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compliant section is the force required to insert it into the hole and the
force required to withdraw it U.S. Patent 3 634 819 discloses a contact
from the hole. Although the two are related element having a compliant
section which may be   through a given range for a particular design and
inserted in a plated-through hole in a circuit   5    metal used, the
relation may not hold at the board. The compliant section includes two
resili-  higher extremes. For example, it was found that ent or spring
members, located intermediate the   one design required such a high
insertion force ends, having an arcuate configuration, forming a  that the
resilient or spring members were de- shape similar to an eye of a needle.
The periphery  formed and the resulting configuration resulted in of the
compliant section is greater than the   10   giving the section a taper pin
effect; i.e., the plated-through hole which receives it so that the
contact element could be withdrawn without section is compressed upon being
inserted there-  effort after only a slight dislodging motion. into. The
spring members will maintain the con-     Other problems noted included the
finding that tact element in position and further will also    certain
designs had no compliancy because the provide an excellent electrical
connection.   75   spring members could not bend or flex as the There is
disclosed in "Design Engineering"      section was being driven into the
hole. Contra, October 1977 at page 111, and in "Elektronik" Vol  highly
resilient spring members flexed so readily 30 No. 9, September 1981 a
compliant section for  that the contact element, mounted in the board,
circuit board contact elements comprising two     could be moved or rocked
back and forth quite spring members attached at their ends to upper   20
easily thereby causing electrical discontinuities. and lower sections of
the contact element and       The compliant section of the present
invention being formed to generally bow outwardly in        overcomes the
above and other problems. The opposite directions, the spring members being
major structural features of compliant section 10 each provided with a
downwardly and inwardly      includes two spring members 16, positioned be-
extending, load  receiving  oblique segment   25   tween a tail section 18
(note, however, that the attached to and positioned immediately below
compliant section could be the lowest part of the elongated, axially
extending segments.            contact element) and an upper contact
section 20. The present invention is intended to provide a  As these
sections can be of any shape and are not contact element of the above kind
which is sub-   directly important to the present invention, they
stantially improved to yield better retention and   30   are not shown.
electrical connection.                              As the drawing
indicates, the members are A contact element as defined in the second
identically shaped and include five segments. The paragraph of this
specification is, according to the  uppermost segments, indicated by
reference present invention characterised in that the spring  numeral 22,
are attached to section 20 and extend members are provided with second,
axially ex-   35   downwardly (towards tail section 18) and oblique-
tending segments attached to and positioned       ly outwardly therefrom.
Elongated segments 24 below the load-receiving oblique segments, and
extend straight axially downwardly from their with downwardly and inwardly
extending seg-       attachment to the first segments 22. Third seg- ments
attached to and positioned below the        ments 26, extending downwardly
and obliquely second axially extending segments.          40   inwardly;
i.e., towards each other, connect the For a better understanding of the
invention,    elongated second segments 24 with a second but reference will
now be made, by way of example,    shorter axially extending segments 28.
Segments to the accompanying drawings, in which:-          26 position
segments 28 inwardly relative to Figure 1 is an isometric view of the
compliant  segments 24. The fifth and last segments 30 section of a contact
element incorporating the   45   extend downwardly and obliquely inwardly
to features of the present invention;                their attachment with
tail section 18. Figure 2 is a view of the compliant section of    The
outwardly facing surfaces 32 of the spring Figure 1 positioned fully in a
plated-through hole  members  are  preferably  non-symmetrically in a
circuit board;                               curved from side to side;
i.e., traverse to the axis Figure 3 is a view of the compliant section of
50   of the contact eletnent. The cross-sectional draw- Figure 1 positioned
partially in a plated-through  ings in Figures 4 and 5 show this curvature.
hole having a minimum diameter;                     The overall
configuration of the two spring Figure4isaviewtakenalongline4-4ofFigure
members 16 are such as to define an angular 2; and
bowed compliant section with a disruption there- Figure 5 is a view taken
along line 5-5 of Figure     55   in occasioned by the second and shorter
vertical 3.                                                segments 28.
