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nected along one edge to the connecting link (33) which extends between
said main body portion Technical Field
and said bridge and has a greater area of connec- The present invention
relates to a socket con-   tion to said main body portion than to said
bridge. nector in which the contact elements have    5       The two spring
arms and the pin guiding and multiple pin contacting areas.
contacting surface provide three contacts to a pin, the second spring arm
engaging the pin near the Background Art
end of its insertion into the socket connector and It has long been
recognized that in socket        approximately doubling the pin contacting
force connectors it is preferable that the contact   10   so that vibration
can be withstood without a element have multiple wiping surfaces to resili-
latching mechanism. ently press against the opposite sides of a pin and
provide multiple electrical contacts to the pin.   Brief Description of the
Drawings Socket connectors of this type are illustrated in    Figure 1 is a
top view of a socket connector U.S. Patent Numbers 3,917,375; 3,966,295;
15   constructed in accordance with the present inven- 3,955,869;
4,040,705;  4,073,560;  4,094,566;     tion with the cover in the open
position; 4,230,387; and 4,232,927 and Japanese Patent         Figure 2 is
a cross-sectional view of the connec- Publication JA 52-3188 published
January 11,       tor taken generally along line 2-2 of Figure 1; 1977.
When resistance to removal of the socket       Figure 3 is a front
elevation view of one of the connector has been desired, for example where
20   contact elements in the connector of Figures 1 vibration is a problem,
a latching mechanism        and 2; between the socket connector and the
part con-       Figure 4 is a side elevation view of the contact taining
the pins has been provided such as that     element of Figure 3; disclosed
in U.S. Patent No. 4,230,387.              Figure 5 is a side elevation
view of the contact U.S. Patent No. 4066316, discloses such a   25
element of Figure 3 with a pin partially inserted socket connector in which
contact elements are     into it; provided in a plurality of apertures
through an      Figure 6 is a front elevation view of a second insulating
body from a connecting surface to an    embodiment of a contact element for
use in the opposed external surface, each contact element      connector;
and being stamped from sheet metal and having a   30     Figure 7 is a side
elevation view of the contact connecting end extending from the connecting
element of Figure 6. surface of the insulating body and a pin contact- ing
end within a contact element aperture, the pin  Detailed Description
contacting end having a pin contact area defined     The socket connector
of the present invention by spaced facing portions that are connected    35
comprises an insulating body 10 and a plurality of along one edge by a
connecting link extending      contact elements 12 (illustrated in the
embodi- between them.                                       ment of Figures
1-5) or 14 (illustrated in Figures 6 and 7). The two forms of contact
elements 12 Disclosure of Invention                           and 14
illustrated are very similar and like The present invention provides a
socket con-   40   numerals are used to designate like parts. nector
comprising an insulating body (10) having     The insulating body 10 has a
plurality of contact a plurality of contact element apertures (16) there-
element apertures 16 extending therethrough through from a connecting
surface, (17) to an       from a connecting surface 17 to an opposed
opposed external surface (18), and a plurality of   external surface 18. A
contact element 12 or 14-is contact elements (12 or 14), one in each of
said   45   retained in each of the contact element apertures contact
element apertures, each said contact        16. element being stamped from
sheet metal and           Each contact element 12 or 14 is stamped from
having a connecting end extending from said         sheet metal and has a
connecting end 20 extend- connecting surface of said insulating body and a
ing from the connecting surface 17 of the body pin contacting end within a
said contact element   50   and a pin contacting end 21 within the contact
aperture, said pin contacting end having a pin     element aperture 16. In
the illustrated embodi- contact area defined by spaced facing portions
ments the connecting end 20 is a bifurcateflat that are connected along one
edge by a connect-     plate insulation displacement wire contact which ing
link extending between them, characterized in  will cut through the
insulation on a wire 24 and that said pin contacting end has a main body
55   make electrical connection to the conductive core portion (25) with a
pin guiding and contacting     upon being forced into the slot formed in
