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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



~SHUNT CONNECTOR FI ELD OF THE | NVENTI ON
The present invention relatesenerally to electrical connectors. Mre
particularly, this inventi relates to a jumper or_shunt caonnector for

provi di ng an al connection between two ter @A/ fEn§ ipjeit}cgllptg)

th : _ BACKGROUND OF THE | NVENTI ON
Shunt or junper connectors are known in the art which provide an electrical
connecti on between two -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
5 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
10 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, 6.8.
15 Pat. No. 4,482,198. These devices also comprise a housing
structure for.electrically connecting an array of adjacent
terminal pins to a plurélity of contacting elements disposed
within the housing. . Similar to that of Schwab, convex bowed
contacting elements éfe disposed in the device such that the
20 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
25 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
30 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
35 bars. Thus, each contact beam element provides for
relatively unrestricted, indepéndent deflection by the spring
in each area which contacts a pin.
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- ¥y conductive term nal inserted into the device.
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5 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

10 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 termlnal

pins inserted into the device. The present invention

15 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

20 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

25

transverse to the insertion

In accordance

30 shunt connector provides an
terminal pins inserted into

flow of electricity between

axis of the terminal pins.
with the present invention, the
electrical connection between
the device so as to short the
such a

the pins. Accordingly,

device may be used to provide a permanent or temporary short
of terminal pins connected ta a printed circuit assembly or
the like and may be easily and cost effectively configured to

the requirements of the circuit board user.

35
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows a perspective view of a shunt
cénnector 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 receivés
two adjacentielectrically conductive terminal pins 14
inserted into longitudinal bores 16 formed in the housing 12.
In a preferred embodimeﬁt housing 12 comprises an
electrically 1nsulatlng plastic material. As shown in Fig.
2, in a preferred embodiment 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
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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

ng. A convex bowed dual -beam | eaf spring is disposed

88523' 2oai 1D VRS ndA ol 33 4 8
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el ement and t he
portion of the Lonvexly curved pin-gripping portions. Si nCe
the pins in these known devices are inserted along an axis which is
parallel to the longitudinal axis of thegspring, if the terminal pins are
not substantially aligned in parallel with each other along the plane of
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5 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

10 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.

Réferring once again to Fig. 3, longitudinaﬁ

15 bores 16 are shown as extending throughout the entire length
of housing 12. Thus, in this embodiment probes may be
inserted into the longihudinal bores from the bottom surface
of the housing in order to determine if proper electrical
connection is established between the terminal pins inserted

20 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.

25 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

30 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

35 invention have been described.and illustrated herein, it is
recognized that modifications and variations may readily
occur to those skilled in the art. Conéequently, it is
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However, several prg@fens associated wth these shorting devices have been
recogni zed. The mapdfacture of a shunt connector conprising a spring
contacting nmenber ~ having a hole or slot so as to ensure that the spring
cont act functlm{s as two contact beans is costly and conmpl ex. Al so, these

known shorting-devices are conposed of seyera
i ncreasing the cost and conpl exity of the Fﬁme anggsgmg‘wwthe
devi ce pri opalto iid T 1iSed is: Therefore, there is 'a need for a
shunt connéctor which is conprised of a ‘mnipal nunb S be
manuf act ur éd and asderJIE é%‘?’?%fcra‘?r’a | SYPLHEHIY an&gﬁ/w 70@‘@&@5
spring contacting elaeﬁejusmgprsamr&uu@ssimthavn@p@rcﬂewramalpmnnect i on
i s made be | tQ e devi &5 The r.esent
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i nvention provi shunt or IS nee
means for receiving a pair of adjacent terminal plns 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 subsﬁantially transverse to the longitudinal axis of
said spring contact suéh 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.

