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WD 98/ 38706 PCT/ US97/11928 LOW PROFI LE SHUNT CONNECTOR ~ Field of the
I nvention *159159* The present invention relates generally to 5 electrical
connect oy gy Particularly, this invention relates to shyidorfippgect ors
(al so known as junpers) for providing an electrical connection between
adj acent term nal pins insaidwderodonE easirtncontBeBogkgr ound of the

provide an ol ectr i cal  connect | on bet ween (w0 adj acent SEFE& oA

conductive termnal pins V‘he”E‘tllégd glfnst-h%r qgl\;&q{loqd nt o e
the terminal 15 pins are inse ne pi ns contact a

conducti ve nmenber Thiet pine st shyentticrestedldtiesh getecatlyatdy continuity
bet ween the pi Kk he S

requi rene%tseltg%grqgﬁ&nt&%\prr@f e usedb{%e& ;Bjalv eé{gfl)%]]fti ay%e%rranent or a 20
tenporary el éntvencadloncamiedtasorta chpins camraecprcpm edalsmrknlotmb@ard or the
like. Althou%h the uys orf shol{,r}Lt to connj;actt nuclt gn %ﬁs I N \zig waLray of
electrically CORGIE i vé plpr‘F 395" partseut aa} oA %8] acent

pi ns in such aadazZ®enar rtaa)rmmaﬂelplri@dwrseﬁtt‘eadshuu:rmtlmé t;}lmnprl or art are
usual ly deficient in several aspects. The prior art shunts are relatively
bul ky. The shunts typically have a profile which is too large to be easily
used in 1@l ectroni c equi preBichiirétindsobeehsl ngveaghibar and 30 smaller. The
prior art shunts are often difficult to ]tgstaﬂ, and_even npore gifficult

to remove or rel oS CATRSHIRS 5% HHerkPpri 28 WrEhaFhappPBpPrat e

tool s connectors provide an electrical connection between two

adjacent electrically conductive terminal pins when the
pins are inserted into the shunt. When the terminal

15 pins are inserted into the shunt, the pins contact a
conductive member within the shunt to establish
electrically continuity between the pins in a known
manner. Depending upon the user’s requirements, the
shunt may be used to provide either a permanent or a

20 temporary electrical connection to pins on a printed
circuit board or the 1like.

Although the use of shunts to connect multiple
pins in an array of electrically conductive pins, and
in particular, to connect two adjacent pins in such an

25 array is well known, the shunts of the prior art are
usually deficient in several aspects. The prior art
shunts are relatively bulky. The shunts typically have
a profile which is too large to be easily used in
electronic equipment which is becoming smaller and

30 smaller.

The prior art shunts are often difficult to
install, and even more difficult to remove or relocate.
The shunts are often applied with inappropriate tools
such as tweezers or fingers and removed in a similar

35 manner. Because of the size and fragile nature of the
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such as tweezers or fingers and renoved in a simlar 35 manner. Because of
the size and fragile nature of the 1 *@0002* WD 98/ 38706 PCT/ US97/11928
conponenp& gggﬁge to the shunt or the pins often results. If a netal
appl i cat i $R° noval tool is wused, inadvertent shortingPeF/UsHé& 1M may
occur. This roblem only worsens _a he, size of .the_conpanents 5
decreases. It ?sp%?%%g%bﬁ%%ﬁa?%r§?h§h%o§558 i V& ﬁéﬁbg}nSfOQE?Por art shunts
to come out ofesinktsnsul it aveehalisappliastibe shurkmbsabeitnglr ésoved or
applied. If the . contact cgne %ﬁt gf t he thSinﬁ when the shuntTés 10
bei ng renoved¥Hd’ cHRAALEF 8nﬁe RFT+89) 8Ft “BR PRBSpIMAY O%Cthout T84S

i nsul ati ve hopsomPem! dbnIpywbhesnbeasi thessibeeofothenmevmpbhenttspr ot ect ed
conductiv% mepber, or danmage to the pin field my result fromthe attenpt
to removet heleSheREEFve nember. Similarly, the 15 contact may come out of

the housing as therghustalso bemm@ni Bstathedcohgavitiget hembeusioFg around
the pins, but mssing the conductive nenber. Finally, although it is

common to at tBEHCR #EF gBNURLADEP SnghBHFsoﬁothsPH&Pgaﬁﬂﬁef' “§i%Gften in

20 series, thgspeh®rsRuhtShyNbeiAgerbmbyeal by apphied. i ¢ whdual Iy, making
application of a |large nunber of shunts very |abor intensive and tine
consuni ng. ThePRtRRbsCeRest Suh AéelheoRoysingnhRAVIERG &NUSK iSrofile which

is suitahloe fEiy§eréMonpal that tBAAuBL e RemBBE’ 83S1BE tSiohe thedyin@ents,
which is easily installed and renoved w thout danmage to itself or the pin
field, and whiEhoehnapeinpplredvenhpupdgaInudbemgywithenr ®eative ease.

impossible to remove the unprotected conductive member,
or damage to the pin field may result from the attempt
to remove the conductive member. Similarly, the
15 contact may come out of the housing as the shunt is
being installed, leaving the housing around the pins,
but missing the conductive member.
Finally, although it is common to attach a large
number of shunts to a single pin field, often in
20 series, the prior art shunts are typically applied
individually, making application of a large number of
shunts very labor intensive and time consuming.
There thus exists a need for a shunt having a low
profile which is suitable for use in applications with
25 decreasing size requirements, which is easily installed
and removed without damage to itself or the pin field,
and which can be applied in large numbers with relative

ease.