Compliant section 10, shown in the several        Figure 2 is a
cross-sectional view showing drawings, may be included into any one of
compliant section 10 fully inserted into plated- 



several different contact elements or pins which  through hole 12 in board
14. The outwardly facing are mounted in plated-through holes 12 (Figures
60   surfaces 32 on segments 24 are abutting the wall 2-5) in printed
circuit board 14 orthe like. The  defining the hole. The spring members are
in compliant section is that part of an element or pin  compression, having
been inserted into a hole of which is driven into the plated-through hole
and  less diameter than the distance between surfaces retained therein by
the resilient characteristics of  32 on opposing segments 24. Accordingly,
there the section. Two most important aspects of a   65   is excellent
electrical contact therebetween. 2    3                  0 134 094
4 Figure 4 is a cross-sectional view taken along   Claims line 4-4 in
Figure 2. This view shows second segments 24 pressing against the wall of
plated-    1. A compliant section (10) for circuit board through hole 12.
contact elements comprising two spring mem- The insertion of compliant
section 10 is in    5    bers (16), attached at their ends to upper and
effect, a two stage operation. Figure 3 shows the  lower sections (20, 18)
of the contact element and first stage which is inserting the section up to
the  being formed to generally bow outwardly in third segment 26. Figure 5
is a cross-sectional    opposite directions, the spring members (16) ew
taken along line 5-5 in Figure 3.               being each provided with a
downwardly and The significance of the two stage insertion   to  inwardly
extending, load receiving oblique seg- operation is that it permits beam
loading nearer   ment (26) attached to and positioned immediately to the
axial center of each spring member. Ac-     below elongated, axially
extending segments cordingly, the spring members, which are beams     (24),
characterised in that the spring members secured at each end, are able to
enjoy maximum     (16) are provided with second axially extending
resiliency because the stresses imparted to them    15   segments (28)
attached to and positioned below from the loading are more evenly
distributed       the load-receiving oblique segments (26), and along
their length. Central loading occurs        with downwardly and inwardly
extending seg- whether the plated-through hole is of maximum,     ments
(30) attached to and positioned below the minimum or intermediate diameter.
In a maxi-      second axially extending segments (28). mum diameter
condition, the two lower segments   20  2. The compliant section (10)
according to claim 28 and 30 will enter the hole under substantially  1
characterised in that the spring members (16) no insertion force. Loading,
i.e., pressure exerted  are further provided with upwardly and inwardly by
the wall, begins against the oblique surfaces   extending oblique segments
(22) attached to and on segments 26 as they engage the wall of hole
positioned above the axially extending segments 12. In a minimum diameter
hole, loading still  25   (24). begins with segments 26 but some very
little insertion force may be required to drive the       Patentanspruche
compliant section in that far, particularly if manu- facturing tolerances
are too loose.                  1. Nachgiebiger Abschnitt (10) fur
Schaltungs- Another advantage gained through the novel   so
platten-Kontaktelemente mit zwei Federelemen- compliant section structure
disclosed herein is   ten (16), die an ihren Enden an oberen und that
kinking of the spring members are avoided     unteren Abschnitten (20,18)
des Kontaktelements such as may occur when the loading point is
festgelegt sind und derart geformt sind, [err] sie adjacent one secured
end.                          sich in entgegengesetzten Richtungen
allgemein Yet another benefit is gained under the two    35   auswarts
biegen, wobei die Federelemente (16) stage insertion operation. The
compliant section   jeweils mit einem sich nach unten und einwarts is faily
well into the plated-through hole before  erstreckenden, schragen,
