
WO 98/38706 PCT/US97/11928 LOW PROFILE SHUNT CONNECTOR ~ Field of the
Invention *159159*  The present invention relates generally to 5 electrical
connectors. More particularly, this  invention relates to shunt connectors
(also known as  jumpers) for providing an electrical connection between
adjacent terminal pins inserted into the shunt. 10 Background of the
Invention Shunt connectors are well known in the art. Shunt  connectors
provide an electrical connection between two  adjacent electrically
conductive terminal pins when the  pins are inserted into the shunt. When
the terminal 15 pins are inserted into the shunt, the pins contact a
conductive member within the shunt to establish  electrically continuity
between the pins in a known  manner. Depending upon the user's
requirements, the  shunt may be used to provide either a permanent or a 20
temporary electrical connection to pins on a printed  circuit board or the
like. Although the use of shunts to connect multiple  pins in an array of
electrically conductive pins, and  in particular, to connect two adjacent
pins in such an 25 array is well known, the shunts of the prior art are
usually deficient in several aspects. The prior art  shunts are relatively
bulky. The shunts typically have  a profile which is too large to be easily
used in  electronic equipment which is becoming smaller and 30 smaller. The
prior art shunts are often difficult to  install, and even more difficult
to remove or relocate.  The shunts are often applied with inappropriate
tools  



such as tweezers or fingers and removed in a similar 35 manner. Because of
the size and fragile nature of the 1 *G00002* WO 98/38706 PCT/US97/11928
components, damage to the shunt or the pins often  results. If a metal
application or removal tool is  used, inadvertent shorting of the pins may
occur. This  problem only worsens as the size of the components 5
decreases. It is also common for the conductive member of  prior art shunts
to come out of the insulative housing  as the shunt is being removed or
applied. If the  contact comes out of the housing when the shunt is 10
being removed the conductive member is left on the pins  without an
insulative housing. It may then be  impossible to remove the unprotected
conductive member,  or damage to the pin field may result from the attempt
to remove the conductive member. Similarly, the 15 contact may come out of
the housing as the shunt is  being installed, leaving the housing around
the pins,  but missing the conductive member. Finally, although it is
common to attach a large  number of shunts to a single pin field, often in
20 series, the prior art shunts are typically applied  individually, making
application of a large number of  shunts very labor intensive and time
consuming. There thus exists a need for a shunt having a low  profile which
is suitable for use in applications with  25 decreasing size requirements,
which is easily installed and removed without damage to itself or the pin
field,  and which can be applied in large numbers with relative  ease. 



30 Summary of the Invention The present invention is a low profile shunt
having an insulative housing containing an electrically  conductive
contact. The contact provides at least one  wiping surface which makes
electrical contact with each 35 pin. The longitudinal axis of the wiping
surface is 2 WO 98/38706 PCT/US97/11928 transverse to the pin insertion
axis, and the contact  provides high compliance and high normal force
against  the pins to ensure a reliable electrical connection.  The
conductive contact is inserted into the housing in 5 a direction transverse
to the pin insertion axis, such  that it is impossible for the conductive
contact to  come out of the housing as the shunt is being inserted  or
removed from the pin field. The housing has an  integrally molded
application handle which is frangibly 10 connected to the housing, such
that the handle can be  removed before or after installation of the shunt.
In  a preferred embodiment, a series of shunts are attached  to each other
with a pitch that matches the pitch of  the pin field, or a multiple
thereof, such that a 15 plurality of shunts can be installed
simultaneously.  The series of shunts are preferable frangibly  connected,
such that an individual shunt and  application handle can be removed if
only a single shunt is required. An extraction tool is also 20 integrally
molded and frangibly attached to the series  of shunts. Brief Description
of the Figures Figure 1 is a perspective view of the inventive  25 shunt.
Figure 2 is a perspective view of the shunt of  



Figure 1 installed on a pin field. Figure 3A is a perspective view of the
conductive  contact of the shunt of Figure 1. 30 Figure 3B is an alternate
conductive contact  design. Figure 3C is an alternate conductive contact
design. Figure 4 is a schematic diagram of the forces  35 exerted by the
conductive contact of Figure 3A. 3 WO 98/38706 PCT/US97/11928  Figure 5 is
an alternate embodiment of the  inventive shunt. Figure 6 is a perspective
view of the shunt of  Figure 1 with an attached application handle. 5
Figure 7 is a perspective view of a plurality of  shunts and application
handles connected in a series  being applied to a pin field. Figure 8 is a
perspective view of an extraction  tool gasping an inventive shunt. 10
Figure 9 is a perspective view of the series of  application handles and
shunts of Figure 7 with the  extraction tool of Figure 8 integrally
attached to the  series of application handles. Figure 10 is an alternate
embodiment of the 15 inventive shunt for electrically connecting more than
two pins. Detailed Description of the Invention Figure 1 depicts a shunt 10
in accordance with the  20 preferred embodiment of the present invention.
Shunt  10 includes a housing 12 and an electrically conductive  contact 14
within housing 12. Housing 12 is formed by  a top wall 16, a bottom wall
18, a first side wall 20  