the surface (26) and a pair of pin contact areas (35,36)  contact. An
insulating cover 23 is provided with spaced from and facing said pin
guiding and        slots to receive the connecting ends 20 of the
contacting surface and spaced from each other      contact elements so that
wires 24 will be pressed longitudinally with respect to the insertion of a
60   into the slots in the wire connecting ends 20 of the pin into the
contact element aperture, said pin    contact elements upon pressing the
cover 23 



contact areas being defined on a pair of spring    toward the body 10. arms
(28, 29) facing said pin guiding and contact-   The pin contacting end 21
of each contact ing surface and cantilevered in opposite direc-    element
12 or 14 has a main body portion 25 with tions from a bridge (31), said
bridge being con-   65   a flat pin guiding and contacting surface 26, a
pair    3                  0 117 021                       4 of spring arms
28 and 29 facing the surface 26 and   In one specific embodiment, a socket
connector joined at a bridge 31, and a connecting link 33    was
constructed as illustrated in Figures 1-5 with
joiningthemainbodyportion25andthebridge31.         six contact elements 12
on 0.396 cm centers for A pair of pin contact areas 35 and 36 are defined
connecting to 0.114 cm pins. The contact elements one on each of the spring
arms 28 and 29,   5    were stamped out of 0.0381 cm thick CA 770 spring
respectively, spaced from and facing the flat pin  hard sheet metal, a
copper-nickel alloy. The bridge guiding and contacting surface 26 and
spaced       31 was 0.102 cm in length. From the bridge to the from each
other longitudinally with respect to the  bend in the lower spring arm 28
was 0.318 cm, insertion of a pin 38 into the contact element     from the
bridge to the bend in the upper spring aperture 16.
1o   arm 29 was 0.254 cm and from the bend in each The spring arms 28 and
29 are cantilevered in    spring arm to its end was 0.102 cm, all of these
opposite directions from the bridge 31. In both    distances being measured
parallel to the main embodiments the lower spring arm 28 extends
body portion 25. The bridge 31 and the spring arms from the bridge 31 at an
angle toward the pin      28 and 29 had a width of 0.135 cm. The pin
contact guiding and contacting surface 26 and adjacent its   15   areas 35
and 36 on the spring arms 28 and 29 were end is turned outward from the pin
guiding and     spaced 0.0889 cm. from the pin guiding and contacting
surface and the pin contact area 35 is  contacting surface 26. The
connecting link 33 had a defined at the bend in the spring arm 28. In the
lengthofO.178cm.betweenthemainbodyportion embodiment of Figures 1-5, the
upper spring arm    25 and the bridge 31 and it had a width at the main 29
likewise extends away from the bridge 31 at an   20   body portion of 0.305
cm and a width at the bridge angle toward the pin guiding and contacting
of 0.102 cm, the same as the length of the bridge. surface 26 and adjacent
its end is turned outward  This connector was tested on square pins and
away from the pin guiding and contacting surface   found to require a force
of 18 to 22 newtons to and the pin contact area 36 is defined at the bend
in  move the connector onto the pins when the lower the spring arm 29. In
the second embodiment   25   spring arms 28 were engaged which increased to
illustrated in Figures 6 and 7, the upper spring arm  36 to 44 newtons upon
engagement of the upper 29 extends away from the bridge 31 and is then
spring arms 29. curled back upon itself to define the pin contact area 36
thereon.                                   Claims The connecting link 33
has a greater area of   30 connection to the main body portion 25 than to
the   1. A socket connector comprising an insulating bridge 31, in the
illustrated embodiment linearly  body (10) having a plurality of contact
element decreasing in cross-section from the main body     apertures (16)
therethrough from a connecting portion 25 to the bridge 31. And, the bridge
31 is  surface (17) to an opposed external surface (10), connected along
one edge to the connecting link   35   and a plurality of contact elements
(12 or 14), one 33.The tapered connecting link33 assures stability  in each
of said contact element apertures, each of the main body portion 25 and yet
permits        said contact element being stamped from sheet twisting or
pivoting of the bridge 31 in response to  metal and having a connecting end
extending a pin being inserted between the pin guiding and   from said
connecting surface of said insulating contacting surface 26 and the lower
spring arm 28.   40   body and a pin contacting end within a said contact
The twisting or pivoting of the bridge 31 upon    elementaperture,said pin
contacting end having a engagement between the lower spring arm 28 and
pin contact area defined by spaced facing portions a pin 38 moves the upper
