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SHUNT CONNECTOR                       FIELD OF THE INVENTION
The present invention relates generally to electrical connectors. More
particularly, this invention relates to a jumper or shunt connector for
providing an electrical connection between two terminal pins inserted into
the shunt.                    BACKGROUND OF THE INVENTION
Shunt or jumper connectors are known in the art which provide an electrical
connection between two 



adjacent electrically conductive terminal pins inserted into the device.
Upon insertion of the terminal pins into the shunt device, electrical
connection is established when the pins contact a conducting member or the
like disposed within the device such that the flow of electricity between
the pins is shorted in a known manner. The shunt device may be used to
provide a permanent electrical connection to a printed circuit board or the
like or may be used to provide only  a temporary connection depending on
the circuit requirements.               The trend in the connector industry
is to provide a shunt connector comprising an insulating housing having a
plurality of conductive contacting elements disposed therein. The
insulating housing provides protection from the environment for the
contacting elements such that the risk of short-circuiting is minimized.
One such shorting device is disclosed in U.S. 



Pat. No. 4,470,651--Schwab. Schwab discloses a modular electrical shunt
comprising an insulating housing which is
-2-  formed of two halves joined together such that a cavity is 



formed within the housing. A convex bowed dual-beam leaf spring is disposed
in the cavity such that the convex body portion of the leaf spring extends
longitudinally outward into the cavity from opposite edges of the leaf
spring. The edges of the leaf spring are disposed against the housing for
retaining the spring in the cavity. The terminal pins are inserted into
grooves in the housing along an axis which is parallel to the longitudinal
axis of the leaf springs such that the pins engage contacting surfaces at
the outermost bowed portion of the leaf spring for creating a short between
the terminal pins.               Further disclosure of shunts or jumpers is
provided in Walkup, U.S. Pat. No. 4,392,702 and Crowley, U.S. Pat. No.
4,482,198. These devices also comprise a housing structure for electrically
connecting an array of adjacent terminal pins to a plurality of contacting
elements disposed 



within the housing. Similar to that of Schwab, convex bowed contacting
elements are disposed in the device such that the pins are inserted in a
direction which is parallel to the longitudinal axis of the contacting
element and the pins make contact only at the apex of the outermost bowed
portion of the convexly curved pin-gripping portions.               Since
the pins in these known devices are inserted along an axis which is
parallel to the longitudinal axis of the spring, if the terminal pins are
not substantially aligned in parallel with each other along the plane of
insertion into the housing there is a possibility that one of the pins will
not contact the outermost bowed portion of the contacting element, thus
resulting in a malfunctioning of the shunt connector. To obviate this
problem, Schwab and Crowley disclose a hole or slot in the bowed leaf
spring such that the contact member functions as 



two contact beams which are connected by transverse cross bars. Thus, each
contact beam element provides for relatively unrestricted, independent
deflection by the spring in each area which contacts a pin.
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However, several problems associated with  these shorting devices have been
recognized. The manufacture  of a shunt connector comprising a spring
contacting member  having a hole or slot so as to ensure that the spring
contact  functions as two contact beams is costly and complex. Also,  these
known shorting devices are composed of several parts,  thus further
increasing the cost and complexity of the  manufacture and assembly of the
device prior to its use.                Therefore, there is a need for a
shunt connector which is comprised of a minimal number of parts and may be
manufactured and assembled easily and less costly and which provides a
spring contacting element which ensures that a proper electrical connection
is made between the terminal pins inserted into the device. The present
invention provides a shunt or jumper which satisfies this need. 



SUMMARY OF THE INVENTION               A shunt connector comprises an
insulating housing having a cavity disposed therein and further having
means for receiving a pair of adjacent terminal pins which are inserted
into the housing along an insertion axis. A convex bowed spring contact
comprising a conducting material is disposed in the cavity of the housing.
The spring contact has a body extending longitudinally outward into the
cavity to engage the terminal pins and to maintain pressure engagement
between the terminal pins and the spring contact. The spring contact is
disposed in the cavity such that the longitudinal axis of the spring
contact is substantially transverse to the insertion axis of the terminal
pins.               In accordance with the present invention, the 



shunt connector provides an electrical connection between terminal pins
inserted into the device so as to short the flow of electricity between the
pins. Accordingly, such a device may be used to provide a permanent or
temporary short of terminal pins connected to a printed circuit assembly or
the like and may be easily and cost effectively configured to the
requirements of the circuit board user.          



