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Field of the Invention

The present invention relates generally to a
shunt connector assembly for electrically shorting adjacent
contact posts on a printed circuit board. More

5 specifically, the invention relates to a 1low profile
miniaturized shunt connector assembly which maintains
sufficient retention force between adjacent post contacts
and the shunt assembly terminals.

Background of the Invention

10 As miniaturization of electronic equipment and
associated printed circuit boards continues, there is an
increasing demand for corresponding low profile connector
assemblies for mounting on the printed circuit boards.
Space and density become so valuable that even a small two

15 circuit shunt connector assembly for electrically shorting
an adjacent pair of post contacts must be down-sized or
miniaturized, along with the down-sizing of the printed
circuit board. To miniaturize a typical connector
assembly, there must be a reduction in the overall height

20 of the housing and a corresponding reduction in the height
of a terminal which consequently reduces the effective beam
length of the contact arms of the terminal. This, in turn,
results in a decreased amount of resilient deformation of
the contact which may cause plastic deformation in the

25 housing portion in engagement with the post contact.
Therefore, such a miniaturization could potentially cause
instability in the electrical connector. Furthermore, in
the miniaturization of a shunt connector assembly, since
such a connector is designed to resihliently couple two

30 adjacent post contacts and maintain engagement by way of
frictional forces, when the shunt connector assembly is
miniaturized, the frictional or engagement forces become
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compromising the mechanical and electrical 1nterconnectlon
therebetween. _

Figure 11 shows a shunt connector assembly as
disclosed in Japanese Unexamined Utility Model Publication
(Kokai) No. Heisei 5-62994.

As shown in Fig. 11, a shunt connector contact 1
is adapted to be mounted within a contact receiving cavity
of an insulative housing. Post holding portions 2, 3 are
formed adjacent one another along an internal peripheral
surface of the contact, and opposing respective pairs of
resilient arms 4, 5 are positioned adjacent an insertion
opening at both lateral sides of each holding portion. A
bridge portion 6 connects front and rear walls of the
holding portions at the center thereof. The post holding
portions 2, 3, the resilient arms 4, 5 and the bridge
portion 6 are integrally formed from a single conductive
element so that when the shunt connector engages the post
contacts, a reactive force causes some inward deformation

~of the post holding portions opposite the insertion opening

due to an outward force exerted on the resilient arms by
the post contacts. As a result, electrical contact is made
between the shunt connector assembly and the post contacts
due to this deformation.

In the prior art set forth above, the
miniaturization of the shunt connector assembly is achieved
by the reduction of the actual length or height of the

resilient arms of the post holding portions, thereby

effecting an overall reduction in the retention forces
between the resilient arms of the shunt connector and the
post contacts. The retention force that is present between
the shunt assembly and the post contacts is due to the
integral construction of the contact and, in particulaf,
the closed configuration of the holding portion. However,
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resilient arms together with a consequent reduction of the

spring characteristics of the contact and loss of retention

between the shunt assembly and the post contacts
10 altogether.

Summary of the Invention

Therefore, it 1is an object of the present
invention to provide a low profile shunt connector which
has contact arms with sufficient effective beam length to

15 maintain a adequate retention force between the shunt
connector terminals and the mating post éontacts;

In order to accomplish the above-mentioned and
other objects, a shunt connector assembly, according to the
presenﬁ invention, includes an insulative housing defining

20 a contact-receiving cavity and a contact of a resilient
conductive metal mounted within the contact-receiving
cavity. The contact comprises:

a pair of generally opposing support pieces
extending in a longitudinal direction;

25 generally parallel resilient arm supporting.
portions' on each opposite end of each of the pair of
opposing support pieces, and spaced a giveﬂ dimension

apart;
resilient arms inwardly and downwardly formed
30 from an upper edge of each arm supporting portion and
extending a given distance beyond the lower edge thereof;
and

an anchor portion extending from a portion of
each support piece and integrally connected to an adjacent
35 portion of the other of the pair of opposed support pieces;
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supporting portions are generally opposite the resilient
arms of the other of the arm supporting portions and extend
inside the arm supporting portions such that the opposing
resilient arms maintain a dimension smaller than the
dimension of the corresponding parallel arm supporting
portions.

The support pieces include a bridge portion at a
central portion thereof from which the anchor portion
extends. The housing includes projections extending in a
width direction toward the outside surface of the bridge
portions to prevent outward deformation thereof. The
bridge portion includes an engaging portion for engaging
corresponding shoulders in the housing to ensure the
retention of the contact within the contact-receiving
cavity.

Brief Description of the Drawings

The present invention will be understood more
fully from the detailed description given hereinafter and
from the accompanying drawings of the present invention,
which should not be taken to limit the present invention,
but are for explanation and understanding only.

In the drawings:

FIGURE 1 is a perspective view of a contact to be
employed in a shunt connector assembly according to the
present invention;

FIGURE 2 is a perspective view of the shunt
connector assembly which is assembled by mounting the
contact of Fig. 1 within an insulative housing;

FIGURE 3 is a plan view of the shunt connector
assembly of Fig. 2;

FIGURE 4 is a section of the shunt connector
assembly taken generally along line 4 - 4 of Fig 3;

FIGURE 5 is a bottom view of the shunt connector

assembly of Fig. 2; e
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t her ebet ween. Figure 11 shows a shunt connegt or ﬁ%@éﬁ%?{ as |
di scl osed in Japanese Unexamined Utility Mdel Publication (Koka

No. Heisei 5-62994. 10 As shown in Fig. 11, a $PmiO& &éhect or

contact 1 I s adapt ed wthin g cont act .recei vi ng cavity
of an insul ative housi ngﬂ@g@% ﬁgo ﬁgg%cﬁlf?(ﬁ%c ong gf.two embpgipghts
adj acent one awdt ltiye shumdg annnncapmabspembnyetaken_ggnesaaﬂycalahgtmene
contact, and ogpQsigNg¢ @S ct4| ve pairs of 15 resilient arms 4, 5 are

p05|t|oned adj acent” an inserti‘on opening at both lateral sides of
each hol ding portion. AFIGURE h7i dge porecsion «whntbes shuntt aodneetor

wall s of sthe assembalyditakeROGene?a1dy BlBngeAlide ¥Ner §0be rile RQS!

hol di ng FIGURE 8 is a perspective view of the shunt

connector assembly shown in mating engagement with post
contacts on a printed circuit board;
_ FIGURES 9(A) through 9(C) are explanatory
10 illustrations showing the process of forming the contact of
Fig. 1;
FIGURE 10 is a side elevation view showing the
contact with a connecting piece in the state of Fig. 9(C);
and
15 FIGURE 11 is a perspective view of a prior art
shunt connector assembly.