L i Sheet Has Boen Replaced
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SUMMARY OF THE | NVEK hunt connector conprises an

i nsul ati ng housi ng paving lﬂ u j t her o f urtaﬁlz
nmeans for receivind a pal ra’ " nal ﬁzﬁ!’m ch gezl%d!' Qo
into the housing~salong an insertion axis. A convex bmzﬁgf n% ont act

conprising a conducting material is disposed in the

The spring contact has a body extending |ongitudinally outward |nto the
cavity to epngage theTher shonat ponseandrt ofnmeilata 2,pwbeserie eaddgenent
between th n n rj t e L contact is
di sposed |ﬁ1%§%ﬂ%%€# €is§8ﬁgghégg?ﬁ§ Fg%g??ﬂéﬁﬁa ggiggg%kﬁﬁé spring
contact is substantially transverse to the insertion axis of the term nal

pi ns. 7. rReagganhdanegnictbrt Be BRESANG | Bnerbiansathe

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, 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 biasediinto 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. The shunt connector of claim 10, wherein the ends
of said body are slidably engaged upon said housing during
insertion of the terminal piné 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.

11. 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.
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shunt connect or es an electrical connection between terninal pins
inserted into theg@€vice so as to short the flow of electricity between the

pi ns. Accordi ngl @ such a device nmay be used to pro éj. e n ni r
tenporary short /of term nal pins connected to a pri\ri:tl’ /gé)c st F‘ﬁ@* 8'
the like and may be easily and cost effectively configured to the
requi renents of the circuit board user.
- 10 -
12. A shunt connector according to claim 9, 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.

13. 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
the spring contact. '

14. A shunt connector according to claim 9, 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.
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- 4 g PR PTI ON OF THE DRAW NGS 1
shows a per specés

f~a shunt connector in accor t
present invent.id Fig. 2 shows a top vi %m&gs&mﬁﬂ 3 34 8

connector of F§ Fig. 3 shows a partial |ongitudinal
Cross- secti gn# e shunt connector of Fig. 1, taken along lines 3-3 of
Fig. 2, wth .a%#¥ri ng contact shown in pey pecti ve. Fig. 4
shows a springPcontact in accordance with the present invention,

ABSTRACT
A shunt connector provides for electrical
k connection of a pair of adjacent terminal pins inserted into
a housing. A spring contact having a convex bowed body
portion extends into a cavity in the housing where the pins
are inserted. The terminal pins are inserted into the
housing along an axis which is substantially transverse to
the longitudinal axis of the spring contact. The spring
contact is resilient such that the body engages the terminal
pins and pressure engagement is maintained between the spring
body and the pins which ensures that a proper electrical
connection is made. The spring contact comprises a
conducting material such that the pins are shorted upon
contacting the spring. , -
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DETAI LED DESCRIPTICNEE; THE PREFERRED EMBODI MENTS Fig. 1
depi cts a shunt connector 10 in accordance with the present invention.

Housing 12 receives two adjacent el ectrically conducti a

inserted into |longitudinal bores 16 fornmed in the hougﬁy@;]?h'sz?% 8
preferred enbodi nent, housing 12 conprises an electrically insulating
plastic material. As shown in Fig. 2, in a preferred enbodi ment of the

present invention a portion of each oft/2he | ongitudinal bores 16 is forned
at cavity 18 fornmed in the houftgg 12. Electrlcally conducting spring

contact 20 is disposed in %N 18‘°* dwn in Fig. 3, taken along lines

3-3 of Fi,g. 2, shoulder 22 for t he} II ton1of cavity 18 such that when the

spring contact 20 is inserted 0 C§ y 18 it cones to rest on shoul der *
22. As shown |pn Z|J prlng contact 20 has a

1)

12

e . ol

3
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pair of edges 24 a PPbody 26 extending between edges 24. Spring contact

20 i s manufactured g% a bowed piece of conducting material, such as
beryllium copper, stainless steel, or phosphor bronz Pale) tjagt ?g [

a resilient nenbef such that when it is inserted intms %Q{A i&ls 4358
12 the spring becones slightly conpressed inside of the cavity. The body 26
of the spring contact remains bowed along its |ongitudinal axis and extends

outward into cavity 18 as shown in Fig2/2. Edges 27 of the housing 12 in
the area where the cavity 18 and | ongitudi nal bores 16 are forned