30 Summary of the Invention

The present invention is a low profile shunt
having an insulative housing containing an electrically
conductive contact. The contact provides at least one
wiping surface which makes electrical contact with each

35 pin. The longitudinal axis of the wiping surface is



30 Sunmary of the Invention The present invention is a |low profile shunt
havi ng an insul ative housing containing an electrically conductive

cont act. wihgs/5896¢ act provi des at | east one W ping surfac%d@%,l%es
el ectrical contact wth each 35 pin. The |ongitudinal axis of the w ping

surface i s 2t¥Wan3¥eIGE06 PEHUFHM LkdSri icmsyel s 4Rdt BReptOntAgerti on
axis, and the contact . provides high conpliance and hi gh nornmal force

agai nst  t he PFOVE4ES il ARG A IR RPTRIANEREFBN2IFRET

conductive CeMea¢inss HSH 8tk it 1 TOUS] 88t +DcB) ac8hheeti A .t ransverse
to the pin insertion axis, such that it is inpossible for the conductive
contact to d&fe QAW ETR IR Hy B3 IMeeSheRt 1REChEPRgPPHE&PEA™ or

renoved fgomyt hg didt fdrel e andie FRISENG R@Sp AR 1 hBE 28k 8h! ¥xiBl dgdch
application handle which is frangibly 10 connected to the housing, such
that the handib@tcaf des Iepriaib Wefire HheaferAurhsval FARFBARTOESt he shunt .
In a preferr fpdi i n e;at{,achgd;nkeeagh ot her
with a pitcht aet(:a mat ¢ eg&% Zh%l?%ic o?é ?ﬁ% %ﬁﬁﬁﬁié?d?éggaalﬁul 'Eri pl e

t hereof , suclpn hemeved Hiemathe yoof Ehehds cihebboinasngl hed an

i mul t | W o ' bl e. aqi ted,
Such that an TR Merae ARThSaf SaPhahate it bhRd, ErknglBINT ©
only a sifgl esinarted requhe ddoudinext sachi bhatobhei baalde 2@ni eegral |y

ol ced BV SUHEDE BchLE FEBLEn 0l pi gt BycBibih Lot oL on
Figure 2 is a pershectedeenbedinént heasheniesf of shunts are attached
to each other with a pitch that matches the pitch of
the pin field, or a multiple thereof, such that a
15 plurality of shunts can be installed simultaneously.
The series of shunts are preferable frangibly
connected, such that an individual shunt and
application handle can be removed if only a single
shunt is required. An extraction tool is also
20 integrally molded and frangibly attached to the series

of shunts.

Brief Description of the Figures

Figure 1 is a perspective view of the inventive
25 shunt.
Figure 2 is a perspective view of the shunt of
Figure 1 installed on a pin field.
Figure 3A is a perspective view of the conductive
contact of the shunt of Figure 1.
30 Figure 3B is an alternate conductive contact
design.
Figure 3C is an alternate conductive contact
design.
Figure 4 is a schematic diagram of the forces

35 exerted by the conductive contact of Figure 3A.



Figure 1 installed on a pin field. Figure 3A is a perspective view of the
conductive contact of the shunt of Figure 1. 30 Figure 3Bis an alternate
conductive contact design. Figure 3Cis an alternate conductive contact
design. FVGIPFEWé; s a schematic di agram of the forces 35 BSEPSYHIRE t he
conductive contact_of Fiqgre 3A. 3,0 98@38706 5CT/U§97%1%828 Figure 5 is
an alternate enbodi PEHtS of tHe™i AVERIPOES sHURCORPBGr 856 1§ a perspective
vi ew of the sinvdntofve Feslguie. 1 with an attached application handle. 5
Figure 7 is a perspective_view of a plu alitx,of hﬁ ts ﬁnd aB l'ication
handtes connected 1194 €e?i t8 2 REH %5%+Y%d %8wa°gi Pi 8PHREF gure 8is a-
perspective Vigyned BrwENXhrastaePachee! agpspeagian haxankei.ve shunt. 10
Figure 9 is a perspective_view of the series of application handles and
shunts of °Fi gure 7EWFH¥FEt helS ekt PRESPRALLBBI VORWFPHurePEUrALdGYaPLy

attached to tdwunseraws MbpPPPht£8hi RANABBY! 88nnELBEARE 1 A0al Se@edl ternate
enbodi nent of the 15 inventive shunt for electrically connecting nore than

two pins. DetRgird 3RRti¢Htion2oPirhéithdention Figure 1 depicts a shunt 10

in accordance withrihere 2§ psefeptedpeabodimpitwobst AR BLesSEBEibLAVENti ON.
Shunt 10 includes a housing 12 and an electrically conductive contact 14

wi thin housi ngPaP. 93RRAERAgN21REeRBrHRASBYNta top wal | 16, a bottom wal |
18, a fingt side walky20 9 is a perspective view of the series of

application handles and shunts of Figure 7 with the
extraction tool of Figure 8 integrally attached to the
series of application handles.
Figure 10 is an alternate embodiment of the
15 inventive shunt for electrically connecting more than

two pins.

Detailed Description of the Invention

Figure 1 depicts a shunt 10 in accordance with the

20 preferred embodiment of the present invention. Shunt
10 includes a housing 12 and an electrically conductive
contact 14 within housing 12. Housing 12 is formed by
a top wall 16, a bottom wall 18, a first side wall 20
and a second side wall 22. Top wall 16, bottom wall

25 18, and side walls 20, 22 define a cavity 24 within
housing 12. Cavity 24 is adapted to receive contact
14, and has at least one open end 26 for inserting
contact 14 into cavity 24. Contact 14 is inserted into
cavity 24 along contact insertion axis C.

