequently, the type, having an engaging surface 81 adapted for
outside end surfaces of each stacked array 106, soldered surface mounting
to a conductive pad 83    108 will be precisely aligned with each other.
Due affixed to the surface of substrate 85. Figures 5a to  to the
difference in thickness "d" between termi- 5c illustrate alternative
configurations of resiliently  10  nals 98, 102, the centerline positions
of the end compressible insulation material 86 provided be-    terminals
will not be colinearly aligned. However, tween terminals. In each of the
figures, the termi-  misalignment will not be as great as the full thick-
nals are assumed to be of equal thickness through-  ness difference "d". In
fact, the difference in cen- out their cross section. The centroid, or
center of  terline positions of end terminals is of thickness each
cross-sectional area of each terminal can be   15  1/2d. When an odd number
of terminals are pro- mathematically computed, and is shown in its ap-
vided in a given linear stacked array, the centerline proximate position by
the reference letter "C". The  positions of the central terminals will also
be col- resiliently compressible material 86 is applied to  inearly aligned
regardless of variation in terminal each terminal such that, upon linear
compression in  thicknesses or insulator thicknesses. The remaining a
stacked array (as explained above with reference   20  ("intermediate")
terminals of an array will have their K   to Figure 2), the net forces
applied to each terminal  centerline positions displaced or offset by a
fraction will be balanced about the centroid "C" of the      of the
thickness difference "d". For example, in the terminal cross-section. This
is achieved in a variety  five terminal arrangements shown in Figure 9, the
of ways, the diversity of which is illustrated in the  centerline offsets
of the "intermediate" terminals different Figures 5a to 5c.
25  (those not at the end or the center of a stacked For example, referring
to Figure 6, terminals   linear array) will be offset by the difference
one- similar to those of Figure 5c are shown In a        fourth d. If
eleven terminals were provided the stacked linear array. If the forces are
not balanced  offset difference of intermediate terminal center- about the
cross-sectional centroid "C" of each ter-  lines would be offset one-tenth
d. minal 84, a fan-out misalignment of terminals 84   30   Thus, the center
or central terminals would always will result, as shown in the elevation
view of Figure  be identically placed, the end terminals would be 7. The
misalignment is shown in a vertical plane in  offset at most by a distance
1/2 d, and the remain- Figure 7, it being understood that misalignment can
ing intermediate terminals would have an average also occur in a
perpendicular, i.e. horizontal, plane  centerline offset significantly
smaller than the as- when insulation material 86 is improperly applied in
35  sumed difference d--that is, the remaining 1/2 d an unbalanced fashion.
However, centroid balanc-    offset is spread out or averaged over the
number of ing can be readily achieved, such that horizontal   intermediate
terminals. The same averaging princi- fan-out misalignment does not occur,
as shown in    ple applies to even quantities of terminals. the plan view
of Figure 8. In Figures 6 to 8, the line  Refering now to Figure 10, an
arrangement for 88 lies along the cross-section centroid "C" of  40
forming a connector assembly of the present inven- each terminal 84 of the
linear array.              tion by a method according to the present inven-
Referring now to Figure 9, the self-compensat-  tion is generally indicated
at 112. Work station 112 ing, or self-centering feature will be described
in  includes a first feed track 114 for the terminals 12, greater detail.
Figure 9 is a plan view of a housing  which are conveniently stamped from a
unitary 92 having two frame-like array-receiving recesses   45   metal
blank, being formed in an end-to-end reela- 94, 96 respectively. An array
of terminals 98 and   ble configuration as shown in the elevation view of 



resiliently compressible insulator portions 100 is  Figure 11. Similarly,
work station 112 includes a shown in the upper portion of Figure 9,
installed in  second feed track 116 for supplying a plurality of recess 94.