14~ 14

24 g (2(2)? |18 24
I/ . - . (
[

24 z 24

FIG. 4
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SHUNT CONNECTOR

FIELD OF THE INVENTION

The preseént invention relates generally to
electrical connectors. More partiéularly, 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

e2lectrical shunt comprising an insulating housing which is

A

S|tion_3ﬁﬁfﬁ§”’

at the spring



securely in housing 12. Spring contact 20 is i {IACEN AN gq rpdavity and
I s secured under step portion 28 forned in thel h fﬁining t he
spring contact in the cavity. Step portion 28 prev?§dgﬂ§q?ﬁsp i g cont act
frombeing inadvertently wthdrawn fromthe cavifty e iodce of
friction between the spring contact and the tgrmnal pins whep fthe pins are
taken out of the shunt connector. ! As shown in Fig]l 2, when
spring contact 20 is disposed in caV|t% 18, the-ctonvex—bewsd.-bolly 26
extends outward into cavity 18 and at. & location where a portlon of each of

the |ongi fydhdil o PON S H v F RS aéogtéE%eQa\é'Lﬁtc% :E%atR%.f Ongl EngQ Fig. 1,

term nal |ns 14 are I nserted 1 nto housing 12 ong t | nal axis
of longit e e Pnsdds ot rcé’s"’d@ﬁdlbﬁg’e@odt“ﬁé P8AFi £adfnal axis
of the | os@rim@llmldbmcﬁed sin efied red vy helcel that the icaseek BBagxi s such

that the ;%H.sn.grﬁ @f%:ﬂensle dspazllonn exh: drlc,sﬁ.rotnlgcn).tudlnally 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 i
provided in Walkup, U.S. Pat. No. 4,382,702 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 plurélity 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, indepéndent deflection by the spring

in each area which contacts a pin.



axi s. Referring to Figs. 2 and 3, spr3 ﬁq«\,ﬁ%ﬁﬁ%%w

di sposed in cavity 18 such that the |ongitudinal ( L@ii%ﬁﬁé!é@iﬁ%? .
contact is substantially transverse to the insertifonf axi's of "t‘he~tefmn nal
pins 14. As shown in Fig. 2, body 26 of spring co tect1g4ygp¢$7!nqo§cgylty
18 and substantially breaks the plane which inclu eﬂ t he insertion axis of

the termnal pins. Thus, when term nal pins 14 arg insertee—iRi-e-3
| ongi tudi nal bores 16, the pins engage_agd_nake cgntact with body 2b at a
| ocati on where the |ongitudinal bores 16 are fornmed at the cavrty=¥8. Upon

nsertion of the pins inidddifoutiatal Beodiensokssbe;aeeadupeRtion of

spring contact 20. at the correspondin oi nt IS bl ase
P gc g%ese shorting dev1ce% havegbgen regognized. 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 ité 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 caﬁity 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.



-6- toward the housing and the ends of the spring_contact are slidably
engaged upon the housing in the |location of the 0@@?{}(§Mﬂﬁﬁfﬁt.;"such
that the spring contact remains in contact with t ts-on-the Rhousing.
Spring contact 20 establishes an electrical ConneCt'OﬂSHﬁh%%Qﬁ t ér i na
pins 14 so as to short the flow of electricity be piMs. ;Smrlng
contact 20 is biased against pins 14 such that bat ins.contact.ibgdy 26
and the ' ]
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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 receivés
two adjacent.electricall§ conductive terminal pins 14
inserted into longitudinal bores 16 formed in the housing 12.
In a preferred embodimeﬂt housing 12 comprises an
electrically 1nsulat1ng plastic material. As shown in Fig.
2, in a preferred emboditent 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



pins are electrically connected. Since the convex ?gmedhodv 26_ext ends
B,

into cavity 18 in such a manner that the resilient ﬁ@E $&%Wa§3ﬁr gai nst
the termnal pins, if the pins are not substantial|yfatto paral l e
the pins will still nmake contact with body 26. Eﬁi rijng once
again to Fig. 3, longitudinal bores 16 are shown ap =xté%Mﬁﬁd Ju hout
the entire length of housing 12. Thus, in this enbpd nt _probes be
inserted into the |ongitudinal bores fr n1the bottpm surface of the housi ng

in order to deternmine if proper electri connectr
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i nvention I's not I ntend to be hi's manner
necessaryQHﬁﬂPQl%PSQﬁﬁ$QHMﬁW@ﬂ t@@r@évéﬁﬂeﬁé into the housing
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s only
far enough

such that the pins contagior high$e¥tith G ispling Leeadt Bot hachousi ng.