30 Top wall 16 has first opening 28 and second
opening 30 which extend through top wall 16 and into
cavity 24. Similarly, bottom wall 18 has first opening
32 and second opening 34 which extend through bottom
wall 18 and into cavity 24. Openings 28, 30, 32, 34

35 are adapted to receive conductive pins (not shown) and



and a second side wall 22. Top wall 16, bottomwall 25 18, and side walls
20, 22 define a cavity 24 within housing 12. Cavity 24 is adapted to

recei ve Gp@hgssre 14, and has at |east one open end 26 for | |
contact 14 into cavity 24. Contact 14 is inserted into ca???@k%ﬂﬂgw%ng

contact inserddOihéXxd Spfn 38RsdPPivRl hxi§ Basobkhihgapeni,ng 8 pndgsecond
openi ng 30 which extend through top wall 16 and_into cavity 24. Simlarly,

bottomwal | M2hhasl®idse dpianng WibhaAReReRgAd 38peridng LBERAHEY LRt end

through bottom yedtodduand 1810 paxkbyaB4y CRERiAGS 2%, 3 3D 3PS5 are
adapted to receive conductive pins énot shown) and 4 WWO'98/ 38706

PCT/ US97/ 11923! kRYene2neprA £AgEPt BAntaxpyirde Ghenbigs 2gtadhear top wal l
16 are al ggneg, i if;9peH] Ngs 332,3§4.5§ﬁp3% 'a\i%le%nayée%%%@ﬂ o

Pref erabl y openi ngs” 28, 30, 32, &n have tapere ges 0 gU|de t he
pi ns into thetle obevéngivegshgot, 32nlg4onensat alft eimatieseioidiment of the

i nventive shu e t in.l g j 2,: .34 coul d be
provi ded, if ééﬁ%g€é¥i?§'i§g FﬁgégtPﬁgggﬁﬁéd%?énﬁ%?&#§¥%§%}%€k)éﬁ)bottom
of the shuntindgertingtpisgquifren. ei®hktr thei mogr ttantodtd amtaef thiet pi n

i nsertion axi i $5tEan r ntact insertion axis C, as best seen
in Figure 1. e%%hszopgg ﬁégeggﬂg%rggrs Pis transverse to contact

insertiodlaxis C, Tontacimpértaanntd hetienadhaer toemt liyngudtieth i OfP housi ng
12 when 15 shun nove This is a ant age

over prior ar%ssﬁﬁ%ggbéﬁggﬁkbﬁgggiagﬁeln@%EF&@P §Wﬂjbf§;%§%3#%g?%§§%¥ne

axi s. As bestiseBnhgupeFilgur Be2aukkr pinopasieids o aries spaced from second

openi ngs 30, {SgHgSéLgS'Xb E%n%act insertion axis C, contact 14

cannot be inadvertently pulled out of housing 12 when

15 shunt 10 is applied or removed. This is a significant
advantage over prior art shunts which insert the
contact and pins along the same axis.

As best seen in Figure 2, first openings 28 are
spaced from second openings 30, respectively, by a

20 distance equal to the spacing between adjacent pins 36
in pin field 38 on which shunt 10 is to be installed,
such that a pair of adjacent pins 36 may be inserted
into shunt 10. Pins 36 may thus be inserted either
through holes 28, 30 in top wall 16 or through holes

25 32, 34 in bottom wall 18.

As noted above, contact 14 in positioned within
cavity 24. As best seen in Figure 3A, contact 14 is
preferably a spring clip design formed from a single
piece of resilient, electrically conductive material.

30 A preferred material is copper alloy, although other
equally suitable materials will be known to those
skilled in the art. Contact 14 includes a compliant
spring portion 40 which extends into first leg 42 and
second leg 44. A first longitudinal wiper 46 and a

35 second longitudinal wiper 48 extend transversely from



20 distance equal to the spacing between adjacent pins 36 in pin field 38
on which shunt 10 is to be installed, such that a pair of adjacent pins 36
may be iqgsr@g% into shunt 10. Pins 36 may thus be inserted either

through hOPE¥%86 30 in top wall 16 or thr ough hol es 25 32PCBESYAIRS: t om
wal | 18. As te bove act [ osj tioned wthi cavity

best seen in |gurg' 4%xﬁﬁéuﬁeﬁﬁp? fg%r 4@r5%?§e§£§$?¥¥g EPFE Héglgn
fornmed from avigiexy e46,p|4aa:eanoé q@sezta]em p&t&Tlel cabl yachndurtirve materi al .

30 A preferr naterlal s cop al t hou her | suitable
mat efi al s mn%ﬂ‘ 'l E%og% I%ﬁF?nh? %tafb Ebﬂ?asg € ncl udes a
conpl i ant smng@wrﬁemém whp€ts e4<6,en4i$ maOeietsaﬂl:ag éangadt second .8
leg 44. A_first itudin Wi 4 35 secon Qngi tu per
ext end trgnsm%ee YT st 5%@% 8%%@?%‘7%@??51 59 fW?‘gFrPe nd
second | eg 44 rdRsasty \/t&d\ye §U§Ibiék@tor%@f){réd4§roﬂ§lél,’ eageBééﬁJ hM
parallel to each other. ins 36_are inserted into shunt 10, pins 36

are pressed Bl i peh sfh%reql@%%l@ etiRFEAPNE0RPaBELIEECB nade bet ween

the pins 36 anpoontest dé, MMpess1dbs 481o@<§@£eéahkxchaweaﬁ thaped or
curved profile, as seen in Figure 3A. A flared profile functions to

stiffen w pé%%e% U Glrred I pvRIBLS ovbee BBAYAEESheaRrVelBE Judde. The

flared profilgalsmPproyi aﬂsest@epeav@é egh gut 0eq 10 L PERI NSpabsaget ey, are
inserted between w pers 46, 48,” thereby easing pin insertion. Contact 14

further |ncldﬂﬁ%r%kﬁn%&§l@m|@b% Busexhiem-aid in inserting and retaining
contact 14 in housdig,de. 1@%9@&9%@&5% aES?ESE‘E' yadaRy gyi de 15

channels 52 in cavity 24, such that guide channe
which aid in inserting and retaining contact 14 in

housing 12. Contact guides 50 are received by guide

15 channels 52 in cavity 24, such that guide channels 52
accurately position contact 14 within housing 12. As
contact 14 is positioned within housing 12, side edges
53 of contact guides 50 are press fit into guide
channels 52 such that contact 14 is held firmly in

20 position within housing 12. It has been found
desirable to make contact guides 50 asymmetrical, such
that one contact guide is slightly wider than the other
contact guide. By making contact guides 50
asymmetrical, insertion of contact 14 is made easier,

25 the wider contact guide 50 retains contact 14 within
the housing, and the second contact guide provides
stability and improved location control for contact 14.
Finally, it is preferred that the leading edge 54 of
contact guides 50 be provided with a chamfered edge, so