spring arm 29 toward the  that are connected along one edge by a connecting
pin guiding and contacting surface 26 as illustrated  link extending
between them, characterized in that in Figure 5. Thus, when the pin 38
engages the   45   said pin contacting end has a main body portion upper
spring arm 29, force is applied tending to   (25) with a pin guiding and
contacting surface (26) twist the bridge 31 back to its original position
and a pair of pin contact areas (35,36) spaced from applying greater force
to the lower spring arm 28  and facing said pin guiding and contacting
surface and provides a third pin contact point at the upper  and spaced
from each other longitudinally with pin contact area 36. It has been found
that with the   50   respect to the insertion of a pin into the contact
design illustrated in Figures 1-5 with the upper   element aperture, said
pin contact areas being spring arm 29 having a length approximately 5/6
defined on a pair of spring arms (28,29) facing said that of the lower
spring arm 28, the force when the  pin guiding and contacting surface and
canti- pin engages the upper spring arm 29 is approxi-    levered in
opposite directions from a bridge (31), 



mately twice the force of the pin engaging the   55   said bridge being
connected along one edge to the lower spring arm 28 only. This significant
increase  connecting link (33) which extends between said in force during
the small distance of travel       main body portion and said bridge and
has a necessary to engage the upper spring arm has       greater area of
connection to said main body made it feasible to make a socket connector
portion than to said bridge. without any additional latching system for use
60  2. The socket connector of claim 1 characterized even where vibration
may be a problem. Ad-         in that said conencting link (33) of each
said ditionally, the three point contact with the high  contact element has
a linearly decreasing cross- engagement force achieved upon complete pin
section in the longitudinal direction of the spring insertion provides
stability in the connection areas  arms from said main body portion (25) to
said to minimize fretting inducing movements.      as   bridge (31). 3    3
0 117 021                      4 of spring arms 28 and 29 facing the
surface 26 and  In one specific embodiment, a socket connector joined at a
bridge 31, and a connecting link 33   wasconstructedasillustratedin
Figures1-5with joiningthemainbodyportion25andthebridge31.        six
contact elements 12 on 0.396 cm centers for A pair of pin contact areas 35
and 36 are defined  connecting to 0.114cm pins. The contact elements one on
each of the spring arms 28 and 29,   5
werestampedoutofO.0381cmthickCA770spring respectively, spaced from and
facing the flat pin  hard sheet metal, a copper-nickel alloy. The bridge
guiding and contacting surface 26 and spaced      31 was 0.102cm in length.
From the bridge to the from each other longitudinally with respect to the
bend in the lower spring arm 28 was 0.318 cm, insertion of a pin 38 into
the contact element    from the bridge to the bend in the upper spring
aperture 16.                                 10   arm 29 was 0.254 cm and
from the bend in each The spring arms 28 and 29 are cantilevered in
spring arm to its end was 0.102 cm, all of these opposite directions from
the bridge 31. In both   distances being measured parallel to the main
embodiments the lower spring arm 28 extends       body portion 25. The
bridge 31 and the spring arms from the bridge 31 at an angle toward the pin
28 and 29 had a width of 0.135 cm. The pin contact guiding and contacting
surface 26 and adjacent its   15   areas 35 and 36 on the spring arms 28
and 29 were end is turned outward from the pin guiding and    spaced 0.0889
cm. from the pin guiding and contacting surface and the pin contact area 35
is  contacting surface 26.Theconnecting link33 hada defined at the bend in
the spring arm 28. In the  length of 0.178cm. betweenthemain bodyportion
embodiment of Figures 1-5, the upper spring arm   25 and the bridge 31 and
it had a width at the main 29 likewise extends away from the bridge 31 at
an   20   body portion of 0.305 cm and a width at the bridge angle toward
the pin guiding and contacting       of 0.102 cm, the same as the length of
the bridge. surface 26 and adjacent its end is turned outward  This
connector was tested on square pins and away from the pin guiding and
contacting surface  found to require a force of 18 to 22 newtons to and the
pin contact area 36 is defined at the bend in  move the connector onto the
pins when the lower the spring arm 29. In the second embodiment   25
spring arms 28 were engaged which increased to illustrated in Figures 6 and
7, the upper spring arm  36 to 44 newtons upon engagement of the upper 29
extends away from the bridge 31 and is then    spring arms 29. curled back
upon itself to define the pin contact area 36 thereon.