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
when the pins are taken out of the shunt connector.

pins

" 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 longltudlnal ‘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
body 26 of spring contact extends into cavity 18 and

Fig. 2,

substantially breaks the plane which includes the insertion

axis of the terminal pins. Thus, when terminal pins
inserted into longitudinal bores 16, the pins engage

l4 are
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
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Thus, the present invention provides a |ow cost shu ﬁm‘a‘}\éﬁi_’o‘

il
easily manufactured wth a m ni num nunber of part nd %?LCh provides a
. . Ao B etesatn) i .
tenporary or permanent short for a pair of adjacent t et néQUprnsgmblch are
inserted into the connector. A spring contacting ¢l nt is sinply {nserted
into and secured in a cavity in the gonnect or housi ng such ;
el ectrical connection is fornmed between the term egardl egs of any
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enbodi nent s, of the present 1 nvention havi _ | ustrated
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occur pohéhoswoskolhes pnstdie etde Qonsaariy ldbntded Semains in

contact with two points on the housing.

his

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, longitudinai
bores 16 are shown as exﬁending throughout the entire length
of housing 12. Thus, in this embodiment probes may be
inserted into the longihudinal bores from the bottom surface
of the housing in order to determine if proper electrical
connection is estabfished-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. Conéequently, it is
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intended that the claims be intended to cover such
modifications and equivalents.



what is clained
housi ng, said ho

i nsertion “““
t erm nal b

i S: ) A shunt connector,

conpri si ng:

ng a cavity and pin receiving neans having

wwa“ ecei ving neans for receiving %H%C‘@ﬁ?‘mdj

at is claimed is:

receiving means having an insertion axis,

A shunt connector, comprising:

a
an

Hpee
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a housing, said housing having a cavity and pin

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

transvers

e 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 subsﬁantially transverse to the longitudinal axis of

said spring contact suéh 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

5.

said housing.

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.

This Sheet Has Been Replac

I

—
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into said housing parallel to said insertion axis; and|REPLACEMEX BHEET
spring contact conprisi ducting materi al disposed'fﬂ"sald‘vavrty
said spring commm Mﬂmngi tudi nal axis, said sprijn LEF?
di sposed in sa at said | ongitudinal axi|s |s Su antlaéh
transverse to sdid° |nsert|on axis, and said spring contlact-
direction transverse to said |nsertion @axis so that a Qowed section of the
spring contact is biased against the term nal pins whernr—sard—prms—are
i nsertedgi.nto sm(tﬂunsﬂump connector Wherebyimhe, tehatéﬁh pang are inserted
I nto sai hou g S b tantlall sverse to the |tudinal axis of said
spring cgﬁ sué‘i?qt at thet tyﬁ’fﬁat rou o%%gsaab]ed %‘9%?(% el ectrical
cont act mnth the bowed section of sald sprlng cont act .

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, 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 salid 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. The shunt connector of claim 10, wherein the ends
of said body are slidably engaged upon said housing during
insertion of the terminal piné 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.

11. 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.
his Sheet Has Been Replacad
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2. The shunt connector of claim1, wherein sajdpin receiyving ans

conprises a pair of |ongitudinal bores. 3. qugqu“ lﬁﬁiﬁﬂﬁqpbr of
claim2, wherein a portion of each said bore is forje sard-eavtit . 4,

The shunt connector of claim1, wherein said spring CDnHﬁfﬁAﬁakfﬁ gont act
wi th said housing at at |east three points on said housi The
shunt connector of claim1l, wherein said housing fufther _conprises la|step
portion protruding into said

- 10 -

12. A shunt connector according to claim 9, 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.

13. 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

the spring contact.

14. A shunt connector according to claim 9, wherxein 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.

i



cavity for retaining said spring contact in said cavity.
-9- 6. The shunt connector of claim2, wherein said |ongitudinal
bores extend throughout sai d housi ng.