Detailed Description of the Preferred Embodiment

. Fig. 1 shows a contact 12 employed in a shunt

connector assembly 10 according to the present invention,

20 and Fig. 2 shows the contact of Fig. 1 mounted within an
insulative housing 13. As shown in Fig. 1, the contact 12
includes a pair of generally parallel longitudinally
extending support pieces 8 and 9 which have contact
engaging portions 18 and 20 at both longitudinal ends for

25 engaging two adjacent post contacts 16 mounted on a printed
circuit board 14 (see Fig. 8). The contact engaging
portions 18 and 20 are connected to each other by a bridge
portion 22. Contact engaging portion 18 has opposed
resilient arms 18a and 18b extending from arm supporting

30 portions 18c and 18d, respectively, which extend from
bridge portion 22 in cantilever fashion and which are

spaced for receiving chamfered head portion 16a of contact

post 16 (Fig. 8). Similarly, contact engaging portion 20

has opposed resilient arms 20a and 20b supported by arm

35 supporting portions 20c and 20d, respectively, which extend
in cantilever fashion from bridge portion 22 and which are
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portions 2, 3, the resilient arns 4, 5 and the bridge 20
integrally formed froma single conductive el enment so \t hat ,
shunt connector engages the post contacts, a reactive uses
sonme i nward deformation . of the post holding portions ? §§t§ t he

insertion Ope“.'tl-,,ﬁgced ordygcéfvfﬂgO%ME&LL?rﬁga(?gcg}@lol?r]].é;'eof o £

arns by 25 € posT con a resu contact 1S nade
bet ween the shpdstcbiinectnrbuideetpgriien i3, pi)sloQ'ibmthcl@ce 24 elkends

this deformatigfewardly along the ldWer NEagd'bPra %Ebta%%hlakoﬂﬁlefﬁgwe
t he mniaturization of "the shunt,k con nector assenb Ynls achi eved 30

by the reductidPchingntheceanractnythhip h%?ﬁﬁ?theth%us g 13esilient
arms ofs the post hol ding pantbénseentherely. 1, resiliait rebrittacty etid

reduction in tfgéreﬂfggj(agogorgﬁg 20b are constructed with curved or
radiused portions 18g, 18h and 20g, 20h, connected to arm

supporting portions 18c, 18d and 20c, 20d and downwardly
extending arm portions 18i, 18j and 20i, 20j connected to
10 the radiused portions.

Bridge portion 22 has opposing upper portions 22a
continuous with arm supporting portions 18c, 18d and 20c,
20d, and an anchor portion 22b connecting the upper
portions 22a and bent into a generally U-shaped

15 configuration. Along a portion of the U-shaped anchor
portion 22b, cut-outs 22c and shoulders 22d, extending from
the lower edge of the cut-outs, are formed.

Looking now to Fig. 2, contact 12 is mounted
within insulative housing 13 which has a substantially

20 rectanéular configuration with an outer peripheral wall 26
and a bottom wall 28. Contact-receiving space 30 is
surrounded by the outer peripheral wall 26 and the bottom
wall 28. The contact-receiving space 30 includes two arm-~
receiving cavities 32 and a channel 34 for receiving brldge

25 portion 22.  The bottom wall 28 is formed with a through
hole 36 (Figs. 5-6), through which the mating post contact
enters, and projecting portions 28a as described below.

At a generally central location between the arm-
receiving cavities, housing projections 38 extend inwardly

30 toward one another. The inner surfaces of the projections
38 are generally parallel and maintain a given dimension
therebetween corresponding to the material thickness of the
two opposing upper portions 22a of bridge portion 22.

Looking now to Fig. 4, projecting portions 28a

35 and downward shoulders 28b of floor 28 engage shoulders 224
of bridgé portion 22 to restrict upward movement of contact
12. Furthermore, the vertical edge 28c of projecting
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to restrict movement of the contact 12 in a 1lateral
direction. Also, upper edge 24a of lance 24 engages
projecting shoulders 38a on the lower surface of each

5 projection 38, as shown in Fig. 7, to restrict movement of
the contact 12 in the upward direction. Finally, vertical
surfaces of projections 38 contact opposing vertical
surfaces of upper portions 22a of bridge portion 22 to
restrict movement of contact 12 in the lateral direction

10 and to restrict the outward resilient deformation of bridge
portion 22,

Looking again to housing 13 in Figure 2,
longitudinally projecting portions 37 extend inwardly along
a longitudinal axis from both ends thereof. The width or

15 lateral of projecting portion 37 is selected to correspond
to the distance between the inner surfaces of opposing arm
supporting portions 18c and 18d, and 20c and 20d. At both
sides of the projecting portions 37, grooves 37a are formed
for receiving respective ends 18k, 181 and 20k, 201 of arm

20 supporﬁing portions 18c, 184 and 20c, 204, respectively.

With the construction described above, contact 12
is mounted securely within housing 13 such that movement of
the contact in any direction is minimized.

Next, and with reference to Figs. 9 and 10, the

25 method of forming the contact 12 of the shunt connector
assembly will be described. It should be noted that while
the contact in different states A, B and C are shown
connected to a single common carrier 40, in practice, a
strip of contacts for each state or condition is produced

30 in a sequential operation in a series of steps in the order
of A - B - C, as described below.

Condition A of Fig. 9 shows the terminal blank
punched into a generally H-shaped configuration. The
punched piece 100 is connected to common carrier 40 via a

35 connecting leg 42. The punched piece 100 has a symmetrical
configuration relative to a central connecting portion 102
which forms anchor portion 22b of bridge portion 22. At

-7 - .
This Sheet Has Been Replaced -

i
i




resilient deformation due to the shorter effective beam
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pieces 106 extend from arc-shaped pieces 104 in a direction
substantially parallel to central connecting portion 102.
These projecting pieces 106 form resilient arms 18a, 18D,
20a and 20b.

' The punched terminal piece 100 in condition A is
then processed by inwardly forming projecting pieces 106 at
a location 108, and extending past the opposite edge of the
respective arc-shaped piece 104, into the configuration
illustrated as condition B. Then, - by forming terminal
piece 100 along a centerline 110 of central connecting
portion 102, condition is achieved. Connecting portion 102
is formed such that the inner side surfaces of the
connecting portion contact each other. Subsequently, by
cutting off the completely formed terminal piece 100 at a
cutting line 112, contact 12 is separated from common
carrier 40 and appears as shown in Fig. 1.

It should be noted that rectangular hole and
locking lance 24 are stamped from the inside to the outside
of contact 12 to ensure that burrs caused by the punching
process are not present on the inside of the contact where
they could interfere with the mating contact posts 16.