lastaufnehmenden Seg- the insertion forces become substantial. Thus the
ment (26) versehen sind, das unmittelbar unter- first stage insertion
provides partial seating in the  halb langgestreckten, sich axial
erstreckenden proper alignment and registration and after final   40
Segmenten (24) angeordnet und an diesen befe- insertion, the contact
element will be correctly   stigt ist, dadurch gekennzeichnet, [err] die
Federe- mounted on the board.                             lemente (16) mit
zweiten, sich axial erstreckenden Maximum resiliency is achieved from
central      Segmenten (28) versehen sind, die unterhalb der loading as
noted above. Further, resiliency is    lastaufnehmenden, schragen  Segmente
(26) maximized by the long, overall length of the   45   angeordnet und an
diesen befestigt sind, sowie spring members. Such length, however, does not
mit sich nach unten und einwarts erstreckenden distract from the ability of
the compliant section,  Segmenten (30), die unterhalb der zwelten, sich 



to have high retention in the hole. The oblique    axial erstreckenden
Segmente (28) angeordnet segments 22 and 30 provide a stiffness to the
und an diesen befestigt sind. members required for such retention without
so     2. Nachgiebiger Abschnitt (10) nach Anspruch degrading the
aforementioned resiliency.           1, dadurch gekennzeichnet, [err] die
Federelemen- In addition to the advantages noted above, the   te (16)
uberdies mit sich nach oben und einwarts compliant section of the present
invention exerts  erstreckenden schragen Segmenten (22) verse- a strong
force against the wall so that with the   hen sind, die uber den sich axial
erstreckenden high retention characteristics, the contact element   55
Segmenten (24) angeordnet und an diesen befe- cannot be easily rocked
laterally by a force di-   stigt sind. rected against the sections of the
element extend- ing above or below the board.
Revendications The foregoing detailed description has been given for
clearness of understanding only, and no   60  1. Troncon souple (10) pour
elements de unnecessary limitations should be understood       contact de
plaquette A circuit comprenant deux therefrom, as some modifications will
be obvious   elements a ressorts (16), relies par leurs extre- to those
skilled in the art.                       mites a des troncons superieur et
inferieur (20), 18) de l'element de contact, et formes de facon a 65   etre
bombes globalement vers l'exterieur dens    3                   0 134 094
4 Figure 4 is a cross-sectional view taken along   Claims line 4-4 in
Figure 2. This view shows second segments 24 pressing against the wall of
plated-     1. A compliant section (10) for circuit board through hole 12.
contact elements comprising two spring mem- The insertion of compliant
section 10 is in    5    bers (16), attached at their ends to upper and
effect, a two stage operation. Figure 3 shows the  lower sections (20, 181
of the contact element and first stage which is inserting the section up to
the  being formed to generally bow outwardly in third segment 26. Figure 5
is a cross-sectional    opposite directions, the spring members (16) 'ew
taken along line 5-5 in Figure 3.              being each provided with a
downwardly and The significance of the two stage insertion    10  inwardly
extending, load receiving oblique seg- operation is that it permits beam
loading nearer   ment (26) attached to and positioned immediately to the
axial center of each spring member. Ac-     below elongated, axially
extending segments cordingly, the spring members, which are beams     (24),
characterised in that the spring members secured at each end, are able to
enjoy maximum     (16) are provided with second axially extending
resiliency because the stresses imparted to them    15   segments (28)
attached to and positioned below from the loading are more evenly
distributed       the load-receiving oblique segments (26), and along their
length. Central loading  occurs        with downwardly and inwardly
extending seg- whether the plated-through hole is of maximum,     ments
(30) attached to and positioned below the minimum or intermediate diameter.