Similarly, a linear array of terminals 102  insulator portions 14 which are
conveniently pro- and resiliently compressible insulator portions 104   50
vided by stamping an integral blank of resiliently is shown installed in
lower recess 96. Recesses 94,  compressible material to produce insulator
portions 96 are similarly dimensioned, but the terminals 102  14 arranged
end-to-end in a reelable configuration. are (shown to an exaggerated
degree) wider or       Cutting blades not shown in the figure are provided
thicker than the terminals 98, by an amount "d". As  at each feed track to
sever individual terminals 12 a result, the resiliently compressible
insulators 104  55  and individual insulator portions 14. Upon severing,
are compressed to a greater extent than insulators  an individual terminal
12 is inserted in a generally 100. For convenience in further description,
the    U-shaped forming track 118 (see Figure 10) where array of terminals
and insulators mounted in recess  it is pushed by plunger 120 against a
stop wall 122    9                 EP 0 229 602 B1                   10
formed at the bight of the forming track 118. There-   for mounting said
array in linear compression; after, an individual insulator portion 14 is
formed,       whereby the spacings between the termi- and introduced into
forming track 118. Plunger 120     nals are selfcompensating to allow for
align- pushes the insulator portion  14 against the           ment with
said circuits. previously-formed terminal 12. In this manner, a   5 linear
array of terminals 12 and insulator portions  2. The assembly of claim 1
further comprising 14 is conveniently stacked in forming track 118.
means (34) for mounting said housing to the The stacked linear array can
thereafter be re-      electronic device (32) so as to overlie said located
to an insertion station where it is loaded in  circuits in a predetermined
alignment there- [err] of the aforedescribed frame-like housings. If  10
with. desired, a stripe of binder material such as varnish can be applied
across a stacked array in the direc-  3. The assembly of claim 2 wherein
the elec- tion of stroke of plunger 120 to hold the array        tronic
device is a printed circuit board (32) together as a free standing, but
freely compressible   having circuits comprising soldertail-receiving
assembly, it being understood that the binder ma-  15  apertures (37) and
circuit traces (38) formed in terial would not impede the linear
compression of      said printed circuit board, said mating terminal
insulator portions in their final application.         portions comprising
soldertails (20) to be re- As shown in Figures 10 and 11, it is preferred
ceived through the circuit board apertures and that the sequential
succession of terminals is pre-    electrically mated with said printed
circuit served in the resulting stacked linear array, and   20  board
traces. likewise the sequential succession of insulator por- tions 14 is
also preserved within that array. This  4. The assembly of claim 2 wherein
the elec- ensures a minimum offset in centerline terminal        tronic
device is a printed circuit board (85) positions, due to variations in the
blank material     having circuits comprising conductive pads from which
the terminals and/or insulating portions   25  (83) mounted to the surface
of said printed 14 are formed.
circuit board, said mating terminal portions There has been described
multi-circuit elec-        comprising a mounting surface (81) to engage
trical connector assemblies which compensate for       said conductive
pads. changes in thicknesses of terminal members to provide a
self-compensating centerline spacing,  30  5. The assembly of claim 1
wherein said housing thereby to maintain a centerline spacing over a
comprises a terminal receiving recess (56) range of terminal thicknesses.
The electrical con-     formed in an insulator member overlying said nector
assemblies of improved centerline spacing       circuits. can be
incorporated in an electrical connector housing, such as that of an
electrical connector  35  6. The assembly of claim 5 wherein said insulator
plug or connector receptacle.                          member comprises a
connector housing adapt- ed to receive said circuits in the form of Claims
insulation-clad electrical wires (46) disposed in said housing, and said
terminal mating portions A connector assembly (22, 24) adapted to  40
comprise insulation penetrating portions (53) mate electrically with an
electronic device (32)    adapted to penetrate said wire insulation and
having closely spaced circuits comprising           make contact with said
electrical wires. a generally linear terminal array having a 