After forming, the contact is inserted into
housing 13 as shown in Fig. 2. At this time, anchor
portion 22 of the contact engages projecting portions 28a
(Fig. 4) of the housing at a tapered portion 22e and enters
into the space between the two projecting portions 28a
resulting in a slight outward deformation of respective
projecting portions 28a. 'Then, by a resilient restoration
force of projecting portion 28a, anchor portion shoulder
22d engages housing shoulder 28b in snap engagement. 1In
conjunction therewith, lance 24 contacts the inner surface
of projecting portion 38 at both sides and deforms slightly
to enter into the space between projecting portions 38.
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has contact arnms with sufficient effective beamlength to 15 [;88}Btmiss BEEN |
adequate retention force between the shunt connect or tel m nagspLACED
%t he mating post contacts. In order to acco

above- nenti oned and ot her objects, a shunt connector a3s 'y,
according 1o tfi’ﬁerea ?r ) ”Ehb“‘é%'%&'ﬂ%nt‘ l} 55430 ’k%T:Uéﬂé ! VéheP
defining 20 a con ei ving cavi a contact a resl |ent
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support pieces ext endi in a Ionglt dlna dlrectlo
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opposi tesend ofiradhwhthihethai houding. opposi ng support pieces, and
spaced a given dirrenSionThe final shunt connector assembly 10 produced by
the above-described process 1is assembled such that
respective pairs of resilient arms 18a, 18b and 20a , 20b
are aligned with through holes 36 formed through the bottom
10 wall 28 of the housing. The shunt connector assembly 10 is
then adapted to engage post contacts 16 in the manner
illustrated in Fig. 8 to electrically common, or shunt, a

pair of post contacts.
As set forth above, each resilient arm 18a, 18b,
15 20a and 20b of the contact is formed once toward an
opposing arm, and formed again at a position slightly
spaced from the arm supporting portions. Therefore,
sufficient beam length is maintained to prevent plastic
deformation of the resilient arms. To assure engagement
20 with the post contacts, a rounded contact portion 44 is
formed on each resilient arm, the position of which contact
portion provides a force adequate for retaining the
contact on the post contact, but does not cause plastic
deformation or take a set. Also, with the resilient arm
25 constructed as set forth above, the total force of the
contact includes both the spring force of the material and
the resilient force created by forming the arm and
therefore assures sufficient retention force between the
shunt connector assembly and the post contact. Figure 6A
30 ~ shows a first embodiment of the shunt connector assembly
showing the location of rounded contact portions 44 along
resilient arms 20a and 20b and near a distal end thereof.
Figure 6B shows a second embodiment of the shunt connector
assembly showing the location of rounded contact portions
35 44 along resilient arms 20a and 20b approximately midway
along the resilient arm and therefore the same distance
from the top and the bottom surfaces of the housing. This
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the contact posts without first orienting the housing, i.e.
making the connector assembly more "user friendly".

Furthermore, according to the present invention,
since the upper portions of the bridge are in contact, and
since the contact is manufactured from a single integrally
formed piece of metal, an additional opposing force in the
resilient arms is generated and transferred back to the
contact posts due to the force applied at the bridge
portion during the initial deformation during insertion of
the post contacts into the shunt assembly. This reactive
or opposing force is propagated to the resilient arm and as
a result, the frictional forces between the shunt assembly
contact arms and the post contact are increased to
correspondingly increase the retention forces of the
connector assembly on the poét contacts.

Although the invention has been illustrated and
described with fespect to exemplary embodiment thereof, it
should be understood by those skilled in the art that the
foregoing and ~ various other changes, omissions and
additions may be made therein and thereto, without
departing from the spirit and scope of the present
invention. Therefore, the present invention should not be
understood as limited to the specific embodiment set out
above but to include all possible embodiments which can be
embodied within a scope encompassed and equivalents thereof
with respect to the feature set out in the appended clains.
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supporting portions are generally opposj aPFRLASER he
ot her of the arm supporting portions ai'mg‘m “lﬁ ﬂj nS| d 5Ij_l§5a§§'l
supporting portions such that the oppo nt arms maintain a
di mension snegtgiMst han the di mensi on. of the correspondlng par al | el
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prevent outwar I on
within the contact-receiving cavity, said contact

comprising:

a pair of generally opposing support pieces (8,9)
extending in a longitudinal direction;
resilient arm supporting portions

10 (18c,18d,20c,20d) on each opposite end of each of the pair
of opposing support pieces, and spaced a given dimension
apart,

a pair of resilient arms (18a,18b,20a,20b)
extending inwardly from an upper edge of each arm

15 supporting portion and projecting downwardly beyond the
lower edge of each arm supporting portion; and

_ an anchor portion (22b) extending from a portion
each support piece and integral with an adjacent portion of
the other of the pair of support pieces;

20 " wherein each resilient arm is opposite a
resilient arm from the opposing arm supporting portion and
is spaced apart a dimension less than the dimension of the
parallel arm supporting portions.

2. A shunt connector assembly as set forth in
25 claim 1, further comprising a bridge portion (22)
connecting the resilient arm supporting portions
(18c,18d,20c,20d), wherein said bridge portion includes
upper portions (22a) in contact with one another.
3. A shunt connector assembly as set forth in
30 claim 2, wherein said housing has lateral projections which
extend toward the upper portions (22a) of the bridge
portion for preventing outward deformation of said bridge
portion.
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25 enpl oyed in a shunt connector assenbly according to the

present .invention; FIGURE 2 is a perspecti @H‘gisgm'oﬁASIBEEN

shunt connector assenbly which is assenbl ed by nount {ng t QepLACED

contact of Fig. 1 within an insulative u§t3ﬁ£,30: . 'S
I

a plan view of the shunt connector a y of Fig. 2

FIGURE 4 is a section of the shunt connector assenbly taken generally

along line 4 - 4 of Fig 3; 18c | FIGURE 5 is a bottomview of the
nl)g of Fi 2;

_shunt connector 35 Tgsne

FIG. 1

20|
37 3a o 20d
3 18
37q 38
22a° /|2 10
0
N 20 3
20a
3 n
18b -37a
38 AT
22a
\ 32 3T
FIG. 2 . 27
28 d
20b
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FI GURES 6A and 6B are sections of two enbodinents of tphgysaHBET HAS BEEN
connector assenbly taken generally along Iine 6 - 6 of!Fig.r#LACED
FIGURE 7 is a section of the shunt connector 5 assenbl y t aken-gereratty
along line 7 - 7 of Fig. 4 FIGURE 8 is a perspective view

of the shunt connector assenbly shown in mati ng engagenent w th post
contacts on a printed circuit board; 2 of 5) FI GURES 9(A)
through . 9(C) are explanatory
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10 il lustrations showi ng the process of formng the contact_of

Fig. 1, FIGQURE 10 is a side el evation vi ew‘slq%vg‘_&mnhs BEEN
contact with a connecting piece in the state of Fig. 9(C; ! RESLACED
FIGURE 11 is a perspective view of a pr(dofd) shunt iconnector
assenbl y. Det ai | ed Description of the Preferred Enbodi nent

Fig. 1 shows a contact 12 exppoyed in a 2Oeit connecg@b ass 10

and Fig. 2 shows thg co of

according to the present invent\on, ,Z20
Lye housing 13. As shown An Fig. 1,

Fig. 1 mun@gvgthin an
the contact 12

GA \ ; bb

! 44

FIG. 7
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includes a pair of generally parallel |ongitudinall g
. support pieces 8 and 9 which have contact engagy

and 20 at both | ongitudinal ends for 25 engagi ng two a

contacts 16 nounted on a printed (4 of ’uit board 14 T(see Fig. 8).
The contact engagi ng portions 18 and 20 are connected to each ot her
by a bridgeFI portion 22. Cont act{Qgaging portion 18 has opposed
resilient arns I8a Qupport | 30 ortions

_ 18b extending fr ar
18c and 18d, respe ely, which extjjﬂh
cantil ever fashion ahd wh '§¥$
portion 16a of confacgt ! .