Claims The connecting link 33 has a greater area of   30 connection to the
main body portion 25 than to the  1. A socket connector comprising an
insulating bridge 31, in the illustrated embodiment linearly  body (10)
having a plurality of contact element decreasing in cross-section from the
main body    apertures (16) therethrough from a connecting portion 25 to
the bridge 31. And, the bridge 31 is  surface (17) to an opposed external
surface (10), connected along one edge to the connecting link   35   and a
plurality of contact elements (12 or 14), one 33.Thetapered connecting
link33assuresstability   in each of said contact element apertures, each of
the main body portion 25 and yet permits       said contact element being
stamped from sheet twisting or pivoting of the bridge 31 in responseto
metal and having a connecting end extending a pin being inserted between
the pin guiding and  from said connecting surface of said insulating
contacting surface 26 and the lower spring arm 28.   40   body and a pin
contacting end within a said contact The twisting or pivoting of the bridge
31 upon   element aperture, said pin contacting end having a engagement
between the lower spring arm 28 and    pin contact area defined by spaced
facing portions a pin 38 moves the upper spring arm 29 toward the  that are
connected along one edge by a connecting pin guiding and contacting surface
26 as illustrated  link extending between them, characterized in that in
Fgure 5. Thus, when the pin 38 engages the   45   said pin contacting end
has a main body portion upper spring arm 29, force is applied tending to
(25) with a pin guiding and contacting surface (26) 



twist the bridge 31 back to its original position  and a pair of pin
contact areas (35,36) spaced from applying greater force to the lower
spring arm 28  and facing said pin guiding and contacting surface and
provides a third pin contact point at the upper  and spaced from each other
longitudinally with pin contact area 36. It has been found that with the
so   respect to the insertion of a pin into the contact design illustrated
in Figures 1-5 with the upper  element aperture, said. pin contact areas
being spring arm 29 having a length approximately 5/6   defined on a pair
of spring arms (28,29) facing said that of the lower spring arm 28, the
force when the  pin guiding and contacting surface and canti- pin engages
the upper spring arm 29 is approxi-   levered in opposite directions from a
bridge (31), mately twice the force of the pin engaging the  55   said
bridge being connected along one edge to the lower spring arm 28 only. This
significant increase  connecting link (33) which extends between said in
force during the small distance of travel      main body portion and said
bridge and has a necessary to engage the upper spring arm has     greater
area of connection to said main body made it feasible to make a socket
connector       portion than to said bridge. without any additional
latching system for use   60  2. The socket connectorof claim 1
characterized even where vibration may be a problem. Ad-        in that
said conencting link (33) of each said ditionally, the three point contact
with the high  contact element has a linearly decreasing cross- engagement
force achieved upon complete pin       section in the longitudinal
direction of the spring insertionprovides stability in the connection areas
arms from said main body portion (25) to said to minimize fretting inducing
movements.     65   bridge (31). 3    5                   0 117 021
6 3. The socket connector of claim 1 characterized     3. Buchsenleiste
nach Anspruch 1, dadurch ge. in that for each of said contact elements the
spring  kennzeichnet, daI bei jedem der Kontaktstucke arm (28) nearest said
external surface (18) of said  der der AulenflAche (18) des lsolierkdrpers
insulating body extends from said bridge (31) atan   nachstliegende
Federarm (28) sich von der Brucke  z angle toward said pin guiding and
contacting    5    (31) unter einem Winkel zu der Stiftfuhrungs- und
surface (26) and adjacent its end is turned outward  beruhrungsflache (26)
erstreckt und dieser Feder- away from said pin guiding and contacting sur-
arm im Bereich seines Endes von der Stiftfuh- face.