and a second side wall 22. Top wall 16, bottom wall 25 18, and side walls
20, 22 define a cavity 24 within  housing 12. Cavity 24 is adapted to
receive contact  14, and has at least one open end 26 for inserting
contact 14 into cavity 24. Contact 14 is inserted into  cavity 24 along
contact insertion axis C. 30 Top wall 16 has first opening 28 and second
opening 30 which extend through top wall 16 and into  cavity 24. Similarly,
bottom wall 18 has first opening  32 and second opening 34 which extend
through bottom  wall 18 and into cavity 24. Openings 28, 30, 32, 34 35 are
adapted to receive conductive pins (not shown) and 4 WO 98/38706
PCT/US97/11928  define a pin insertion axis P. Openings 28, 30 in top  wall
16 are aligned with openings 32, 34, respectively  in bottom wall 18.
Preferably openings 28, 30, 32, and  34 have tapered edges 35 to guide the
pins into the 5 openings 28, 30, 32, 34. In an alternate embodiment of  the
inventive shunt, only one set of pin insertion  openings 32, 34 could be
provided, if versatility in  inserting pins from either the top or bottom
of the  shunt 10 is not required. 10 It is important to note that pin
insertion axis P  is transverse to contact insertion axis C, as best seen
in Figure 1. Because pin insertion axis P is transverse to contact
insertion axis C, contact 14  cannot be inadvertently pulled out of housing
12 when  15 shunt 10 is applied or removed. This is a significant advantage
over prior art shunts which insert the  contact and pins along the same
axis. As best seen in Figure 2, first openings 28 are  spaced from second
openings 30, respectively, by a 



20 distance equal to the spacing between adjacent pins 36  in pin field 38
on which shunt 10 is to be installed,  such that a pair of adjacent pins 36
may be inserted  into shunt 10. Pins 36 may thus be inserted either
through holes 28, 30 in top wall 16 or through holes 25 32, 34 in bottom
wall 18. As noted above, contact 14 in positioned within  cavity 24. As
best seen in Figure 3A, contact 14 is  preferably a spring clip design
formed from a single  piece of resilient, electrically conductive material.
30 A preferred material is copper alloy, although other  equally suitable
materials will be known to those  skilled in the art. Contact 14 includes a
compliant  spring portion 40 which extends into first leg 42 and  second
leg 44. A first longitudinal wiper 46 and a 35 second longitudinal wiper 48
extend transversely from 5 WO 98/38706 PCT/US97/11929 first leg 42 and
second leg 44, respectively, such that  wipers 46, 48 are generally
parallel to each other.  When pins 36 are inserted into shunt 10, pins 36
are  pressed between wipers 46, 48 and electrical contact is 5 made between
the pins 36 and contact 14. Wipers 46, 48  preferably have a flared or
curved profile, as seen in  Figure 3A. A flared profile functions to
stiffen  wipers 46, 48, and allows a longer contact beam to be  used. The
flared profile also provides a beveled guide 10 for pins 36 as they are
inserted between wipers 46, 48,  thereby easing pin insertion. Contact 14
further includes contact guides 50  which aid in inserting and retaining
contact 14 in  housing 12. Contact guides 50 are received by guide 15
channels 52 in cavity 24, such that guide channels 52  



accurately position contact 14 within housing 12. As  contact 14 is
positioned within housing 12, side edges  53 of contact guides 50 are press
fit into guide channels 52 such that contact 14 is held firmly in  20
position within housing 12. It has been found  desirable to make contact
guides 50 asymmetrical, such  that one contact guide is slightly wider than
the other  contact guide. By making contact guides 50  asymmetrical,
insertion of contact 14 is made easier, 25 the wider contact guide 50
retains contact 14 within  the housing, and the second contact guide
provides  stability and improved location control for contact 14.  Finally,
it is preferred that the leading edge 54 of  contact guides 50 be provided
with a chamfered edge, so 30 as to prevent any skiving of housing 12 as
contact 14  is inserted. If leading edge 54 is not chamfered, it  is
possible that small amounts of housing 12 could be  shaved off as contact
14 is inserted, and such small  shavings could interfere with the
performance of the  35 shunt. 6 WO 98/38706 PCT/US97/11928 It should be
noted that the above described method  of securing contact 14 within
housing 12 isolates  wipers 46, 48 from housing 12. This is best seen in
Figure 1. By preventing the compliant portions of 5 contact 14 from
contacting housing 12, the compliancy  of contact 14 is improved, and
inadvertent damage which  may result from rubbing between contact 14 and
housing  12 is avoided. Further, the forces exerted by contact  14 are
isolated from housing 12, thereby eliminating 10 contact reaction forces
from stressing housing 12.  Contact 14 improves the reliability of the  