- 4-                BRIEF DESCRIPTION OF THE DRAWINGS               Fig. 1
shows a perspective view of a shunt connector in accordance with the
present invention.               Fig. 2 shows a top view of the shunt
connector of Fig. 1.               Fig. 3 shows a partial longitudinal
cross- section of the shunt connector of Fig. 1, taken along lines 3-3 of
Fig. 2, with a spring contact shown in perspective.               Fig. 4
shows a spring contact in accordance with the present invention.  



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS               Fig. 1
depicts a shunt connector 10 in accordance with the present invention.
Housing 12 receives two adjacent electrically conductive terminal pins 14
inserted into longitudinal bores 16 formed in the housing 12. In a
preferred embodiment, housing 12 comprises an electrically insulating
plastic material. As shown in Fig. 2, in a preferred embodimient of the
present invention a portion of each of the longitudinal bores 16 is formed
at cavity 18 formed in the housing 12. Electrically conducting spring
contact 20 is disposed in cavity. 18. As shown in Fig. 3, taken along lines
3-3 of Fig. 2, shoulder 22 forms the bottom of cavity 18 such that when the
spring contact 20 is inserted into cavity 18 it comes to rest on shoulder
22.               As shown in Fig. 4, spring contact 20 has a 



pair of edges 24 and a body 26 extending between edges 24. Spring contact
20 is manufactured as a bowed piece of conducting material, such as
beryllium copper, stainless steel, or phosphor bronze. Spring contact 20 is
a resilient member such that when it is inserted into cavity 18 in housing
12 the spring becomes slightly compressed inside of the cavity. The body 26
of the spring contact remains bowed along its longitudinal axis and extends
outward into cavity 18 as shown in Fig. 2. Edges 27 of the housing 12 in
the area where the cavity 18 and longitudinal bores 16 are formed       



- 5 -  are chamfered to guide the spring contact 20 into position during
insertion into the cavity 18.               Upon insertion of spring
contact 20 into cavity 18, the resiliency of the spring contact causes it
to be biased against the portion of housing 12 which forms the walls of
cavity 18. As shown in Fig. 2, in the embodiment shown spring contact 20
makes contact with housing 12 at least three points p such that the spring
contact is held 



securely in housing 12. Spring contact 20 is inserted into the cavity and
is secured under step portion 28 formed in the housing for retaining the
spring contact in the cavity. Step portion 28 prevents the spring contact
from being inadvertently withdrawn from the cavity under the force of
friction between the spring contact and the terminal pins when the pins are
taken out of the shunt connector.               As shown in Fig. 2, when
spring contact 20 is disposed in cavity 18, the convex bowed body 26
extends outward into cavity 18 and at a location where a portion of each of
the longitudinal bores 16 is formed at the cavity 18. Referring to Fig. 1,
terminal pins 14 are inserted into housing 12 along the longitudinal axis
of longitudinal bores 16. The axis corresponding to the longitudinal axis
of the longitudinal bores is referred to herein as the insertion axis such
that the pins 14 are inserted along the insertion 



axis.               Referring to Figs. 2 and 3, spring contact 20 is
disposed in cavity 18 such that the longitudinal axis of. the spring
contact is substantially transverse to the insertion axis of the terminal
pins 14. As shown in Fig. 2, body 26 of spring contact extends into cavity
18 and substantially breaks the plane which includes the insertion axis of
the terminal pins. Thus, when terminal pins 14 are inserted into
longitudinal bores 16, the pins engage and make contact with body 26 at a
location where the longitudinal bores 16 are formed at the cavity 18. Upon
insertion of the pins into the housing, the apex of the bowed portion of
spring contact 20 at the corresponding point p is biased    



-6-  toward the housing and the ends of the spring contact are slidably
engaged upon the housing in the location of the other two points p such
that the spring contact remains in contact with two points on the housing.
Spring contact 20 establishes an electrical connection between terminal
pins 14 so as to short the flow of electricity between the pins. Spring
contact 20 is biased against pins 14 such that both pins contact body 26
and the 



pins are electrically connected. Since the convex bowed body 26 extends
into cavity 18 in such a manner that the resilient spring is biased against
the terminal pins, if the pins are not substantially aligned in parallel
the pins will still make contact with body 26.               Referring once
again to Fig. 3, longitudinal bores 16 are shown as extending throughout
the entire length of housing 12. Thus, in this embodiment probes may be
inserted into the longitudinal bores from the bottom surface of the housing
in order to determine if proper electrical connection is established
between the terminal pins inserted into the housing. However, the present
invention is not intended to be limited in this manner and it is only
necessary that the longitudinal bores extend into the housing far enough
such that the pins contact the spring contact disposed in the housing. 