I dge poytion 22 in
for receiving chianfered head
Simlarly, confact

engagi ng portion 2 t arms 20a and 2Pb supported
by arm 35 supportin especi , Wwhikh extend
A |
A~--40
° O
l
04 N
- (::::::::)
40
FIG. 10 /
I
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in cantil ever fashion from bridge portion 22 and which are

~

6 spaced for receiving chanfered head portion 1l6afof—Tomntact

post 16. On bridge portion 22, a |ocking | ance 24 extends]THS SHEETHASBEEN

along the | ower edge of a rectangular hole for | ockj ng tTRELRAGR act
"within insulative housing 13. 5 (5 of 5) As can be seéen in Fg. I,

resilient contact arns 18a, 18b, 20a and 20b are constructed with

curved or '

FIG. 11
frior ART™
" This Sheet Has B

T
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radi used portions 18g, 18h and 20g, 20h, connected to arm pOT T

portions 18c,

18d and 20c, 20d and downwardly extend'ﬁﬁs§ﬁﬁ$ %ﬁ??

18i, 18] and 20i, 20j connected to 10 t he radi used portipns. REPLACED

e

Bri dge portion 22 has opposi ng upper portions 22a colMrinuous wth
arm supporting portions 18c, 18d and 20c, 20d, and an anchor
portion 22b ST ng the upper portions 22a and bent in
a generally smmam TOR AABSBENBLWL | ON. Al ong a portion of the

U- shaped anchor portion 22b, cut-outs 22c and shoul ders 22d,
extending from the | ower edge of the cut-outs, are forned.

Looki ng now to Fig. 2, dentdéadiatanigesoushunt connegtor n ageankity ve 10)

housi ng 13 mlﬁbm@ SUPB1aDbhel ketdftion’ FHIWWMSEwEON| LHE AldsRmpiiyt h
an outer perlph§£ mawall 26

ting contact posts (16) and includes an insulative
houglng (13) defining a contact-receiving cavity (30) and
a contact (12) mounted therewithin. The contact (12)
includes an opposing pair of generally opposing support
pieces (8,9) including parallel arm supporting portions
(18c,18d,20c,20d) spaced a given dimension apart.
Resilient contact arms extend from an upper edge of each
arm supporting portion and are inwardly and downwardly
formed to project beyond the lower edge thereof. An anchor
portion extends from a lower portion of each support piece
and connects to an adjacent portion of the other of the
pair of support pieces. One resilient contact arm opposes
a corresponding resilient contact arm inside respective arm
supporting portions and maintains a spaced apart dimension

to

smaller than the dimension of the parallel arm supporting

portions. The connector assembly is used to electrically
couple or short two adjacent contact pins, and may be
formed with contact portions generally equidistant from the
top and bottom surfaces of the housing, thus obviating the
need for orienting the housing.

Sheet Has Been Rerlaced
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and a bottomewead .| 28. Cont act-receiying space 30 is
the out er peripheral wall 26 and the~bottom wal | 28.
_contact-rece|V|ng space 30 i'ncludes two arm .- receiviln
and a channel 34 for receiving bridge 25 paortion 22.
is formed with a through hol e 3§_@EE§§_EELQM t hr oug
-mati ng- post contact enters, and Jge ecting portions
bel ow. At a geneSHy NEGTOR AISEMBLY ay m
receiving cavities, housing prOJectlons 38 extend i nwar dl y 30'ﬂ t%méﬁﬁ”one
another. The inper urfgces of tEe Ero;ectlons -+ 38 are generally
parallel -and on .- therebetween corresponding to
the material thickness ofThée present winwendsdiong nepateporgéererally 4o a
bridge portion 22+ connector assettPRF L3¢ QQQGEQLE 291y*shBERiAG! 4§Facent

portions 28a

: contact posts on a prlnted circuit board. - More
5 spec1f1cally, the Zinvention relates to a low profile
B mlnlaturlzed shunt connector assembly which 'maintains -
suff1c1ent retentlon force between adjacent post contacts
and the shunt assembly terminals. '

Background of the Invention _
10 ' As mlnlaturlzatlon of electronlc equlpment and

assoclated printed c1rcu1t boards continues, there is an
increasing demand for correspondlng low proflle connector
assemblies for mounting on the printed c1rcu1t boards.

‘Space and den51ty become so valuable that even a small two

15 clrcult shunt connector assembly for electrlcally shorting
‘an adjacent pair of post contacts must be down-sized or’
miniaturized, along with the down-sizing of the printed
circuit 'board. To mniniaturize a’ typical connector
assembly, there must be a reduction in the overall height

20  of the housing and a corresponding'reduction'in the height
of a terminallwhich'consequently reduces the effective beam

length of the contact arms of the terminal. This, in turn,
results in a decreased amount of resilient deformation_of

the contact which may cause plastic deformation in the

25 -housing portlon in engagement with the . post contact.
~ Therefore, such a mlnlaturlzatlon could potentially cause
instability in the electrlcal connector. Furthermore, in

the mlnlaturlzatlon of a shunt connector assembly, since

“such a connector is designed to resiliently couple  two

30 adjacent post contacts and maintain engagement by way of
frictional forces, when the shunt connector assembly is
mlnlaturlzed,_the frictional or engagement forces becomed



éé - and downward shoul ders 28b(ﬁ ol oor 28 engage shoul dé
bridge-portion 22 to restrict upward novenent of contact

FurthernDre
7

~surfaces of an§hé119§rﬂpsnt92§he shortgniag: pifc thepesfe

the vertical edge 28c of projecting
portions 28a enga e
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maintain suff1c1ent retentlon force between the post :
contact and the shunt connector assembly termlnals and

compromlslng the mechanical and electrlcal lnterconnectlon

therebetween. _
Flgure 11 shows ‘a shunt connector assembly as

.dlsclosed in Japanese Unexamined Utlllty Model Publlcatlon_
- (Kokai) No. Heisei 5- 62994. '

- As shown in Figq. 11, a shunt connector contact 1

‘is adapted to be mounted w1th1n a contact receiving cav1ty

of an 1nsulat1ve housing. Post holding portions 2, 3 are
formed_adjacent one.another along an internal peripheral
surface of the'contact, and opposing respective pairs of

‘resilient arms 4, 5 are positioned adjacent an insertion

opening at both lateral sides of each holding portion. A
bridge portion 6 connects front and rear walls of the
holdlng portlons at the center thereof._ The post holding

_portlons 2, 3, the res:.ll_ent arms 4, .5 and__the bridge

portion 6 are integrally formed from a single conductive

‘element so that when the shunt connector engages_the post

contacts,'a reactive'force causes some inward deformation
of the post holding portions opposite the insertion opening

due to an outward force exerted on the resilient arms by

the post contacts. As a result, electrical contact is made
between the shunt connector assembly and the post contacts

'_due to this deformation.