rungs- und -beruhrungsflache weggebogen ist. 4. The socket connector of
claim 3 characterized     4. Buchsenleiste nach Anspruch 3, dadurch ge- in
that each of said spring arms (28, 29) extends    10   kennzeichnet, daB
sich jeder der Federarme (28, from said bridge (31) at an angle toward said
29) von der BrOcke (31) unter einem Winkel zu der guiding and contacting
surface (26) and adjacent     Fuhrungs- und Ber0hrungsflache (26) erstreckt
its end is turned outward away from said pin         und im Bereich seines
Endes von der StiftfUh- guiding and contacting surface.
rungs- und -ber0hrungsflache weggebogen-ist. 5. The socket connector of
claim 3 characterized    75  5. Buchsenleiste nach Anspruch 3, dadurch ge-
in that the spring arm (29) farthest from said       kennzeichnet, daB der
von der Au~enflAche (18) external surface (18) of said insulating body ex-
des Isolierkorpers am weitesten entfernte Feder- tends away from said
bridge and is then curled       arm (29) sich von der Brucke weg erstreckt
und back upon itself to define said pin contact area (36).  dann zur
Bildung der Stiftanlageflache (36) ein-. 6. The socket connector of claim 1
characterized    20   gerollt ist. in that said connecting end (20) of each
of said       6. Buchsenleiste nach Anspruch 1, dadurch go- contact
elements (12 or 14) is a bifurcate flat plate  kennzeichnet, daB das
Verbindungsende (20) jo- insulation displacement wire contact.
des der Kontaktelemente (12 oder 14) ein isolie- rungsverschiebendes,
flaches gegabeltes Blech- Patentansprfuche                               25
stOck zum Angriff an einem Draht ist. 1. Buchsenleiste mit einem
Isolierkorper (10),     Revendications der von einer Mehrzahl von
KontaktstOck6ff-' nungen (16) durchsetzt ist, die von einer Verbin-      1.
Connecteur A douille comprenant un corps dungsfldche (17) zu einer ihr
entgegengesetzten    30   isolant (10) qui comporte une pluralit6 d'ouver-
Au~enfldche (18) fuhren, und mit einer Mehrzahl      tures (16) d'6lement
de contact, qui traversent ce von in je einer der Kontaktstuckoffnungen
ange-      corps d'une surface de raccordement (17) a une ordneten
Kontaktsticken (12 oder 14), von denen      surface exterieure opposee
(18), et une pluralite jedes aus Blech gestanzt ist und ein Verbindungs-
d'elements de contact (12 ou 14)i un dans chacune ende besitzt, das sich
von der Verbindungsfliche    35   desdites ouvertures d'el6ment de contact,
chacun des lsolierkorpers weg erstreckt, und ein Stiftbe-   desdits
elements de contact etant estampe a partir ruhrungsende, das in der
KontaktstOckoffnung         d'une feuille de metal etcomportant une
extremite angeordnet ist und eine Stiftber0hrungsflache be-    de
raccordement, qui faitsaillie par rapport A ladite sitzt, die von im
Abstand von einander angeord-      surface de raccordement dudit corps
isolant, et 



neten und einander zugekehrten Teilen gebildet   40   une extrbmite de
contact de broche situee a l'inte- wird, die an einem Rand durch ein sich
zwischen      riour d'une dite ouverture d'element de contact, ihnen
erstreckendes Verbindungsglied mitein-         ladite extremite de contact
de broche presentant ander verbunden sind, dadurch gekennzeichnet,
une region de contact de broche definie par des daB das Stiftberuhrungsende
einen Hauptteil (25)     parties espacees face-3-face qui sont reliees le
mit einer Stiftfuhrungs- und -ber0hrungsfliche    45   long d'un bord par
un element de jonction s'eten- (26) und einem Paar von Stiftanlagebereichen
(35,    dant entre ces parties, caracterise en ce que ladite 36) besitzt,