plurality of spaced-apart terminals (12) with   7. A method of forming a
connector assembly for dielectric means (14) disposed to provide in-  45
mating electrically to an electronic device hav- sulation between adjacent
terminals,                ing closely spaced circuits, the connector as-
said dielectric means being a pitch control-    sembly including a
plurality of spaced-apart ling amount of a resiliently compressible di-
metal terminals, each having a portion adapted electric material between
adjacent sides of the     to mate with a corresponding one of said
terminals so that the terminal array is resil-  50  closely spaced
circuits, the method being iently compressible in an accordian-like fash-
characterized by the steps of ion, and characterised in that the terminals
(12)      disposing a pitch controlling amount of a are metal terminals and
each terminal has a         resiliently compressible dielectric means adja-
portion adapted to mate with a corresponding        cent each terminal so
that, when the terminals one of said closely packed circuits, and a   55
are stacked, insulation is provided between housing means (24) includes a
generally elon-       adjacent terminals, gated terminal receiving cavity
having a length        arranging the terminals in a stacked gen- less than
the uncompressed length of the array     erally linear array,    EP 0 229
502 B1                     10 formed at the bight of the forming track 118.
There-    for mounting said array in linear compression; after, an
individual insulator portion 14 is formed,        whereby the spacings
between the termi- and Introduced into forming track 118. Plunger 120
nals are selfcompensating to allow for align- pushes the insulator portion
14 against the            ment with said circuits. previously-formed
terminal 12. In this manner, a   5 linear array of terminals 12 and
insulator portions  2. The assembly of claim 1 further comprising 14 is
conveniently stacked in forming track 118.        means (34) for mounting
said housing to the The stacked linear array can thereafter be re-
electronic device (32) so as to overlie said located to an insertion
station where it is loaded in   circuits in a predetermined alignment
there- ne of the aforedescribed frame-like housings. If  10    with.
desired, a stripe of binder material such as varnish can be applied across
a stacked array in the direc-  3  The assembly of claim 2 wherein the elec-
tion of stroke of plunger 120 to hold the array         tronic device is a
printed circuit board (32) together as a free standing, but freely
compressible    having circuits comprising soldertail-receiving assembly,
it being understood that the binder ma-   is  apertures (37) and circuit
traces (38) formed in terial would not impede the linear compression of
said printed circuit board, said mating terminal insulator portions in
their final application.          portions comprising soldertails (20) to
be re- As shown in Figures 10 and 11, it is preferred       ceived through
the circuit board apertures and that the sequential succession of terminals
is pre-     electrically mated with said printed circuit served in the
resulting stacked linear array, and   20  board traces. likewise the
sequential succession of insulator por- tions 14 is also preserved within
that array. This.  4. The assembly of claim 2 wherein the elec- ensures a
minimum offset in centerline terminal         tronic device is a printed
circuit board (85) positions, due to variations in the blank material
having circuits comprising conductive pads from which the terminals and/or
insulating portions   25  (83) mounted to the surface of said printed 14
are formed.                                          circuit board, said
mating terminal portions There has been described multi-circuit elec-
comprising a mounting surface (81) to engage trical connector assemblies
which compensate for        said conductive pads. changes in thicknesses of
terminal members  to provide a self-compensating centerline spacing,   30
5. The assembly of claim 1 wherein said housing thereby to maintain a
centerline spacing over a         comprises a terminal receiving recess
(56) range of terminal thicknesses. The electrical con-      formed in an
insulator member overlying said nector assemblies of improved centerline
spacing        circuits. can be incorporated in an electrical connector
housing, such as that of an electrical connector   35  6. The assembly of
claim 5 wherein said insulator plug or connector receptacle.