electrical connection with pins 36 over prior art  contacts by providing
high compliancy and a high normal  force. The compliancy of contact 14
allows contact 14 15 to provide a high normal force to pins 36 over a range
of deflection, such that contact 14 will provide good  electrical contact
with more than one size of pin 36.  Figure 4 schematically illustrates the
forces exerted  by contact 14. The spring action between legs 42, 44 20
urges wipers 46, 48 toward each other and creates a  first force F1. As
pins 36 are inserted between wipers  46, 48, the wipers are bowed and exert
a second force  F2. This dual cantilever spring design results in a
greater normal force exerted by wipers 46, 48 against 25 pins 36, while at
the same time permitting the shunt to  maintain a low profile. In addition,
because each side  of the contact is independently compliant, the design
tends to balance the forces at all four contact points,  such that no
bending or twisting moments are exerted on 30 either the pins or the shunt
itself. The contact 14 described above is the preferred  embodiment for the
present invention. However,  alternate contact designs are contemplated.
For  example, Figures 3B and 3C show alternate contact 35 designs that
would provide suitable performance in the 7 WO 98/38706 PCT/US97/11928
inventive shunt. Figure 3B illustrates a contact  having two spring
sections 401, flared waist 55, and  contact guides 501. Figure 3C provides
a continuous  spring clip shape with pin apertures 57 and an optional 5
cutout center section 58 which increases the  independence of forces on
each pin. Flared waste 55  provides a pin lead-in to ease pin entry into
the  



contact. The above alternate contact designs are  intended to be
illustrative and not exhaustive, as it 10 is contemplated that additional
contact designs could  be readily conceived by those skilled in the art. It
is further contemplated that the inventive  shunt could utilize a contact
having only a single  contact point per pin. As illustrated in Figure 5, 15
housing 121 could be formed to receive a contact 141  having a spring clip
shape in which only a single arm  59 of the contact 141 makes electrical
connection with  the inserted pin 36. Such an alternate embodiment would
provide the benefit of a pin insertion axis which  20 is transverse to the
contact insertion axis, as well as  the further benefits described below.
The individual inventive shunt 10 described above  may be installed on pin
field 38 with, for example,  tweezers or the user's fingers. However, as
shown in 25 Figure 6, it is preferred that shunt 10 have an  application
handle 60 attached to housing 12. In the  preferred embodiment, housing 12
and application handle  60 are integrally molded as a single unit, with
application handle 60 frangibly attached to housing 12 30 at location 62.
The presence of application handle 60  eliminates the need for a separate
application tool,  such as a pair of tweezers, and ensures that the proper
application tool is used with shunt 10. The  possibility of the user using
an incorrect application 35 tool which may damage shunt 10 or pin field 38
is 8 WO 98/38706 PCT/US97/11928 eliminated. Application handle 60 is
preferably  ergonomically positioned to allow the user's finger or  thumb
to act as a natural support for shunt 10, thereby  



making installation of shunt 10 a very easy operation.. 5 For example, it
may be desirable to orient handle 60  parallel to the pin insertion axis P,
as shown in  Figure 7, such that handle 60 is removed from the plane  of
the shunt. After shunt 10 has been installed on pin  field 38, application
handle 60 may be broken free from 10 shunt 10 and the material recycled.
The result is a  shunt having a lower height than previous shunts in  which
the handle or gripping feature remains attached,  thus adding bulk to the
shunt. Because it is common to install a plurality of  15 shunts in series
on a pin field, multiple shunts 10  (with attached application handles 60)
may be attached  in series as shown in Figure 7. The pitch of shunts 10
matches the pitch (or multiples of the pitch) of pins  36 in pin field 38,
such that a plurality of shunts 10 20 may be applied as a single unit.
Application handles  60 are frangibly connected at location 64 (preferably
by being integrally molded), such that any number of  shunts 10 and
application handles 60 may be separated  as desired and applied to pin
field 38. 25 Shunts 10 may be installed on pin field 38 only  temporarily,
and the removal of shunt 10 becomes  necessary. Removal of a shunt often
requires external  tools such as a pair of metal or plastic tweezers, a
small screwdriver, or even a pocket knife. Any metal 30 instruments can
damage the mating pin field 38 by  either bending the pin 36 during the
removal process of  by causing damage to the plated finish on pins 36. An
extraction tool that requires pressure to remove a shunt, such as a pair of
tweezers can unknowingly  35 damage the shunt by exerting excessive force.
To 9 