30 as to prevent any skiving of housing 12 as contact 14
is inserted. If leading edge 54 is not chamfered, it
is possible that small amounts of housing 12 could be
shaved off as contact 14 is inserted, and such small
shavings could interfere with the performance of the

35 shunt.



accurately position contact 14 within housing 12. As contact 14 is
positioned within housing 12, side edges 53 of contact guides 50 are press

fit intovaybglissrghannel s 52 such that contact 14 is held fipatxsbimioRO
position within housing 12. It has been found desirable to nake contact

gui des 50 asynmet rjtcaého@mtbetﬂi\@te@nemantnst apoidedescilibell hethoder than
the other contact gujde. naklgg contact ui des mretrical,
[

i nsertion of Yorit rﬁﬁglgo Fet ehdi¥tthsg p BsﬁPaeigcéﬁP @Fe§U|de 50

retains contagtpdds W hi g8 themhposs g 8pd thaisegandegentsaeh gw de
provides stability and | nproved | ocation control for contact 14. Finally,
it is preferriBB4Hatl t hePY REFRENEHEE Sheofompdmpatt PEitdeRss@Lhe -provi ded

with a chanf ershk £ege 4 Spréf 8sntfcPiBYCAbudINgSHDYI r&%eofcoh%qalaw:yﬂ as
contact 14 is inserted. |If |eading edge 54 is not chanfe ,

possi bl e thatoSmentagbuht sisf 1ABGIVAE, 12ndodradyertensy damerde adhidnt act

14 is i nsert%¥3f@séyéhf§8iﬂ| kubﬁ*ﬂﬁg' BEsweeH! eonRhetl ane Ad hdiiing
per f or mance of 35 shunt /38706 PCT/US97/11928 It should be

noted that thklabdvaveided: belunthastd the fergeisngxeditescylFantantn
housing 12 isplalfs ; ¥hpg éd%mf!@h&ﬁg%pf%' N¢h ga%gby; eil'n&r%ec%hgsee” in

Figure 1. By preventing t e co i ant portions o nt act
contacti A§ hmmh@cuzre@hmeonﬁbraﬁgyfrgfn stmessting4 hosisiimy dvded, and

I nadvert ent danagecg@%ggﬁuggyl&g§§bgsfEggt ggggggéggﬁngg gQntact 14 and

housing 12 is avol de rthe N6 f o Ces exe act 14 are
| sol at ed froneh@usrngalzconheCEbpneWRnhnaummg350cw&ntaunxne&nnlon forces

frontstreSS|ng hggéfngby proCQBE% hl | [ %%ngagh Ia?n! 3&é¥m§fe
force. The compliancy of contact 14 allows contact 14
15 to provide a high normal force to pins 36 over a range
of deflection, such that contact 14 will provide good
electrical contact with more than one size of pin 36.
Figure 4 schematically illustrates the forces exerted
by contact 14. The spring action between legs 42, 44
20 urges wipers 46, 48 toward each other and creates a
first force Fi;. As pins 36 are inserted between wipers
46, 48, the wipers are bowed and exert a second force
Fy. This dual cantilever spring design results in a
greater normal force exerted by wipers 46, 48 against
25 pins 36, while at the same time permitting the shunt to
maintain a low profile. 1In addition, because each side
of the contact is independently compliant, the design
tends to balance the forces at all four contact points,
such that no bending or twisting moments are exerted on
30 either the pins or the shunt itself.

The contact 14 described above is the preferred
embodiment for the present invention. However,
alternate contact designs are contemplated. For
example, Figures 3B and 3C show alternate contact

35 designs that would provide suitable performance in the



el ectrical connection with pins 36 over prior art contacts by providing
hi gh conpliancy and a high normal force. The conpliancy of contact 14
al | ows Cq@b@ﬁ%gé% 15 to provide a high nornmal force to pins 36 over a range

of defl ec

i th h i ze_of pin 36, Fi hemati cal |
For ces exert o VB)CS6A 88bn8a. ThEUZEr Py aLpRASerweon

ch that contact 14 will provide good el eREFUSEV1IEHt act

illéwtrates t he
g2, 44 20

urges W pers Hévidg tevasgreaghsethepnandOcredllasedl wairstt 559r eadl. As

pins 36 are insegteg betgeen 8@per?. 46, §§, t he ,wi pers aéﬁ¥bomed and exert

a seeond for cE°ME3CCTHRS8aP Ccant FREVER Sfr PRGVAESSyR FEAHITNGYT a -

greater normakptongecexpr sRdpbywithepsnd@ped8uaeal (It a2 RIMSpId.ondli | e at

the sane tine permtting the shynt ég gaigtain a_|low profile. In addition,
i W36

because each SPHBUCoFePRETCSRELLPD

ndBFESFSESM5®%nt , the design

tends to bal anfeepbfidéaeeesfatorklsf our egeht it .poiMlated SWEtd B8 no
bending or twi sting nonents are exerted on 30 either the pins or the shunt

itsel f. The cBhPY¥iteisadRiBriiBed-dBove PESEhBipr eP¢TYed™

ment for the

present invengbABactOWeYRE, abdkkehNREenaeR! 2eh tARY GRS iy G enpl at ed.
For exanple, Figures 3B and 3C show alternate contact 35 designs that

woul d provi deiBtiehdpfetpeProlAddEs LAk 1VRe aRANDOTR £3YAYE tRUR USST /111928

inve“tiV%xﬁhUEE-thgaﬁﬁlégeh'kH%Er%H%§t§oﬁ%ﬁt%ghtéﬁ%”d&%fdﬁ%5%&%?9 .
fl 5 provi des

sections 401,

ared wai st 55, and contact guides 501. Figure 3

a continuous bspreagidli poorapuedi by phesgpekidles 5n d&he @rtopti onal 5

cutout center SeCtEQniéstQEBQrig
each pin. Flared waste 55 provides a pin

OhEaN :ctattlléga hadeRgndancg. Of; Jor ces on

-into ease pin entry into

t he shunt could utilize a contact having only a single

contact point per pin. As illustrated in Figure 5,

15 housing 12’ could be formed to receive a contact 14’

having a spring clip shape in which only a single arm

59 of the contact 14" makes electrical connection with

the inserted pin 36. Such an alternate embodiment

20

25

30

35

would provide the benefit of a pin insertion axis which
is transverse to the contact insertion axis, as well as
the further benefits described below.