In a maxi-       second axially extending segments (28). mum diameter
condition, the two lower segments   20  2. The compliant section (10)
according to claim 28 and 30 will enter the hole under substantially  1
characterised in that the spring members (16) no insertion force. Loading,
i.e., pressure exerted  are further provided with upwardly and inwardly by
the wall, begins against the oblique surfaces   extending oblique segments
(22) attached to and on segments 26 as they engage the wall of hole
positioned above the axially extending segments 12. In a minimum diameter
hole, loading still  25   (24). begins with segments 26 but some very
little insertion force may be required to drive the       Patentansprfiche
compliant section in that far, particularly if manu- facturing tolerances
are too loose.                  1. Nachgiebiger Abschnitt (10) fur
Schaltungs- Another advantage gained through the novel   30
platten-Kontaktelemente mit zwei Federelemen- compliant section structure
disclosed herein is   ten (16), die an ihren Enden an oberen und that
kinking of the spring members are avoided     unteren Abschnitten (20, 18)
des Kontaktelements such as may occur when the loading point is
festgelegt sind und derart geformt sind, [err] sie adjacent one secured
end.                          sich in entgegengesetzten Richtungen
allgemein Yet another benefit is gained under the two    35   auswarts
biegen, wobei die Federelemente (16) stage insertion operation. The
compliant section   jeweils mit einem sich nach unten und einwirts is faily
well into the plated-through hole before  erstreckenden, schragen,
lastaufnehmenden Seg- 



the insertion forces become substantial. Thus the  ment (26) versehen sind,
das unmittelbar unter- first stage insertion provides partial seating in
the  halb langgestreckten, sich axial erstreckenden proper alignment and
registration and after final   40   Segmenten (24) angeordnet und an diesen
befe- insertion, the contact element will be correctly   stigt ist, dadurch
gekennzeichnet, [err] die Federe- mounted on the board.
lemente (16) mit zweiten, sich axial erstreckenden Maximum resiliency is
achieved from central      Segmenten (28) versehen sind, die unterhalb der
loading as noted above. Further, resiliency is    lastaufnehmenden,
schragen  Segmente  (26) maximized by the long, overall length of the   45
angeordnet und an diesen befestigt sind, sowie spring members. Such length,
however, does not     mit sich nach unten und einwarts erstreckenden
distract from the ability of the compliant section-  Segmenten (30), die
unterhalb der zweiten, sich to have high retention in the hole. The oblique
axial erstreckenden Segmente (28) angeordnet segments 22 and 30 provide a
stiffness to the      und an diesen befestigt sind. members required for
such retention without   so     2. Nachgiebiger Abschnitt (10) nach
Anspruch degrading the aforementioned resiliency.           1, dadurch
gekennzeichnet, [err] die Federelemen- In addition to the advantages noted
above, the   te (16) Oberdies mit sich nach oben und einwarts compliant
section of the present invention exerts  erstreckenden schragen Segmenten
(22) verse- a strong force against the wall so that with the   hen sind,
die uber den sich axial erstreckenden high retention characteristics, the
contact element   55   Segmenten (24) angeordnet und an diesen befe- cannot
be easily rocked laterally by a force di-   stigt sind. rected against the
sections of the element extend- ing above or below the board.
Revendications The foregoing detailed description has been given for
clearness of understanding only, and no   60  1. Troncon souple (10) pour
elements de unnecessary limitations should be understood       contact de
plaquette a circuit comprenant deux therefrom, as some modifications will
be obvious   elements a ressorts (16), relies par leurs extre- to those
skilled in the art.                       mites a des troncons superieur et
inferieur (20), 18) de l'element de contact, et formes de facon a 65   etre
bombes globalement vers l'exterieur dans 3 l 111111 11111 111111111    5
0  134 094                       6 des directions opposees, les 6lements a
ressorts     s'etendant vers le bas et vers l'interieur, etant (16)
comporrtant chacun un segment oblique (26)       relies a et positionnes
au-dessous des seconds de reception de charge, s'etendant vers le bas et
segments (28) s'etendant axialement. ers l'interieur, reli6 a des et
positionne immedia-   2. Troncon souple (10) selon la revendication 1, \
ament au-dessous de segments allonges (24),    5    caracterise en ce que
les elements a ressorts (16) s'etendant axialement, caracterise en ce que
les     comportent en outre des segments obliques (22) elements A ressorts
(16) comportent des seconds       s'etendant vers le haut et vers
l'interieur, relies A troncons (28) s'etendant axialement, relies A et
et positionnes au-dessus des segments (24) positionnes au-dessous des
segments obliques         s'etendant axialement. (26) de reception de
charge, des segments (30),   to 15 20 25 30 35 45 50 55 60 65 4    