In the prior art set forth above, the
miniaturization of the shunt connector assembly is achieved
by the reduction of the actual length or height of the

"resilient arms of the post holding portions, _thereby

effecting an overall reduction in the retention forces

*between the resilient arms of the,shunt'connector and the

post contacts. The retention force that is present between
the shunt assembly and the post contacts is due to the

~integral construction of the contact_and,'in particular,
the closed_configuration of the holding portion. However,
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as shown in Fig. 7, to restrict novenent of : the co t Ctéf%@ﬁp
upward direction. Flnally, vertical surfaces of a 38
contact opposing vertical surfaces .of upper portibns 22

portion 22 to this canstruttimvegenhotf compensatk? for t i i
direction 10 re21d sisef C3ELEh £08n OWir e ¥ €k | ALl ngf&b“ dge
portlon 22. - i housing ™ 1 g

| ongi t udi nal | ylﬁf’s'té'ctqfn@'-%msddéey# @%ﬁf@nd |Fm1§m0meong=rldge portion

| ongi tudi nal ax¥i 9 AR éﬁ&k%ﬁeﬁéfﬁie 1§h§r&bdhéear1%§e1f'f?&ﬂ*ﬂequ

proj ectipg portlon 37 se ect ed 0 COIre nd di stance
between Phe i nA&FddENEIYs ﬁr&Psert1°§uﬁH%r??ﬂgpﬁéFUQQﬂ$3H§>
and - 18d and 2@hisndmagd. caéSeboéhentual 1ne1ast1c deformation of the

res111ent arms together with a consequent reduction of the

spring characteristics of the contact and loss of retentlon
. between -the shunt assembly ~and the post contacts
10 altogether. | ' '

- Therefore,' it is an object of the present
lnventlon to provide a low proflle shunt connector which.
has contact arms with sufficient effective beam length to

15 - maintain a adequate retentlon force between the shunt
'connector terminals and the mating post contacts. o
In order to accompllsh the above-mentloned and
| other'objects, a shunt connector assembly, accordlng to the
present invention, includes an insulative housing defining '
20 _'la contact-rece1v1ng cav1ty and a contact of a resilient
conductive metal mounted w1th1n the contact-rece1v1ng
~cav1ty The contact comprlses.
a pair of generally opposing support pleces"
extending in a longitudinal dlrectlon, '
25 : generally.'parallel resilient arm supporting
portions on each opposite end of each of the pair of
‘opposing ‘'support pieces, and spaced a given dimension

apart; , . : .
resilient ‘arms 1nward1y' and downwardly formed'
30 from an upper edge of each arm supportlng portlon and
extendlng a qlven distance beyond the lower edge thereof,
and ' '

an anchor portion.extending from a portion of
each support piece and integrally connected to an adjacent
35 portion of the other of the pair of opposed support pieces;
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sides of the projecting portions 37, grooves 37a are formed — o
- receiving respective ends 18k, 181 and 20k, 201 of arm 20 1 saﬁ)c}mﬂ ﬂ%ﬂﬁ'
portions 18c, 18d and 20c, 20d respectlvely - h the.
. construction described aW@@}efﬁ”tﬁgnréghllent 5§Fg0%ﬂkﬁp '

housi ng 13 such that novenent e contact i n any rect|

monimzed. - supporting powkion:narei mneéﬁérlérnd@pmsﬁgsfﬁé m;slllaertme
25 met hod of,har Biengnkhecrept 8ettre @J‘mt%w YU dHs and extend
assenbly w || bg described. It shoul d be note that(fwhl t he "

contact in di f AESe 5&%&%?@\SQ?QREF¥9%18°§FBRBS such GBﬁﬁe5P€HQQ?9§1n9
si ngl'e cemmon resmle.rento airmspr adtintaina a dimensienofsmaliact cHan aarh

o ept (o hE R OB ShelcopbgRriE AR FREL R et
S .=port10ns. '
' The support pleces 1nc1ude a bridge portlon at a
central portlon thereof from whlch the anchor portlon
10 extends. The hou51ng includes projectlons extendlng in a
width direction toward the outside surface of the bridge
- portions to prevent outward deformetlon ‘thereof. - The.
bridge portion includes an engaging portion forfengaqing
corresponding shoulders in the housing to ensure the
15 retention of the contact within the contact-receiving
' cavity. ' -

Brief Description of the Drawings

' The present invention will be understood more

fully from the detailed description given herelnafter and
20  from the accompanylng drawings of the present 1nventlon,

which should not be taken to limit the present 1nventlon,

but are for explanation and understandlng only.

In the drawings: _

FIGURE 1 is a perspective view of a contact to be

- 25 employed 1n a shunt connector assembly according to the
| present 1nventlon, , _

FIGURE 2 is a perspective view of the shunt
connector assenbly whlch is assembled by mountlng the
contact of Fig. 1 within an insulative housing; |

30 ' FIGURE 3 1s a plan v1ew of the shunt connector
assembly of Flg..Z, _ S :

FIGURE 4 is a sect:.on of the shunt connector '
assembly taken generally along 'Iine 4 ~ 4 of F1g 3; _

_ FIGURE 5 is a bottom v1ew of the shunt connector
35 assembly of Fig. 2;
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. ?EPLACEMENT Al
Condition A of Fig. 9 shows the termnal blank - pun_hed‘”rﬁigg%;‘—'

general ly H shaped configuration. _3The . punched pi gc

connected to common carrier 40 via a 35 connecting | eg| 42.
. piece 100 has a synmetri confi jon relative
“connecting portion 102 %iGUW &A ?BPr‘rgga%é o?e‘f)tolr?'?%r?fz%

portion 22. -

Abf the shunt connector assembly takén generaI y along linhe
6 - 6 of Fig. 4, ' _
FIGURE 7 is a section of the shunt connector_
assembly taken generally along 11ne 7 -7 of Fig. 4; _

. FIGURE 8 is. a perspectlve view of the shunt
connector: assembly shown in matlng engagement w1th post
contacts on a printed circuit board, o

FIGURES 9(A) through 9(C) are explanatory
lllustratlons show1ng the process of forming the contact of
Flg. 1; _

' ‘FIGURE 10 is a s1de elevatlon view show1ng the
contact w1th a connecting piece in the state of Flg. 9(C),
and _ ' _
FIGURE 11 is a perspectlve ‘view of a prlor art
shunt connector assembly. "

 Detailed Descri tio of the Pref ed Embodiment

Fig. 1 shows a contact 12 employed in a shunt
connector assembly 10 according to the present invention,
and Fig. 2 shows the contact of Fig. 1 mounted within an
insulativefhousing 13. Aas shown in Fig. 1, the contact 12
‘includes a pair' of generally parallel 1longitudinally
extending support pieces 8 and 9 which have contact
engaging portions 18 and 20 at both longitudinal ends for
‘engaging two adjacent.post contacts 16 mounted on a'printed
circuit boarad 14 (see Fig. 8). The .contacth engaging
portions_ls and 20 are connected to each other by a bridge

- portion 22. Contact engaglng portlon 18 has opposed

resilient arms 18a ‘and 18b extending from arm supportlng'
portions 18c and 18d respectively, which extend from
bridge portion 22 in cantilever fashion and which are