The individual inventive shunt 10 described above
may be installed on pin field 38 with, for example,
tweezers or the user’s fingers. However, as shown in
Figure 6, it is preferred that shunt 10 have an
application handle 60 attached to housing 12. In the
preferred embodiment, housing 12 and application handle
60 are integrally molded as a single unit, with
application handle 60 frangibly attached to housing 12
at location 62. The presence of application handle 60
eliminates the need for a separate application tool,
such as a pair of tweezers, and ensures that the proper
application tool is used with shunt 10. The
possibility of the user using an incorrect application

tool which may damage shunt 10 or pin field 38 is



contact. The above alternate contact designs are intended to be
Illustrative and not exhaustive, as it 10 is contenpl ated that additional
contact vepgsggsoecoul d be readily conceived by those skillgeddidyrhl@gart. It
is further contenplated that the inventive shunt could utilize a contact

having only alSimigla®eLoNtApPl i titoPeiafdle é6 il psératedliyn Figure 5, 15
housi ng 121 could be forned to receive a contact 141 having a spring clip

: e ¢ g
shape in whi &FIGNPLE G IR Stk oA 0 1kl @dnERRt U391  FrakéBIBFelFri ca

connection withiimd R ieerdLh tidt 361 o afber grtigtebodiReRELYOUI d
provide the benefit of a pin insertion axis which 20 is.transverse'to the

contact.ipseﬂﬁ&%?%véﬁﬁt%%QQMﬂqnzﬂi ?Wﬁ??u¥@h@rv%éheﬁﬁﬁ¥ aBSEREBEB - bel ow.
The i ndi v dualoyl @R ShUMa LG, dlesss] bash aboyeor TBY: DEahAskakhed on pin

field 38 with, for exanple, tweezers or the user’ I ngers. However, as
shown in 25 magalded GQ the mit enwerehen axnbmtPa02nasbown iapplication
handl ¢ 60 altzaGhed b0 Nl thde?: nddlulf6o PLET £Lh8Ye8MROENTERL: phaus! Ng 12
and application handle 60 are integrally nolded as a single unit, wth
appl i cation tedndihe ehuyntangidftentskemedl @ chapuseey ins8elaed evapiion 62

The presence alciaprld caton banlhe Phasl! b RLEoRENB REA abea deparate

application too such of tweezers, ensures at the proper
appl i cat1on tsdoint sl st viilid mdtuetidD. rdbpcledssThel regudt tiseauser using

o0 Leor et AN SN AL, 92 190l MOLPR I SRTRORSRUD! g B0 {11 S8
preferably evgariomiloalhangbsi st omedppingl feattihe vemniasfl angached, t hunb
to act as a ngluraly UPPRL1 f O o SEHDt st L NET €bY

Because it is common to install a plurality of

15 shunts in series on a pin field, multiple shunts 10
(with attached application handles 60) may be attached
in series as shown in Figure 7. The pitch of shunts 10
matches the pitch (or multiples of the pitch) of pins
36 in pin field 38, such that a plurality of shunts 10

20 may be applied as a single unit. Application handles
60 are frangibly connected at location 64 (preferably
by being integrally molded), such that any number of
shunts 10 and application handles 60 may be separated
as desired and applied to pin field 38.

25 Shunts 10 may be installed on pin field 38 only
temporarily, and the removal of shunt 10 becomes
necessary. Removal of a shunt often requires external
tools such as a pair of metal or plastic tweezers, a
small screwdriver, or even a pocket knife. Any metal

30 instruments can damage the mating pin field 38 by
either bending the pin 36 during the removal process of
by causing damage to the plated finish on pins 36. An
extraction tool that requires pressure to remove a
shunt, such as a pair of tweezers can unknowingly

35 damage the shunt by exerting excessive force. To




maki ng installation of shunt 10 a very easy operation.. 5 For exanple, it
may be desirable to orient handle 60 parallel to the pin insertion axis P,
as shown %Q) E,ﬁgre 7, such that handle 60 is renoved fromthe glane
the shunt "OAPPEI®shunt 10 has been installed on pin fieIdP§§43'BHPPbat|on
handl e 60 nayfggl gk nh bee fron1&00%h t 10 _and.the nmat recycl ed.

a

The result is a "~ shun |n§emolomer Shfnyﬁg lﬁﬁéfhﬁﬁ% Unts in which
t he handl e orpgonpptmgnée&ﬂuaeerpmawmﬂedtbachedsln@hdﬁ .addiryg dadilortso t he
shunt . Becaus n,.to.install ur al 15 ,shunts in series
on a-pin fieI ﬁﬁ?tlEﬁgnghﬁﬁtgelgrafﬁfshgg éh@% prS%§N| st res 60) -
may be attached prafeeabéy,aanskatmaicnibingttoe 17.7 2Tl mﬂuﬂm(ﬁhsﬂﬂgﬁrh 10

mat ches t he p tch L. tiples,of the |tch) Obi ) i.n fle d 38,
such that B pPar aEFEFaBFLoRAE011 020 RRy RS ApPrrel s o it

Appl i cation hangkesmﬁ@ pbetfibangl6bl yG@@@p&@be@oattlldmavte ars @A:o(\ﬁrdia‘cer abl'y
i i of shunts 10 and

by being |nte | de t hat any nunber

appl i cation h Fei gg 3%b€ 3& aﬁaﬁeég §§ede§FT§ﬁ’éﬁﬁ%ﬁﬁﬂW%QjWQﬁﬁﬁn
field 38. 25 ShynbetiBneByohe shesht @hhed uphalidn forled Ry sHgmara@rily,
and the renoval of shunt 10 beconmes necessary. Renoval of a shunt often

requires extefhal PiBoféeddcRB8as ExfErctdrnnmiral dr [ogs inot iRbders, a

smal | scrigwdr by Or 1 a@Er&YeR o cROEke kRl €0, AR d RIARls 3R 4dIsdd WRNtS can
darmage the mating pin field 38 by either bendlng the pin 36 during the

removal proceS82Bfe Bf EansgAg§dIdshuge td Ofe spraedding Hrorfisfils 36. An

extraction togh, th@&agng S riRA89S U6e 150 preFRMG A S RUMp 1 SHAN Axy @ pair of
t weezers can unknow n damage the shunt by exertlng excessi ve force.
To 9 prov1des tapered portions 79 such that grasping portion

76 can either be pushed over the top of shunt 10, or

15 slid onto shunt 10 from the side. Those skilled in the
art will recognize that other extraction tool
configurations could also be used, and variations of
extraction tool 72 which do not apply lateral forces to
shunt 10 are contemplated.