member comprises a connector housing adapt- ed to receive said circuits in
the form of Claims
insulation-clad electrical wires (46) disposed in said housing, and said
terminal mating portions A connector assembly (22, 24) adapted to   40
comprise insulation penetrating portions (53) 



mate electrically with an electronic device (32)     adapted to penetrate
said wire insulation and having closely spaced circuits comprising
make contact with said electrical wires. a generally linear terminal array
having a plurality of spaced-apart terminals (12) with    7. A method of
forming a connector assembly for dielectric means (14) disposed to provide
in-   45   mating electrically to an electronic device hav- sulation
between adjacent terminals,                ing closely spaced circuits, the
connector as- said dielectric means being a pitch control-     sembly
including a plurality of spaced-apart ling amount of a resiliently
compressible di-        metal terminals, each having a portion adapted
electric material between adjacent sides of the     to mate with a
corresponding one of said terminals so that the terminal array is resil-
so   closely spaced circuits, the method being iently compressible in an
accordian-like fash-       characterized by the steps of ion, and
characterised in that the terminals (12)       disposing a pitch
controlling amount of a are metal terminals and each terminal has a
resiliently compressible dielectric means adja- portion adapted to mate
with a corresponding         cent each terminal so that, when the terminals
one of said closely packed circuits, and a   55      are stacked,
insulation is provided between housing means (24) includes a generally
elon-        adjacent terminals, gated terminal receiving cavity having a
length         arranging the terminals in a stacked gen- less than the
uncompressed length of the array       erally linear array, 6    11
EP 0 229 502 B1                    12 linearly compressing the stacked
array in       rie de bornes generalement lin6aire, compor- an
accordian-like fashion;                         tant une pluralit6 de
bornes espac6es (12), inserting the compressed array in a hous-       avec
des moyens dielectriques (14) disposes ing; and
entre elles, afin d'assurer une isolation entre maintaining the array in
linear compression    5  des bomes voisines, ces moyens di6lectriques in
said housing;                                   dtant une quantit6,
commandant le pas, d'un whereby the spacings between the termi-
materiau dielectrique compressible 6lastique- nals are self-compensating to
allow for align-      ment situ6 entre des c8tes voisins des bornes ment
with said circuits.                            de telle fagon que la sdrie
de bornes soit of  10  compressible 6lastiquement  l la manibre d'un 8. The
method of claim 7 wherein said step of          accordeon, et caracterisd
en ce quo les bornes arranging said terminals in a generally linear
(12) sont des bornes metalliques et chaque array comprises the steps of
borne comporte une partie adapt6e de manibre forming a continuous
sequential succes-         d se raccorder A un circuit correspondant par-
sion of terminals from a metal blank,      15       mi les circuits
6troitement espac~s, et un bor- forming a continuous sequential succes-
tier (24) comports une cavit6 de reception des sion of resiliently
compressible dielectric mem-    bomes, generalement allongee, ayant une
Ion- bers from a dielectric body and                    gueur inf6rieure &
la longueur de la s~rle & maintaining the sequences of said termi-
N'tat non comprim6, afin d'assurer le montage nals and said dielectric
members while inter-  20   de cette serie sous une compression Iin6aire,
leaving said terminals and said dielectric mem-     les espacements entre
les bomes 6tant auto- bers in a stacked linear array.
compensateurs pour permettre un alignement avec le circuit. 9. The method
of claim 8 wherein said terminal forming step and said dielectric member
for-  25  2. Ensemble suivant la revendication 1 caractfri- ming step each
comprises the step of forming       s6 en co qu'il comprend en outre des
moyens said terminals and said dielectric members in      (34) pour le
montage du boitier sur le dispositif end-to-end continuous sequences from
unitary       6loctronique (32) de manibre qu'il surmonte les metal and
dielectric blanks, and severing the      circuits avec un alignement
pr6d6termine avec formed blanks to form discrete terminals and   30   ces
circuits. dielectric members respectively. 3. Ensemble suivant la
revendication 2 caract~ri- 10. The method of claim 7, 8 or 9 further
compris-     se en ce que le dispositif 6lectronique est une ing the step
of coating said stacked linear         carte de circuit imprime (32) ayant
des circuits array with a binder material to form a free   35    comprenant
des ouvertures (37) pour la rdcep- standing compressible assembly.
tion de pattes de soudage et des tracks de 



circuit (38) formds dans la carte de circuit 11. The method of claim 7, 8,
9 or 10 further          imprimd, les parties de raccordement des bor-
comprising the stop of mounting said housing        nes compronant des
pattes de soudage (20) to said device so as to overlie said circuits in a
4o  destindes a passer & travers les ouvertures de predetermined alignment
therewith.                  Ia carte de circuit imprim6 et & se raccorder
dlectriquement avec les tracks de la carte de 12. The method of claim 7, 8,
9, 10 or 11 wherein      circuit imprim6. the step of maintaining the array
in linear com- pression while in said housing comprises the   45  4.