~ spaced for'receiving chamfered head portion 16a of contact

post'16 (Fig. 8).. imilarly,'contact engaging portion 20
has opposed resillent arms 20a and 20b supported by arm
supportlng portlons 20c and 204, respectlvely, whlch extend
in cantilever fashion from br1dge portlon 22 and whlch are
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port I ons

ar c- shaped .pi eces 104 of parall el support pi eces 8 and .
upper. portions 22a. of bridge portlon_22 and .. armsupp
18c, 18d, 20c and 20d._ Projecting 5 Fleces 106 extend fyQmar
pi eces 104 in SRAFeAFOR recelvéﬁ%s?%%@ arey hepd|pertienchearaf co

connecting portpest 108. on bria@éep@fm@ﬁtmg @IP&&&A&%& éﬂﬁsséktéﬁas
arns 18a, 18b, punched termn

pi ece 100 |ﬂ(ﬂﬁﬁﬁ??€%gﬁ P2°T€ Qhﬁtﬁﬁwﬁﬁcﬁ§%§eﬂfb9 Fﬁﬁ%@ﬂ%?%ﬁﬁ hote for
proj ecti ng pi eckscKig athe contactowidthbdn if8ulandvexheuding past Lhe
opposi te g£dge of the | S ed, p I nto. t
'conf|guréf|on |IIustra§§§e§% %%% ?oﬁﬁg 1, Tféé?ftfn¥oﬁﬂ?ﬁﬁcge?ﬁ?ﬁal
pi ece 100 al ongl%ﬁceﬁ@é?l i R8a11andf 2<9é-ht AER cepmetrucked with curved or
radlused portlons 18qg, 18h and 20g, 20h, _connected to arm
'-supportlng portions 18c, 184 and 20c, 204 and downwardly
_ extending arm portions 18i, 18j and 20i, 20j connected to
10 the radiused portions.

bot h Iongitudinal ends of central cohnecting'_portion 102 A?
;

Bridge portlon 22 has opp051ng upper portlons 22a
contlnuous with arm supporting portions 18c, 18d and 20c,
20d, and an anchor portlon 22b  connecting the upper
portions '22a and bent ‘into a .generally U-shaped

15 . configuration. Along a portion of the U-shaped anchor-
- portion 22b, cut-outs 22¢c and shoulders 22d extendlng from '
the lower edge of the cut-outs, are formed.

Looklng now to Fig. 2, contact 12 is mounted

_ | w1th1n insulative hou51ng' 13 which has a substantlally
20" rectangular conflguratlon with an outer per1phera1 wall 26
o and a bottom wall 28. Contact-rece1v1ng space 30 is
surrounded by the outer peripheral wall 26 and the bottom
wall 28. The contact-receiving space 30 includes'two arm-
receiving cavitles 32 and a channel 34 for rece1v1ng brldge_
25 portion 22. The bottom wall 28 is formed with a through
‘hole 36 (Figs. 5-6), “through whlch the mating post contact
enters, and projecting portions 28a as described below. |
- At a generally central location between the arm-
- receiving cavities, housing projections 38 extend inwardly
. 30 toward one another. The inner surfaces of the projections
38 are_generallj_parallel and maintain a given dimension
therebetween corresponding to the material thickness of the
two opposing upper portions 22a of bridge portion 22.
Looking now to Fig. 4, progectlng portlons 28a
35 and downward shoulders 28b of floor 28 engage shoulders 22d
' of bridge portion 22 to restrlct upward movement of contact
12. Furthermore, the vert1ca1 edge 28c of projecting

e



k4

REPLACEMENT 977

15 portion 102, condition is achieved. Connecting portion

¥
5 i
. formed such that the inner sidef surfaces of the Scdhae@AR‘g§s &%
portion contact each other. ‘Subsequently, by . cuttingiaff the .
conpletely fornmed terninal piece 100 at, a _ cutting line IIZ',_contact_

12 is separ at eBOFE&ANEoARBEDBATe £he (5 ide MLEAFeH R rChOT:

1. to réiétsiet! hdremaied dhatheectangsber h@l eiranc lateral
| ocki ng .I.-ance 24 arglstanpe fromthe inside tq the

contact 12 to BhEBFELPRat b caiBEBEE ST HR &L?r?chf’%g PAdce 24 oEé‘g@g&Fe
not present onptbgectinge siouhdersnt3sa wvherth&5 lowerheyurpatd iof eehehe

Wi th theg ”Ht'“gr§g§E€EEnp9§ESaéﬁsnown 1?3F1g T8 téfESEtQQEQ‘RgvekQﬁt of

~contact is ins
time, anchor the CBBFPF§n12216ftbﬁeuEUﬁréc@l§ﬁ§§g§§ prBFBéﬂﬂﬁg BGF&#@#@_

: 28a_ _ - surfaces of pro;ectlons 38 _contact opposing vertical
' surfaces of upper portions 22a of bridge portlon 22 to
restrict movement of contact 12 1n the lateral dlrectlon'
10 '-,and to restrlct the outward res111ent deformation of bridge
' portion 22. ' _ '
Looklng agaln to housing 13 in Figure 2,
1ong1tud1nally pro;ectlng'portlons 37 extend inwardly along
a longitudinal axis from both. ends thereof. The w1dth or
15 lateral of pro:ectlng portlon 37 is selected to correspond
to the dlstance between the 1nner surfaces of opposing arm
supporting portions 18c and 18d, and 20c and 20d. At both
sides of'the'projecting portions 37, grooves 37a are formed
| for receiving respectlve ends 18k, 181 and 20k, 201 of arm
20 ' supportlng portlons 18c, 18d and 20c, 204, respectlvely.
With the constructlon descrlbed above, contact 12°
is mounted securely Wlthln housing 13 such that movement of
the contact'in any direction is minimized. _
Next, and_with'reference to Figs. 9 and 10,'the
25 ‘method of forming the contact 12 of the shunt connector
 assembly will be described. It should be noted that while
the contact in different states A, B and C are shown
connected to a sinqle common carrler 40, in practlce,.a
strip of contacts for each state or cond1t1on is produced
30 in a sequential operatlon in a series of steps in the order
‘of A - B - ¢, as described below._ _ |
. COndltlon A of F1g. 9 shows the terminal blank
punched 1nto a generally H-shaped conflguration. The
o punched plece 100 is connected to common carrier 40 via a
35 connecting leg 42. The punched piece 100 has a symmetrlcal
- conflguratlon relative to a central connecting portlon 102
“which forms anchor portion 22b_of bridge portion 22. At
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(Fig: 4). of the housing at a tapered_gportion . 22e and enters R ITICo t he %
space between the two projecting pOHEt ons 28a resul ti §v|1n8 wm i1g% ‘ i
out ward deformation of respective proj ecting portions hen y a i
resilient restoration force .of projecting portion 28a. Anchor..pertton ;i -
shoulder . BAthelgagdtuddusilngrsiwubflecefiailn conare oport ion! “no3s. )

O e or ChEY, 4B zbR8E80 81 SRULSEHE BPophBITI LD EARBe piepsdly, apa
into the space Pewhideh FojmestHpey mmtm5382a of bridge portion 22 and
- - arm supporting portions 18c, 18d, 20c¢ and 20d. Projecting
5 pieces 106 extend from arcfshaped,pieces 104 in a direction
Substantiaily parallel to_central connecting portion 102.
These projecting pieces 106 form resilient arms 18a, 18b,

20a and 20b. o ' |
_ The punched terminal piece 100 in condltlon A 1s
10 then processed by lnwardly formlng projectlng pieces 106 at
a location 108, and extending past the oppoeite'edge of the
‘respective arc-shaped piece 104, into the configuration
" illustrated as condition B. Then, by forming terminal
piece 100 along a centerline 110 of central connecting
15 portion 102, condition is achieved. COnnecting.portion'lbz
~is formed such that the inner side surfaces of the
connecting portion contact each other. Subsequently, by
cuttlnq off the completely formed terminal plece 100 at a
cuttlng llne 112, contact 12 is separated from common

20 carrier 40 and appears as shown in Flg. 1.