20 Extraction tool 72 is preferably formed of an
insulative plastic, because plastic will not damage any
of the plated surface of pins 36. Further, if shunt 10
is extracted when the fin field is “hot” the insulative
plastic will not cause circuit damage. Likewise,

25 circuit damage due to static discharge is avoided by
forming extraction tool 72 from plastic. As shown in
Figure 9, extraction tool 72 is preferably formed as an
integrally molded part of a series of shunts 10 and
application handles 60. As with application handles

30 60, extraction tool 72 is frangibly attached to the
assembly of shunts 10 and application handles at
location 80.

By integrally molding the housing 12, application
handle 60 and extraction tool 72, it can be assured

35 that the proper application and extraction tools are

10



WD 98/ 38706 PCT/US97/11928 facilitate the renoval of the inventive shunt
10, projections 70 are provided on housing 12. Projections 70 are shaped
to be gragpeghdws i thera user's fingers, or preferably, ap-~pykéAGhigon t ool
72 as shown in Figure 5 8. Extraction tool 72 includes a handle portion 74
and a graspivdkepordidnidt €Xaspbols PRillOoAc¥6dhmaBeokidadr Wnkh | edges 78
whi ch are adapted to be positioned under projections 70, such that upward
force removesS¥HNtIAPT il Pt Fietd 38: Extraction tool 72 does not
apply 10 any | atergltiOugE poe 58HPEC 10mb3AImERYS beduges ptrigenghance of
damegi ng shunt 10 or surrounding pin field 38. Gasping portion 76 is
preferably cori§EmMORNRRVerbeeucietaptPed BBEELBNns 129 isucrcosRi z@%spi ng
portion %6 cahel {d@ivDPeuaLshedi oves thechepaft sBYNted@4i19" db%isld d onto
shunt 10 fromthe side. Those skilled in the art will recognize that other
extraction torizgbiergyurndi BadiEbaprBiansocbethsednvangipar withows of
extraction t i C t I : 10

cont enpl at ed@éz%gﬁﬁc?f%ﬁ F%(%I gggi)ixsbgr g?gr g%lg%/%f‘(%)r %gl(ye%?li%%' i nEZJL ative
pl astic, beceramplestas aeen Aot Fianagellnythef inNenpliaeesdhsuntf ace of pins
36. Further, | | SqEXLT he ftin. fie IS - dhQt. the

i nsul ati ve p+(§ius%|§1tw%\n %ﬁqa%{éédcgésgg%:éggg?ﬁgérgngagl.n Epl?ehggg, 3 5%cs| rcuit
damage dd€ t cdeseaxilkedi skbbuege is avoided by formng extraction tool 72
fromplastic. As shown in Figure 9, extraction tool 72 is preferably
formed as an integrally nolded part of a series of shunts 10 and
application handles 60. As with application handles 30 60, extraction tool
72 is frangibly attached to the assenbly of shunts 10 and application
handl es at | ocation 80.

11



By integrally nolding the housing 12, application handle 60 and extraction
tool 72, it can be assured 35 that the proper application and extraction
tool s ar qmﬁ%ﬁ)8/38706 PCT/ US97/ 11928 used, and that the tools will not
damage ei shunt 10 or the pin field 38. Al though PFEfUSPTEE28

enbodi nent s oﬁh%geigrgigggediggention have been described herein, it is
recogni zed 5 Skilled in the art may readily devise
variations and nodifications of the invention wi thout departing fromthe
scope of the presept j ntion., For . _exanpl.e s seen i.n _Fi.gure 10, the

i nventive shugf cgufhﬂég gagp 88rF6“9e8§598éR§r iFﬁ ﬁﬁﬁﬁ%%& ns 36 as 10
descri bed abowendttt¥=98488706 BETAWSAY/ 1928 e\Mhati dad 16/ aiomeihdtivel. A
shunt for sshorting ﬁ%aognt electrically conductive pins in an array of
electricay EbHEUC? eSPBILi REMPERELBHGNt conprising: an insul ative
housi ng, the Anushsglhavisghauk@pgyakhe aocubahiyoMawdhlg ad tidy Stal1gi,de wal |

and a second side |, the first and second side walls each extending
fromthe top wall P%gkﬂ@ B i%owﬁw&FFsﬁnalfﬁ YeiilneRg &n Sefedhaidcavity,

the bottomwall haylbg 8hki Fsirsepandngeadddassaeond1QrReRiaRG ext endi ng
into the internal cavity, thg firs% and second openi ngs adapted for

recei ving a pair of*TEBHUDEL F¥EMPIEAE SPBnYadlpitR ithSerOt&Pmmiadl 9@ 15 an
electricaldy condugtEvgifgnkacinpeshhiloRadiwit hiche Hhe tonf §anal cavity of

the housing, the conductive_ _ contact conprising a spring biased clip having
a having a first opening and a second opening
extending into the internal cavity, the first and
second openings adapted for receiving a pair of
conductive pins along a pin insertion axis; and

15 an electrically conductive contact positioned within
the internal cavity of the housing, the conductive
contact comprising a spring biased clip having a
first longitudinal wiper and a second longitudinal
wiper;

20 whereby the pair of conductive pins are inserted
through the first and second openings in the
bottom wall such that the pins are captured
between the first and second wipers of the
conductive contact.