- 11 -
ABSTRACT

SHUNT CONNECTOR

A shunt connector provides for electrical
connection of a pair of adjacent terminal pins inserted into
a housing. A spring contact having a convex bowed body
portion extends into a cavity in the housing where the pins
are inserted. The terminal pins are inserted into the
housing along an axis which is substantially transverse to
the longitudinal axis of the spring contact. The spring
contact is resilient such that the body engages the terminal
pins and pressure engagement is maintained between the spring
body and the pins which ensures that a proper electrical
connection is made. The spring contact comprises a
conducting material such that the pins are shorted upon

contacting the spring.

Figure 1
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7. The shunt connector of claim1, wherein said housing conprises an
insulating plastic material. 8. The shunt connector of claiml,
wherei.n said |longitudinal axis is perpendicular to said insertion axis. 9.
A shunt connector according to claim1, wherein the housing and the spring
contact are configured so that the termkal pins electrically contact a
convex side of the bowed section of the contact spring. | O A shunt
connector according to claimil, mhereln t he housi ng and the spring contact
are configured so that ends ¢

EN
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the spring contact engage the housing on a concave side of tne spring
contact. 11. A shunt connector, conpri sing: an insul ating
housi ng having a cavity having an insertion axis, the cavity di sposed
therein to receive a pair of adjacent terminal pins inserted into said
housing parallel to said insertion axi§, and a bowed | eaf spring
contact disposed in said cavity, said spring contact conprising a resilient
convexly curved body having.an apex at the outernpst point of said body,
said spring contact disposed in said cavity such that said apex is

bi ased, i nto contacting engagenent with said housing and sai d apex remnains
bi ased toward sai d housi ng whe e terpffal pins are inserted into said
housi ng, the spring contacthgg\_ in a qi f@n transverse to said

i nsertion 2

REPLACEMENT SiEGT
13 MAR 1597
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axis so that a bowed section of the spring contact is bi 0 \BSAETB EHEER
terninal/pins when saidgpins areminserted into said housﬁﬁgl !
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what ig claimed is: . j
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 ¢ontadt is biased against
the terminal pins when said pins are inserted into said
housing, '

whereby the terminal pins are inserted into said
housing subsﬁantially transverse to the longitudinal axis of
said spring contact suéh 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.

| UL
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LDI ANCAATAIT CLIDHY . . .
12. The shLRﬁygéhﬁécffﬂébﬂmg_a|n111, wherein the ends of said body are
eq

- slidably engag upon sai d hodising during insertion of the terminal pins
into the housilng ahd HHi @9pri ng contact renmins in contact ﬂ@PﬁECEWNPQHPEﬁ

on sai d housing|when said terfipal pins are inserted into sald housl ng.

13. A shunt} conmector—according to claim 11, wherein the housing and the

spring contact] are configured sp that the termnal pins electrically

contact a convex side of the bowed sett{on of the contact spring. 14.

A shunt connect or ordin oclaimil reig the b i pg.gnd the spring
contact dte configﬁﬁédsgﬁn?h ?n%ﬁﬁgcﬁfgghngbWigg 8§ﬁF§§§ ggbgge t he
housi ng diorg contiaval Hakedfextend chroughout said housing.

7. The shunt connector <f 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 accerding to claim l, wherein the
housing and the spring contact are configured so thatc the
terminal pins electrically contact a convex side of the baowed

section of the contact spring.

10. A shunt connector according to claim 1, wherein the
housing and the spring contact are configured so that ends of
the spring contackt engage the housing on a concave side of
the spring contact. '

1l A shunt connector, comprising:
an insulating housing having a cavity having an
insertion axis, the cavity disposed thexrein to receive a pair
- of adjacent terminal pins inserted intc 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 ﬁaving an apex at the outermost point of said
body, said spring contéét 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.

)
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the spring

12, The shunt connector of claim LL wherein the ends
of said body are slidably engaged upon said housing during
insertion of the terminal plns 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 claimi}l 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 conmector according to claimjﬂig;ﬁerein the
housing and';he spring contact are configured so that ends of
the spring contact angage the housing on a concave side of
the spring contact. '

A