WO 98/38706 PCT/US97/11928 facilitate the removal of the inventive shunt
10,  projections 70 are provided on housing 12. Projections  70 are shaped
to be grasped by eithera user's fingers,  or preferably, an extraction tool
72 as shown in Figure 5 8. Extraction tool 72 includes a handle portion 74
and  a grasping portion 76. Grasping portion 76 is provided  with ledges 78
which are adapted to be positioned under  projections 70, such that upward
force removes shunt 10  from pin field 38. Extraction tool 72 does not
apply 10 any lateral force to shunt 10, and thus reduces the  chance of
damaging shunt 10 or surrounding pin field  38. Grasping portion 76 is
preferably compliant and  provides tapered portions 79 such that grasping
portion  76 can either be pushed over the top of shunt 10, or 15 slid onto
shunt 10 from the side. Those skilled in the  art will recognize that other
extraction tool  configurations could also be used, and variations of
extraction tool 72 which do not apply lateral forces to  shunt 10 are
contemplated. 20 Extraction tool 72 is preferably formed of an  insulative
plastic, because plastic will not damage any  of the plated surface of pins
36. Further, if shunt 10  is extracted when the fin field is "hot" the
insulative  plastic will not cause circuit damage. Likewise, 25 circuit
damage due to static discharge is avoided by  forming extraction tool 72
from plastic. As shown in  Figure 9, extraction tool 72 is preferably
formed as an  integrally molded part of a series of shunts 10 and
application handles 60. As with application handles 30 60, extraction tool
72 is frangibly attached to the  assembly of shunts 10 and application
handles at  location 80. 



By integrally molding the housing 12, application  handle 60 and extraction
tool 72, it can be assured 35 that the proper application and extraction
tools are 10 WO 98/38706 PCT/US97/11928 used, and that the tools will not
damage either the  shunt 10 or the pin field 38. Although preferred
embodiments of the present  invention have been described herein, it is
recognized  5 that individuals skilled in the art may readily devise
variations and modifications of the invention without  departing from the
scope of the present invention. For  example, as seen in Figure 10, the
inventive shunt  could be adapted to receive more than two pins 36 as 10
described above. 11 WO 98/38706 PCT/US97/11928 What is claimed is: 1. A
shunt for shorting adjacent electrically  conductive pins in an array of
electrically conductive  5 pins, the shunt comprising: an insulative
housing, the housing having a top wall, a  bottom wall, a first side wall
and a second side  wall, the first and second side walls each  extending
from the top wall to the bottom wall and 10 defining an internal cavity,
the bottom wall  having a first opening and a second opening  extending
into the internal cavity, the first and  second openings adapted for
receiving a pair of  conductive pins along a pin insertion axis; and 15 an
electrically conductive contact positioned within  the internal cavity of
the housing, the conductive  contact comprising a spring biased clip having
a  



first longitudinal wiper and a second longitudinal  wiper; 20 whereby the
pair of conductive pins are inserted  through the first and second openings
in the  bottom wall such that the pins are captured  between the first and
second wipers of the  conductive contact. 25 2. The shunt of claim 1,
wherein the longitudinal  axis of the first wiper and the longitudinal axis
of  the second wiper are transverse to the pin insertion  axis. 30 3. The
shunt of claim 1, wherein the internal cavity  has an open end for
receiving the conductive contact,  the internal cavity having a contact
insertion axis  which is transverse to the pin insertion axis. 35 12 WO
98/38706 PCT/US97/11928 4. The shunt of claim 3, wherein the conductive
contact further includes contact guides for directing  the insertion of the
conductive contact into the  internal cavity, the contact guides received
by guide. 5 channels within the internal cavity of the housing. 5. The
shunt of claim 1, wherein the spring biased  clip of the conductive contact
comprises a resilient  conductive material bent to form a first leg and a
10 second leg, the first and second legs of the spring  biased generally
aligned with the pin insertion axis,  the first and second longitudinal
wipers extending  transversely from the first and second legs. 15 6. The
shunt of claim 1, wherein the first and second  