25

2. The shunt of claim 1, wherein the longitudinal
axis of the first wiper and the longitudinal axis of
the second wiper are transverse to the pin insertion
axis.

30

3. The shunt of claim 1, wherein the internal cavity
has an open end for receiving the conductive contact,
the internal cavity having a contact insertion axis
which is transverse to the pin insertion axis.

35

12



first longitudinal wi per and a second | ongitudinal w per; 20 whereby the
pair of conductive pins are inserted through the first and second openi ngs

in the QadéPigry@l | such that the pins are captured bet Wef‘(?'r/ijf@/lflﬂss" and
second wi pers of the conductive contact. 25 2. The shunt of claiml,

wherein the lgongi trsdl RMuntd 5 Afaitnhes fiwsdred Pefhangohdigct opgi tudi nal axis
of the second wi per are transverse to the pin insertion axis. 30 3. The

shunt of cl acPPEaahdrdithahd nGudemicAtacy Imbdeantopedieratipe

recei ving thenheonErith L UK adfe cdritfudti €& N@bneaVEt ynP8vVEAE a contact
insertion axis which is transverse to the pin insertion axis. 35 12 WO
98/ 38706 PCTADSSFNEIQFR AL YFhdhhiiRNck|dnides wpeerevadi Ry @Bhdactive

contact fartheninRaldqas EoNt@ad G 085, f %a@ifﬁ%fnghetHSuEE]ﬁsr.“ on of the
conductive contact into the internal cavity, the contact guidés received
by guide. 5 channels within the internal cavity of the housing. 5. The

shunt_of cl aign 1, cuhergidhd hee SPHLAG DI anedee £h1 a0l sbbEngopdustive contact

conprises a resilient conductive material bent to forma'first |eg and a
10 second | eglirrhef ittss combwettiorrl censacf compspsenga beasédegeneral |y

aligned with ¢ 1. [ .0 I e-flLrs e d ngi t udi nal
W pers ext encflonq‘gilﬂ{tﬁa\}neg\q/géée J;a]?)r%%ﬁ h%gffgr)}ér%‘ %ng9g3§0%§8| Ség. g15 6. The
shunt ofl@l aisachnd\iezgel nthdeffrststamhdssecnddlegs of the spring

biased generally aligned with the pin insertion axis,

the first and second longitudinal wipers extending

transversely from the first and second legs.

15 6. The shunt of claim 1, wherein the first and second
openings in the bottom wall include beveled edges for

guiding conductive pins into the housing.

7. The shunt of claim 1, wherein the housing further
20 includes at least one protrusion adapted to be grasped

by the user.

8. The shunt of claim 7, wherein the protrusion is
integral with a wall of the housing.

25
9. The shunt of claim 1, further comprising first and
second openings in the top wall of the housing, the
first and second openings of the top wall aligned with
the first and second openings of the bottom wall for

30 receiving conductive pins.

10. The shunt of claim 1, further comprising an

application handle frangibly attached to the housing.

13



openings in the bottomwall include bevel ed edges for guiding conductive
pins into the housing. 7. The shunt of claim1, wherein the housing further
20 inclu ast one protrusion adapted to be grasped by the user. 8.
The shunsgéfgg;éﬁglgm 7, wherein the protrusion is integral W¥’HS%7’%8I of

t he housi ng. 9. e t _ of i , tisikng first and
second openiﬁ%g'irF%%esﬁgggm%?Icg%féﬂ%&hoﬁg%%gggt%gggfkgg %aﬁd second

openi ngs of tveuxabiyal ¢f akpghedaion hahdlésrsndafidangibig apeaichgd of the
bottomwal |l f cel Vi nducti i .10. Th unt .of _claim1,
further conprr?(gslf%gn%% 8%%%€?E%€| gﬁ %1{'31% | e €§5ﬁéugbf’§ §P?’2&ﬁ351f)8 t he

housi ng. 13 W8l S87a6d PCTusHB93$ 11928 11. The shunt of claim 10, further
conprising a plurality of application handles and frangi bly attached

housi ngs Connected to forma series of application handles and housings. 5
12. The shuntldf cTle nsHintwhérelaimath, okhébeinpkuenl bfytak application

handl es and housi ngs, are. frangi b separable fr each other. 10 13. The
shunt of clai ngﬁ%%r%fna?ﬂgggaﬁ¥%§ @?“3§55|P8§t BHSARAGI 8&®and housi ngs

has a pitch efpmtgilolytbeppiabhe Ofom sathi ptRekhereof, of the array of
pins on which the series of housings is to be installed. 15 14. The shunt
of claim1l, further conprising an extraction tool frangi bly connected to

the series of13 apptheashait handtesimantdl howsepgsn the FhBeiskupk of claim 10,
wherein the appljcatjon

ig%ilcatfzn handles and housings has a pitch equal to

the pitch, or a multiple thereof, of the array of pins

on which the series of housings is to be installed.

15 14. The shunt of claim 11, further comprising an
extraction tool frangibly connected to the series of

application handles and housings.

15. The shunt of claim 10, wherein the application

20 handle and the housing are integrally molded.

16. The shunt of claim 11, wherein the series of

application handles and housings are integrally molded.

25 17. The shunt of claim 16, wherein an extraction tool
is integrally molded to the series of application

handles and housings.