It should be noted that rectangular hole and
locklng lance 24 are stamped from the inside to the outside
of contact 12 to ensure that burrs caused by_the punching
process are not preéent on the inside of the contact where

25 they could 1nterfere with the matlng contact posts 16.

After formlng, the contact is inserted lnto.
housing 13 as shown in Fig. 2. At this time, anchor
portion 22 of the contact engages projecting portions 28a
(Fig; 4) of the housinglat a tapered portion 22e and enters

30 into the space between the two projecting porticns'28a
'resulting in a sllght outward deformation of respective
projectlng portions 28a. Then, by a resilient restoration
force of projecting portion 28a, anchor portlon ‘shoulder
224 engages housing shoulder 28b in snap engagement. In

35  conjunction therewith, lance 24 contacts the inner surface
of projecting portion 38 at both sides and deforms slightly

- to enter into the'spaceubetween projecting portions 38.



9 . Thereafter, by t he reS|I|ent9restorat|on force the k@aqmsm
engages. proj ecting portion shoul ders=38a formed on the
surface of the projecting portion 38 (Fig.. 7). At - -t hiys
portion22b-of the contact 12 is firmy 5 fixed within.th ousi ng. _
The fi nal shuntTheneefter,abyemhbyrhkqﬂmahnuxbshoratlont qe+~the~i ice

above- descri bed S uc

of resilient ar ms&é‘ggg ‘;gﬁ)oj;ecﬁgingggﬁ.oﬁ &%éig&é (? \/ﬁ%ﬁ rough

hol es 36 fornedlowenughrﬁWSQMﬂﬁ(#hQOPrOJ%BtinQBPQrtnhB B8usiFig- Thke. shéﬁt
connector assenphyslfihs, ancnos:h%r%ciw ey Q:@r\ﬂ@&ecméacew&a%sfl@mw

t.he manner
- S

flxed within the housing.
' The f;nal shunt connector assembly 10 produced by
the above-described processh,isf assembled such."that
-respectiVe pairs of resilient arms 18a, 18b and 20a , 20b
_ are aligned'with through'holes'36.formed through the bottom
10  wall 28 of the housing. The_shunt connector assembly 10 is
then adapted to engage post contacts 16 in the manner
illustrated in Flg. 8 to electrically common, or shunt, a
pair of post contacts.
As set forth aboVe,_each resilient arm laa; 18b,
- 15° 20a and 20b of the contact is formed once toward an
' opposing arm, and formed again at a position 'slightly'
Spaced from the' arm supporting portions. Therefore,
sufficient beam length is maintained to prevent plastic
_ ‘deformation of the resilient arms. To_assure engagement
20 . with the post contacts, a rounded contact portion 44 is
| formed on each re5111ent arm, the position of which contact
portion prov1des a force adequate for retalnlng the
- contact on the post contact, but does not cause plastic
deformation or take a set. Also, w1th the resilient arm
25 . constructed as set forth above, the total force of the
contact includes both the spring force of the materlal and
the resilient force created by forming the arm and
therefore assures sufficient retention force between the
-shunt connector assemblyoand the post contact. Figure 6A
30 - shows a first embodiment of the_shunt connector assembly
- showing the location of rounded contact portions 44 along
"resilient arms 20a and 20b and near a distal end thereof.
' Figure 6B shows a second embodiment of the shunt connectOr
assembly showing the location of ronnded'contact portions
35 44 along resilient arms 20a and 20b approximately midway
along the resilient arm and therefore the same distance
from the top and the'bottom_Surfaces of the housing. This



illustrated in Fig. 8 to electrically common, or shunt, a ‘
post contacts. - "~ As s orth above, each re FEF
18b, 15 20a and 20b of the contact " is formed once toward gﬁ
‘opposing arm and formed again at a position slightly 3&33‘“‘ ;‘%m

SI I.ent arlIBi_u~fJ

the arm suppgpiibng eﬂﬁédiﬁaﬁt 217505 % D5 Cement. or YHd st
I's maintained to prevent def ormation of the r

To assure engafbfefentact PQEF% W%ﬁb?ﬁ%tfkﬁﬁﬁeﬂﬁ%@nQ%WQMEﬂﬁé R G e
port I Otn 44 is maktingf ehsedoaaeemh asslehmwyt moTE 'Msérpcﬁltemyof which
cont ac -~ portion . es a force a retalnln

contact on the post: contg ¥h859°58ésa589 g&&?é 5&? Bresent & %&den
or take & set. s1ﬁbsothW|ubpehepoetnbnsnbfathEZBridgeoaSEruntedn&actetahdrth

above the tOtginEQrEﬁeOthgﬁct is manufactured from a single’ integrally
C ' formed piece of metal, an additional opp051ng force in ‘the

're5111ent arms is generated and transferred back to the

_ contact posts due to the force _applied at the bridge
10 portion during the initial deformation during insertion of
' the'post cohtacts into the shunt assembly. This reactive
or.opposing force is propagated to the resilient arm and as

'a result, the frictional forces between the shunt assembly
'contact arms and the post contact are increased to .

5 correspondingly increase the ‘retention forces of -the

- 'connector assembly on the post contacts.

- Although the 1nvention has been 111ustrated and
described with respect to exemplary embodiment thereof, 1t'
should .be understood by those skilled in the art that the'

20 foregoing and various other changes, omissions and
additions may be made therein and - thereto, Without
departing from the spirit and scope of the present N
invention. Therefore, the present invention should not be
understood as limited to_the'specific embodiment set out

25  above but to include all possible embodiments which can be
embodied,within.a scope encompassed and equivalents thereof
with respect to the feature set out in the appended claims.



cont act |ncludes both the spring force of The material andf”T;E;ﬁhgTSHﬁET\
resilient force created by formna, "' : R .
assures sufficient retention force betmei "Halﬂll i“"”p_-oncﬁb %ﬁ'ﬁﬁﬁ
assenbly and the post contact. gure 6A*30¢ ment

t he shunt connéAMSissenbly - shomnng the location of

. portions 44 al ong resil ]ﬁpﬂ;
'Phereof; i Figure GB‘ghod%qghgggondggﬁgﬁﬁgnent 0 hgfé

“assenbly showi i torahieing (dddddatdpindce eentacksreseiving cavity
resilient arms @) ai 20l exidhtLpedi Vvt metal H&BWHdE 4551 #1884

A el v Sc%%%%%t-recelvmg _*‘_8 viByi" sdfa”” contact
comprising. - '
a pair of generally oppos1ng support pieces (8 9)
_extending in a longitudinal direction; . _
. resilient arm. supporting portions
10 (18c,18d,20c,20d) on each opposite end of each of the pair
' of opposing support pieces, and'spaced a given dimension
apart - ' _ o 3
' '_a'_pair of resilient arms (18a418h,20a,2bb)
extending inWardly from an upper edge of each arm
15 'supportinq'portion and projecting downwardly beyond the
'lower_edge of each arm supporting portion; and :
. an anchor portion (22b) extending from a portion
each support piece and integral with an adjacent portion of
_ the other of the pair of support plieces; '
20 " . wherein each resilient arm is < opposite a
resilient arm from the opposing arm supporting portion and
. is spaced apart a dimen51on less than the dimension of the
parallel arm supporting portions.