Ensemble suivant la revendication 2 caracteri- step of providing a housing
having a generally      s6 en ce quo le dispositif 6lectronique est une
elongated terminal receiving cavity with a          carte de circuit
imprimd (85) ayant des circuits length less than the uncompressed length of
constituds par des patins conducteurs (83) the array, and allowing the
array to partially      mont6s sur la surface de la carte de circuit expand
against the housing after being insert-  so  impdimd, les parties de
raccordement des bor- ed therein.
nes constituant une surface de montage (81) destinoe A venir en contact
avec les patins Revendlcatlons
conducteurs. 1. Ensemble connecteur (22,24) adapte de ma-  55  5. Ensemble
suivant la revendlcation 1 caract~ri- niAre b pouvoir 8tre raccordd
6lectriquement &      sW  en ce que le boitier comprend un creux un
dispositif dlectronique (32) ayant des cir-     (56) de r6ception des
bornes form~es dans un cults espaces 6troitement, comprenant une s6-
el6ment isolant surmontant lee circuits. 7    13                EP 0 229 02
B1                    14          C  L 6. Ensemble suivant la revendication
5 caract6ri-    lectrique, et a couper les 6bauches formees de s4 en ce que
l'element Isolant est constitue      manibre h constituer respectivement
des bor- par un boltier de connectour adapte de manib-     nes discrbtes et
des 6elments di6lectriques re & recevoir les circuits sous la forme de fils
discrets. dlectriques (46) a gaines isolantes, disposes   6 dans te
boitier, et les parties de raccordements  10. Procede suivant l'une
quelconque des revendi- des bornes sont constituees par des parties
cations 7,8 ou 9 caracterise en ce qu'il corn- (53) de p~ndtration dans une
isolation, lesquel-  prend en outre l'etape consistant & revOtir la ls sont
adapt6es de manibre a pouvoir pen6-      sride lin6aire empil6e au moyen
d'un liant afin trer dans les isolations des fits et & etablir un   io  de
former un ensemble compressible indepen- contact avec les fils 6lectriques.
dant se tenant de lui-meme. 7. Procede de fabrication d'un ensemble connec-
11. Procede sulvant l'une quelconque des revendi- tour destin6 A etre
raccorde 6lectriquement a     cations 7,8,9 ou 10 caract~ris4 en ce qu'll
un dispositif electronique comportant des cir-  is  comprend en outre
l'etape consistant & monter cuits espaces 6troitement, I'ensemble connec-
le boltier sur le dispositif de maniere que le tour comportant une
pluralit6 de bomes metal-     boltier surmonte les circuits on 6tant dans
un tiques espac6es les unes des autres, chaque       alignement
pr~determin6 avec ceux-ci. borne ayant une partie adaptee de manibre a se
raccorder a un circuit correspondant parml  20  12. Procede suivant l'une
quelconque des revendi- Ies circuits espaces etroitement, caract~ris6 en
cations 7,8,9,10 ou 11 caracterise en ce que ce qu il comprend les 6tapes
consistent &         I'etape de maintien de la sdrie en compression
disposer une quantit6, commandant le pas,         lineaire, tandis qu'elle
se trouve dans le boltier, d'un moyen di6lectrique compressible Olasti-
comprend l'etape consistbnt & prdvoir un boW- quement adjacent a chaque
borne de telle  25     tier ayant une cavite de reception des bornes, fagon
que, lorsque les bornes sont empil6es,     g9n6ralement allong6e, dont la
longueur est une isolation solt cr4e. entre des bornes voisi-  inf6drieure
& la longueur de la sefie a l'tat non nes, a disposer les bornes suivant
une surie      comprim6, et a permettre a la s~rie de se empile
g6n6ralement lineaire, & comprimer        dilator partiellement contre le
boitier aprbs lineairement la serie empilee & la manibre d'un   3o  avoir
6t6 introduite dans celul-ci. accordeon, a ins~rer la serie comprimee dans
un boltier et A maintenir la surie on compres-  PatentansprUche sion
lin6aire & l'interieur du boltier, les espace- ments entre les bomes etant
autocompensa-      1. Verbindereinheit (22,24) fOr elne elektrische 



tour de maniere a permettre d'obtenir l'aligne-  35  Kopplung mit elner
elektronischen Einrichtung ment avec les circuits.