openings in the bottom wall include beveled edges for  guiding conductive
pins into the housing. 7. The shunt of claim 1, wherein the housing further
20 includes at least one protrusion adapted to be grasped  by the user. 8.
The shunt of claim 7, wherein the protrusion is  integral with a wall of
the housing. 25 9. The shunt of claim 1, further comprising first and
second openings in the top wall of the housing, the  first and second
openings of the top wall aligned with  the first and second openings of the
bottom wall for 30 receiving conductive pins. 10. The shunt of claim 1,
further comprising an  application handle frangibly attached to the
housing. 13 WO 98/38706 PCT/US97/11928 11. The shunt of claim 10, further
comprising a  plurality of application handles and frangibly attached
housings connected to form a series of application  handles and housings. 5
12. The shunt of claim 11, wherein each of the  plurality of application
handles and housings are  frangibly separable from each other. 10 13. The
shunt of claim 11, wherein the series of  application handles and housings
has a pitch equal to  the pitch, or a multiple thereof, of the array of
pins  on which the series of housings is to be installed. 15 14. The shunt
of claim 11, further comprising an  extraction tool frangibly connected to
the series of  application handles and housings. 15. The shunt of claim 10,
wherein the application  



20 handle and the housing are integrally molded. 16. The shunt of claim 11,
wherein the series of  application handles and housings are integrally
molded. 25 17. The shunt of claim 16, wherein an extraction tool  is
integrally molded to the series of application  handles and housings. 18.
An assembly for shorting electrically conductive  30 pins in an array of
electrically conductive pins, the  assembly comprising: a plurality of
application handles integrally molded to  each other in a series; 14 WO
98/38706 PCT/US97/11928  a plurality of insulative housings, one of the
plurality of housings integrally molded to each  application handle; and a
plurality of electrically conductive contacts, each.  5 contact adapted for
receiving at least two  conductive pins along a pin insertion axis, one of
the plurality of contacts positioned within each  of the plurality of
housings. 10 19. The assembly of claim 18, wherein the plurality of
application handles are frangibly connected to each  other, and the
housings are frangibly attached to the  series of application handles. 15
20. The assembly of claim 19, further comprising an  extraction tool
integrally molded to the series of  application handles. 21. The assembly
of claim 20, wherein the extraction  20 tool is frangibly connected to the
series of  application handles. 22. A shunt for shorting adjacent
electrically  conductive pins in an array of electrically conductive  



25 pins, the shunt comprising: an insulative housing, the housing having a
top wall, a  bottom wall, a first side wall and a second side  wall, the
first and second side walls each  extending from the top wall to the bottom
wall and 30 defining an internal cavity, the bottom wall  having a first
opening and a second opening  extending into the internal cavity, the first
and  second openings adapted for receiving a pair of  conductive pins along
a pin insertion axis; and 15 WO 98/38706 PCT/US97/11928 an electrically
conductive contact positioned within  the internal cavity of the housing,
the conductive  contact received by the housing along a contact  insertion
axis, wherein the contact insertion axis 5 is transverse to the pin
insertion axis;  whereby the pair of conductive pins are inserted  through
the first and second openings in the  bottom wall of the housing to make
electrical  connection with the conductive contact. 10 23. The shunt of
claim 22, wherein the first and  second openings in the bottom wall include
beveled  edges for guiding conductive pins into the housing. 15 24. The
shunt of claim 22, further comprising first  and second openings in the top
wall of the housing, the  first and second openings of the top wall aligned
with  the first and second openings of the bottom wall for  receiving
conductive pins. 20 25. The shunt of claim 22, further comprising an
application handle frangibly attached to the housing. 



26. The shunt of claim 25, further comprising a 25 plurality of application
handles and frangibly attached  housings connected to form a series of
application  handles and housings. 27. The shunt of claim 26, wherein each
of the  30 plurality of application handles and housings are frangibly
separable from each other. 28. The shunt of claim 26, wherein the series of
application handles and housings has a pitch equal to 16 WO 98/38706
PCT/US97/11928 the pitch, or a multiple thereof, of the array of pins  on
which the series of housings is to be installed. 29. The shunt of claim 26,
further comprising an 5 extraction tool frangibly connected to the series
of  application handles and housings. 30. The shunt of claim 26, wherein
the series of  application handles and housings are integrally molded. 10
31. The shunt of claim 26, wherein an extraction tool  is integrally molded
to the series of application  handles and housings. 17 