Thus, the present invention provides a low cost shunt connector which is
easily manufactured with a minimum number of parts and which provides a
temporary or permanent short for a pair of adjacent terminal pins which are
inserted into the connector. A spring contacting element is simply inserted
into and secured in a cavity in the connector housing such that a reliable
electrical connection is formed between the terminal pins regardless of any
misalignment of the terminal pins.               Although particular
embodiments of the present invention have been described.and illustrated
herein, it is recognized that modifications and variations may readily
occur to those skilled in the art. Consequently, it is    



- 7-  intended that the claims be intended to cover such modifications and
equivalents.   



what  is claimed is: 1.       A shunt connector, comprising:          a
housing, said housing having a cavity and pin receiving means having an
insertion axis, said pin receiving means for receiving a pair of adjacent
terminal pins inserted 



into said housing parallel to said insertion axis; and          a leaf
spring contact comprising a conducting material disposed in said cavity,
said spring contact having a longitudinal axis, said spring contact
disposed in said cavity such that said longitudinal axis is substantially
transverse to said insertion axis, and said spring contact bowed in a
direction transverse to said insertion axis so that a bowed section of the
spring contact is biased against the terminal pins when said pins are
inserted into said housing,          whereby the terminal pins are inserted
into said housing substantially transverse to the longitudinal axis of said
spring contact such that the terminal pins engage and make electrical
contact with the bowed section of said spring contact.  



2.       The shunt connector of claim 1, wherein said pin receiving means
comprises a pair of longitudinal bores.   3.       The shunt connector of
claim 2, wherein a portion of each said bore is formed at said cavity.   4.
The shunt connector of claim 1, wherein said spring contact makes contact
with said housing at at least three points on said housing.   5.       The
shunt connector of claim 1, wherein said housing further comprises a step
portion protruding into said 



cavity for retaining said spring contact in said cavity.
-9-  6.       The shunt connector of claim 2, wherein said longitudinal
bores extend throughout said housing.  



7.       The shunt connector of claim 1, wherein said housing comprises an
insulating plastic material.   8.       The shunt connector of claim 1,
wherein said longitudinal axis is perpendicular to said insertion axis.  9.
A shunt connector according to claim 1, wherein the housing and the spring
contact are configured so that the terminal pins electrically contact a
convex side of the bowed section of the contact spring.   l0      A shunt
connector according to claim 1, wherein the housing and the spring contact
are configured so that ends of 



the spring contact engage the housing on a concave side of tne spring
contact.  11.      A shunt connector, comprising:          an insulating
housing having a cavity having an insertion axis, the cavity disposed
therein to receive a pair of adjacent terminal pins inserted into said
housing parallel to said insertion axis; and          a bowed leaf spring
contact disposed in said cavity, said spring contact comprising a resilient
convexly curved body having an apex at the outermost point of said body,
said spring contact disposed in said cavity such that said apex is
biased,into contacting engagement with said housing and said apex remains
biased toward said housing when the terminal pins are inserted into said
housing, the spring contact bowed in a direction transverse to said
insertion 



axis so that a bowed section of the spring contact is biased against the
terminal pins when said pins are inserted into said housing.
-10-   



12.    The shunt connector of claim 11, wherein the ends of said body are
slidably engaged upon said housing during insertion of the terminal pins
into the housing and said spring contact remains in contact with two points
on said housing when said terminal pins are inserted into said housing.
13.    A shunt connector according to claim 11, wherein the housing and the
spring contact are configured so that the terminal pins electrically
contact a convex side of the bowed section of the contact spring.  14.
A shunt connector according to claim 11, wherein the housing and the spring
contact are configured so that ends of the spring contact engage the
housing on a concave side of 



the spring contact.    