(32) mit eng beabstandeten Schaltkreisen, be- stehend aus 8. Procod6
suivant la revendication 7 caract6risd        einer im allgemeinen
linienf6rmigen An- en ce quo l'6tape consistant & disposer les
schluBteilanordnung mit einer Mehrzahl beab- bornes suivant une s6rie
g6n6ralement tin~aire  40  standoter Anschlu~teile (12) mit einer
dielektri- comprend les dtapes consistant a former une       schen
Einrichtung (14) mit einer Anordnung succession sdquentielle continue de
bornes &      zur Herbeif~hrung einer Isollerung zwischen partir d'une
6bauche mdtallique, A former une     benachbarten AnschluBteilen,
succession s~quentielle continue d'6l6ments           wobel die
dielektrische Einrichtung eine di~lectriques compressibles dlastiquement &
45  die Teilung regulierende Menge eines elastisch partir d'un corps
didlectrique et & maintenir les  komprimierbaren dieloktrischen Materials
zwi- s~quences des bornes et des 6l6ments di6lec-      schen benachbarten
Soiten der AnschluBteile trique tout en entremelant les bomes et les
ist, so daP die AnschluBteilanordnung elastisch 6lments di~lectriques sous
la forme d'une        In fattenbalgartiger Weise komprimierbar ist, sdrie
lineaire empil~e.                   so      dadurch gekennzoichnet, daB die
Anschtuluteile (12) Metallanschlulteile sind und jedes An- 9. Proc~d6
suivant la revendication 8 caractbris6     schluBtell eonen mit elnem
entsprechenden der en ce que l'Ntape de formation des bomnes et      dicht
beabstandeten Schaltkreise koppelbaren l'etape de formation des 6lements
dielectrique    Bereich aufweist und ein Gehfuse (24) einen comprennent
chacune l'etape consistent & for-  55  AnschluBteilaufnahmeraum von
langgestreckter mer les bornes et les 6lments didlectriques      Grundform
besitzt, der eine geringere Lange sulvant des sequences continues bout A
bout a     als die unkomprimierte LAnge der Anordnung partir d'ebauches
unitaires m~tallique et di6-    fUr elne Anbringung der Anordnung in
linearer 8    15                EP 0 229 502 B1                     16   I
1111111   11111 lLlti 11 1! Kompression besitzt,
richtung angrenzend an jedes Anschlulteil an- wodurch die Abstande zwischen
den An-           geordnet wird, so daB, wenn die AnschluBteile
schlulteilen fir elne Ausrichtung mit den           eingestapelt sind, eine
Isolierung zwischen be- Schaltkreisen selbstausgleichend sind.
nachbarten Anschluflteilen gebildet ist, .5         die Anschlulteile in
einer gestapelten, im 2. Einheit nach Anspruch 1, femer mit einer En-
allgemeinen linienf6rmigen Anordnung ange- richtung (34) zum Anbringen des
Gehauses an         ordnet werden, der elektronischen Einrichtung (32),
derart, daB       die gestapelte Anordnung in einer falten- es die
Schaltkreise in einer vorbestimmten          balg~hnlichen Form linear
komprimiert wird, _,    Ausrichtung mit diesen Obergreift.          10
die komprimierte Anordnung in ein Gehau- se eingesetzt wird und 3. Einheit
nach Anspruch 2, bei der die elektroni-         die Anordnung in linearer
Kompression im sche Einrichtung eine gedruckte Leiterplatte        Gehause
gehalten wird, (32) mit Schaltkreisen ist, die Lotfahnen-Auf-
wodurch die Abstande zwischen den An- nahme6ffnungen (37) und in der
gedruckten   i5      schlulteilen fUr eine Ausrichtung mit den Leiterplatte
gebildete Leiterbahnen (38) umfas-     Schaltkreisen selbstausgleichend
sind. sen, wobei die Anschluliteilkopplungsbereiche Loffahnen (20)
umfassen, die durch die Leiter-  8. Verfahren nach Anspruch 7, bei dem  der
platten6ffnungen hindurch aufzunehmen und           Schritt der Anordnung
der Anschlulteile in ei- mit den gedruckten Leiterplattenbahnen elek-  20
ner im aligemeinen linienf6rmigen Anordnung trisch zu koppein sind.
die Schritte umfatt, daB eine kontinuierliche Sequenzfolge von An- 4.