. . 2. A shunt connector assembly as set forth in

25 . claim 1, further comprising a bridge portion (22)
connecting the resilient arm supporting portions
(18c,18d,20c,20d), wherein said bridge portion includes -
upper portions-(;Za) in’contact with one another.

3. A shunt connector assembly as set forth in
30 ' claim 2, wherein said houSing has lateral pro;ections which
extend toward the upper portions (22a) of the bridge
. portion for preventing outward deformation of said bridge
B portion. '
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the contact posts w thout fII’St orlemln

the connector assenbly nore "user frlendly
"~ according to-the present invention, 5 S|nce the upper
bridge are in contact, ap.d A shudith correctoant assenislymash s

?hn?L: Integnﬂlg&m 3, whereln sal%F%p%ErnBngloﬂg égdééiﬁ__ i

' 1s continuous with said anchor portlon, and whereln the
anchor portion - includes a lance (24) for securlng the

'5: | contact’ within the_hou51ng._



resilient arns is generated and transferred back to the
due to the force applied at the bridgg 10 portion during {REELH

. deformation during insertion of — The post contacts int

assenbly. This reactive. or - opp03|ng force is propagat

resilient arnlgggggacz a result, the frictional forces betiween th
shunt-assenbly contact _arns and the post contact I ncr ease
to 15 corre E M retention forces,' ' '
connector assenbly on the post contacts. - Al'though the

ention hae been 111 usty 2 oo, 56, EdnibbApk S REfbTA . (10
skilled in thepoavides swefloientfretgotign dmwcemwetmeenotherasﬂem@#ﬁ
aﬁlﬁzhfns .andand matfﬁ@ Ebﬂ@ﬁct”ﬁ%stge(ﬂg¥k%ndh§ﬁ8iﬂde§ngn fﬁgdﬁétlve_
: housing (13) defining a_contact-rece1v1ng cavity (30) and
a contact (12) mounted therewithin. The contact (12)
includes an_opposing pair'of generally opposing support
pieces (8,9) including parallel arm supporting portions
(18c, 184, 20c,204) spaced | a _given_ 'dimension- apart;
Resilient contact arms extend froﬁ'an upper edge of each .
arm supporting portion and are inwardly and downwardly'
formed to project beyond the lower edge thereof. An anchor
portion extends from a lower portion of each support plece
and connects to an adjacent portlon of the other of the
pair of support_pleces. One resilient contact arm opposes
a corresponding resilient contact arm inside respective-arm
supporting portions and maintains a spaced apart dimension
.smaller than the dimension of the parallel arm supporting
~ portions. The connector assembly is used to electrically
couple or short two adjacent contact pins, and may be
formed with contact portions generally equidistant from the
'top and bottom surfaces of the hou51ng, thus obv1at1ng the
need for orlentlng the hou51ng.

Figure 2
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CLAI M5 ' : 1. A shunt connect or assenbly (10)"- |nclud|gg,a :
i nsul ative housing (13) defining a contact-receiving cavily—— _:.ggyﬁgx nd
a contact of a resilient nmetal received and fixed 5 LAy = e
.contact-receiving cavity, . said cont act C
a pair of generally opp05|ng support pheces (8,9

| ongi tudi nal direction; resilient ar
portions 10 (18c, 18d 200 20d) on each opposi te end of\ saet
of opposi ng support pieces, and spaced a given dimension }
.a pair of resilient arnms (18a, 18b, 20a, 20b)
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- ext endi ng i nwardl y' from an upper edge of each
- portion and projecting dowwardly beyond the - Wik
supporting portion; and an anchor pori{R b

car mﬁ»ﬁ:'ﬁ& qESILi ng

varm:

=

conprising a. bridge portion. .
- : FIG. :

(22)\ 7

“froma portion - . each support piece and integral thl@ .
‘portion-of the other of the pair of support piecgs;" 20
wherein each resilient arm is opposite a resy i | the
“opposing arm supporting portion-and . 8 spaced apadrt a_diwemnsion.|ess
than the di mensi on of the paral | el arm supporti-ng=portions. -
2. A shunt connector assenbly ggOket forth20a25  claim: Jqur/xZ:@a\
. -
7
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“connecting the resilient . arm ~ supporting porti EPLAGEM .
- (18c, 18d, 20c, 20d), -wherein said bridge portion include K Rggﬁ .
portions (22a) in contact with one anodher. . : 13“@] A shuht
connector- assenbly as set forth in 30 claim 2, whergi\n said ' as
ons
|

| at er al prﬁ&cté ons which extend IQ@rd the uppe \

* the bridge portion for preventin out &M def or pat i aid bri dge
~ portion. - 106 S ﬁas/ Y S
| S " ¥/ |
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12 4. A shunt connector assenbly as SEL . aceMER > i
claim3, wherein said upper portions of said bridge porti IS '
continuous with said anchor portion, and wherein the i arﬁ@qﬁb&ag%o

contact w t\hi h”t he housi

~includes a lance (24) for securing 5 he 5

FIG. 11

) :'P_R_loz ART



ﬁ.ﬁ //ﬂ tSE ARCH REPORT [ Application No. 9501260-5

TEXT OF THE ABSTRACT

A miniaturized shunt connector assembly (10) provides sufficient retention force between the
assembly and mating contact posts (16) and includes an insulative housing (13) defining a
contact-receiving cavity (30) and a contact (12) mounted therewithin. The contact (12)
includes an opposing pair of generally opposing support pieces (8,9) including parallel arm -
supporting portions (18c, 18d, 20c, 20d) spaced a given dimension apart. Resilient contact
arms (18ab, 18b, 20ab, 20b) extend from an upper edge of each arm supporting portion and
are inwardly and downwardly formed to project beyond the lower edge thereof. An anchor
portion (22b) extends from a lower portion of each support piece (8,9) and connects to an
adjacent portion of the other of the pair of support pieces. One resilient contact arm opposes a

~ corresponding resilient contact arm inside respective arm supporting portions and maintains a
spaced apart dimension smaller than the dimension of the parallel arm supporting portions.
The connector assembly (10) is used to electrically couple or short two adjacent contact pins,
and may be formed with contact portions generally equidistant from the top and bottom
surfaces of the housing (13), thus obviating the need for orienting the housing.

.Fig. 2
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