18. An assembly for shorting electrically conductive
30 pins in an array of electrically conductive pins, the

assembly comprising:

a plurality of application handles integrally molded to

each other in a series;

14



20 handl e and the housing are integrally nolded. 16. The shunt of claim 11,
wherein the series of application handles and housings are integrally

nol ded. @ dgAs7obhe shunt of claim 16, wherein an extracti goingsy/11928
integrally nolded to the series of application handles and housings. 18.
An assenbly hoplshrarlliitrygoe-] actsuleed ilwe dmwhjimgme o3® @f nshen an array of

electrically condy t| ins,. the assenb isin Iural ty of
appl i cation handl E& ryaloif hr'roqsd‘en(?st eea% nﬂ%e’}:’oﬁﬁeg g%r?%% 14 WO
98/ 38706 PCT/ USQ?/abb&Z&ataopi Uraaidltey, cﬁnd nsul ati ve housi ngs, one of the

pturality of ho 5|n s |nt |l to each . a pllc tion handle; and a
plurality of 2ePedf cﬁi‘cﬁf)t/tt t%%rf ‘j‘CteJa‘é‘E co% 26hEact®GBapt ed for

recei vi ngp at IeastanacuXHuhpﬂddﬂfdxrkhééivmh@.@tnleagertw@n axi s, one of
the plurality of contacts 05|t|oned wi thin each of the plurality of
housi ngs. 10 19. d&?sté}% PIdts LA 13 p%e%“é?%?h%“p?ﬁ%éh ppeopt

application handl Q‘:?near;ﬂ.tfrfaalﬁgi}b'd/f comnesdes bos eachne@t hetnhiandakthe
housi ngs are frangi bly attached to the series of application handles. 15

20. The assenbly &F dhd miorakify ek kOWpEREFng an  extraction tool
integrally nolded to the seri es of application handles. 21. The assenbly
of cIa|n120 wherein the extraction 20 tool is frangibly connected to the

series of0 apd-i cdicoRsraihles obxclainntét Foershor EhagPadFasehy of
el ectrical ly agpandugtiige RIS dH A af FRYq b1 ¢! 86hhbeabhy60Bdugt i ve

other, and the housings are frangibly attached to the

series of application handles.

15 20. The assembly of claim 19, further comprising an
extraction tool integrally molded to the series of

application handles.

21. The assembly of claim 20, wherein the extraction
20 tool is frangibly connected to the series of

application handles.

22. A shunt for shorting adjacent electrically
conductive pins in an array of electrically conductive
25 pins, the shunt comprising:
an insulative housing, the housing having a top wall, a
bottom wall, a first side wall and a second side
wall, the first and second side walls each
extending from the top wall to the bottom wall and
30 defining an internal cavity, the bottom wall
having a first opening and a second opening
extending into the internal cavity, the first and
second openings adapted for receiving a pair of

conductive pins along a pin insertion axis; and

15



25 pins, the shunt conprising: an insulative housing, the housing having a
top wall, a bottomwall, a first side wall and a second side wall, the
first and side walls each extending fromthe top wall to the bottom
wal I and g@e%g'"?fhr?i ng an internal cavity, the bottom wall W&W‘W@"’bwﬁ rst

opening and a,3eceae 9aeanNg RHARANG IR JAU A £ayI Y nthe 1T st
and second openi ngs adapted for receiving a palr of ‘conductive pins along
a pin insertion axitde andersalDced/i3y7ed ROE USOEiTiH28 en edreducticad | y
conducti ve cont act it 0 it hi int er.nal vity of the housing,

t he conductive coﬁ?gzﬁkFegggﬁhakﬁi@?%EH%6£§9ﬁfé§(ﬁ%}%é(%ﬁﬁ%&&ac'nsertion-
axi s, wherein the doseadtonnseritsi,owhaxiesirb tine taansaer sindart en pixd s
insertion axis; m@er%gé %Qegpai% o%hponductivelﬁgns are inserted through
the first and secofd opeAings i n the " HTomMWE 651" tHE Housi ng to nmake
el ectrical ceheeebiyorthw phairhe fc @rthdiidtierec gitreCtardl Qe rdde shunt of
claim 22, wherein E%%Ofi%s% an%. s%sond 0 eniqgs in the botttn1mall i ncl ude
bevel ed edges for "§ucdiohg oSnddcEvEN RETMD WRMARIHY.TA% 24, The
shunt of claim 22, bbtrcboe waddmarfi sibeg Hdu'ssiing & regconsll experidygs in the top

wal | of the housing, the, .first, _and,second, openings of the top wall aligned
with the first an °§8@5ﬁd°8p§ﬁﬁﬁbghﬁ QQngéi%Wﬁn%&ﬂqa?%r recei vi ng
conductivegpins. 20 25. The shunt of claim 22, further conprising an
application handle frangi bly attached to the housing. .

23. The shunt of clalim 22, wherein the first and

second openings in the bottom wall include beveled

edges for guiding conductive pins into the housing.

15 24. The shunt of claim 22, further comprising first
and second openings in the top wall of the housing, the
first and second openings of the top wall aligned with
the first and second openings of the bottom wall for
receiving conductive pins.

20
25. The shunt of claim 22, further comprising an

application handle frangibly attached to the housing.

26. The shunt of claim 25, further comprising a
25 plurality of application handles and frangibly attached
housings connected to form a series of application

handles and housings.
27. The shunt of claim 26, wherein each of the
30 plurality of application handles and housings are

frangibly separable from each other.

28. The shunt of claim 26, wherein the series of

application handles and housings has a pitch equal to

16



26. The shunt of claim 25, further conprising a 25 plurality of application
handl es and frangi bly attached housings connected to forma series of

appl i cat wows/dsagsdl es and housings. 27. The shunt of clai mp@pusaieisn each
of the 30 plurality of application handles and housings are frangibly

separ abl e fr ameeadhai,heyr R&ulfthipshutendof) avfn e sbheagi bft pénseri es of
application handles .a housi ngs h a pitch equal to 16 8/,38706

PO/ USO7/ 11058 T (e R LEonts N a LHER obf . B DEnenaFPAI SO pins o
which the series of housings is to be installed. 29. The shunt of claim 26,
further conprjsing an extraction too] frangi bly connected to the series
of appli catiZon hgcrﬂﬁ e%“hrh‘ﬂ ?%L&Ji?fgj%.féo.%"m Shuh?™Bf LEf8Pnf26, wherein
the series ofextaldicH ibhanddesivy bomsébesdate thtegealikby gl ded. 10

31. The shunt of claim 26, wherein an extraction tool is integrally nolded
to the seri eSRFELIGARIMRMRALPARNS P ARI L PSBisi ngs. 17

30. The shunt of claim 26, wherein the series of

application handles and housings are integrally molded.
10

31. The shunt of claim 26, wherein an extraction tool

is integrally molded to the series of application

handles and housings.

17