Einheit nach Anspruch 2, bei der das elektroni-     schlufiteilen von einem
MetallwerkstOck gebil- sche Gerat eine gedruckte Leiterplatte (85) mit
det wird, Schaltkreisen ist, die auf der Oberflache der  26      eine
konfinuierliche Sequenzfolge von ela- gedruckten Leiterplatte angebrachte
Leitschie-      stisch komprimierbaren dielektrischen Teilen nen (83)
umfassen, wobei die Anschlulteil-          von einem dielektrischen Korper
gebildet wird kopplungsbereiche elne Montageflache (81) far       und einen
Eingriff mit den Leitschienen umfassen.          die Sequenzen der
Anschlulteile und der 30      dielektrischen Teile aufrechterhalten wird,
wah- 



5. Einheit nach Anspruch 1, be! der das Gehiuse        rend die
AnschluBteile und die dielektrischen eine
Anschlutteil-Aufnahmeausnehmung(56)          Teile in einer gestapelten
linienformigen An- umfalt, die in einem die Schaltkreise Ubergrei-
ordnung eingeschichtet werden. fenden Isolationsteil gebildet ist. 35  9.
Verfahren nach Anspruch 8, bei dem der An- 6. Elnheit nach Anspruch 5, bei
der das Isola-         schluBteilbildeschritt und der Dielektrikteilbilde-
tionsteil ein zur Aufnahme der Schaltkreise in      schritt jeweils den
Schritt umfassen, dafl die Form isolationsUberzogener, in dem Gehause
AnschluBteile und die dielektrischen Teile in angeordneter elektrischer
Drahte (46) geeigne-      von Ende zu Ende kontinuierlichen Sequenzen tes
VerbindergehAuse umfalt, wobei die An-  4o      aus , einheitlichen Metall-
und dielektrischen schluBteilkopplungsbereiche  isolationsdurch-
Werksticken  gebildet und  die gebildeten dringende Bereiche (53) umfassen,
die geeig-        Werkst~cke zur Bildung einzelner Anschlultei- net sind,
die Drahtisolierung zu durchdringen      le bzw. dielektrischer Toile
getrennt warden. und elnen Kontakt mit den elektrischen Drah- ten
herzustellen.                          46  10. Verfahren nach Anspruch 7, 8
oder 9, ferner mit dem Schritt des Oberziehens der gestapel- 7. Verfahren
zum Herstellen einer Verbinderein-        ten linearen Anordnung mit einem
Bindemate- heit zur elektrischen Kopplung mit einer elek-      rial zur
Bildung ainer freistehenden kompri- tronischen Einrichtung mit eng
beabstandeten        mierbaren Einhelt. Schaltkreisen, wobel die
Verbindereinheit eine   60 Mehrzahl beabstandeter  Metallanschluflteile
11. Verfahren nach Anspruch 7, 8, 9 oder 10, aufweist, von denen jeder
einen mit einem           femer mit dem  Schritt der Anbringung des
entsprechenden   der  eng  beanstandeten            Gehauses an dem Ger~t
derart, daB es die Schaltkreise koppelbaren Bereich aufwelst, und
Schaltkreise in einer vorbestimmten Ausrich- das Verfahren durch die
Schritte gekennzeich-   55  tung mit diesem Ubergreift. net ist, daI eine
die Teilung regulierende Menge einer   12. Verfahren nach Anspruch 7, 8, 5,
10 oder 11, elastisch komprimierbaren dielektrischen Ein-       bei dam der
Schritt der Aufrechterhaltung der    17                 EP 0 229 502 B1
18         | .1111111 Hill I11111  1 Anordnung In linearer Kompression im
Gehiu- se den Schritt umfait, daO ein Gehluse mit einer
AnschluBteilaufnahme6ffnung von lang- gestreckter Grundgestalt mit einer
LAnge be- reitgestelKt wird, die kleiner ist als die unkom-   5 primierte
Lange der Anordnung, und der An- ordnung ein teilweises Expandieren gegen
das Gehause nach dem Einsetzen. In dieses er- moglicht wird. 10 15 20 25 30
35 40 45 50 55 10    