die im Abstand von der genannten        extr6mite de contact de broche
comprend. une Stiftf0hrungs- und -beruhrungsfliche angeordnet      partie
principale de corps (25), avec une surface und ihr zugekehrt und in der
Richtung der Einfuh-    (26) de guidage et de contact de broche, et deux
rung eines Steckerstiftes in die Kontaktstuckoff-   5o   regions (35,36) de
contact de broche espac6es de nung im Abstand voneinander angeordnet sind
ladite surface de guidage et de contact de broche, und von einem Paar von
Federarmen.t28, 29) ge-       en face de cette surface, et espacees l'une
de bildet werden, die der Stiftfuhrungs- und -beruh-    I'autre
longitudinalement par rapport A l'insertion rungsfiache zugekehrt sind und
in entgegenge-        d'une broche dans l'ouverture d'element de setzten
Richtungen von einer Brucke (31) vor-        contact; lesdites regions de
contact de broche kragen, die an einem Rand mit-dem Verbindungs-
etant definies sur deux bras Mlastique (28, 29) toil (33) verbunden sind,
der sich zwischen dem-     disposes en face de ladite surface de guidago et
de Hauptteil und der Brucke erstreckt und mit dem       contact de broche
et en porte-a-faux dans des Hauptteil auf einer grdBeren Fliche verbunden
ist    directions opposees A partir d'un pont (31), co pont als mit der
BrOcke.                            60   etant relie lelong d'un bord A
I'element de jonction 2. Buchsenleiste nach Anspruch 1, dadurch ge-
(33) qui s'etend entre ladite partie principale de kennzeichnet, daB der
Querschnitt des Verbin-        corps et ledit pont et qui a une plus grande
surface dungsteils (33) jedes der Kontaktstucke in der       de jonction
avec ladite partie principale de corps Lingsrichtung der Federarme von dem
Hauptteil        qu'avec ledit pont. (25) zu der Brucke (31) linear
abnimmt.   -    65      2. Connecteur A douille suivant la revendication
7                   0 117  021                        8 1, caract6ris6 en
ce que ledit element de jonction    tiques (28, 29) est inclin6 3 partir
dudit pont (31) (33) de chaque dit 6lement de contact a une           vers
ladite surface (26) de guidage et de contact section transversale, dans la
direction longitudi-    et, pres de son extr6mit6, il est replie vers
l'ext6- ,nale des bras 6lastiques, qui est lineairement       rieur A
l'oppos6 de ladite surface de guidage et de decroissante, de ladite partie
principale de corps    5    contact de broche. (25) audit pont (31).
5. Connecteur A douille suivant la revendication 3. Connecteur 3 douille
suivant la revendication    3, caract6ris6 en ce que le bras 6lastique (29)
le 1, caract6ris6 en ce que, pour chacun desdits e16-    plus 6loign6 de
ladite surface ext6rieure (18) dudit ments de contact, le bras elastique
(28) le plus      corps isolant part dudit pont et est ensuite re- proche
de ladite surface ext6rieur (18) dudit corps    70   courbe sur lui-meme
pour d6finir ladite region de isolant est incline A partir dudit pont (31)
vers     contact de broche (36). ladite surface (26) de guidage et de
contact de         6. Connecteur A douille suivant la revendication broche
et, pres de son extr6mit6, il est replie vers  1, caracteris6 en ce que
ladite extr6mit6 de I'ext6rieur A l'oppose de ladite surface de guidage
raccordement (20) de chacun desdits elements de et de contact de broche.
15   contact (12 ou 14) est un contact de cAble a 4. Connecteur A douille
suivant la revendication    d6placement d'isolant A plaque plate fourchue.
3, caract6risd en ce que chacun desdits bras 6eas- 20 25 30 35 40 45 50 55
60 65 5    


