WD 2008/ 092284 PCT/ CH2007/ 000313 DESCRI PTI ON CONTACT ELEMENT AND USE OF
SUCH A CONTACT ELEMENT IN A PLUG CONNECTI ON 5 TECHNI CAL FI ELD The present
invention refers to the field of electrical connection technology. It

relates to a contact elenment 10 according to the prea 1 and to
the use of YAcRP98£BARZ8E elenent in a pl ug connec?F328HgﬂﬁEé83§%né

Contact elenents in the formof contact |anellae have |ong been known and
are used for the purpose of bridgigsdelmtiorel y | arge gaps between two
surfaces, which are to be electrically connected, in areliable and

per mmnent manner and with sufficiently high 20 currents. Such contact

el enents and tenehtaeccargERasadD OBEao€asUCEr ASCONPAQD WhESHENTZ mowaof web

el enents, which project fromth trip and can be pushed back
into the plane of the strip in a%§BL€RSNB&§ﬁﬂgP?by torsion, are arranged one
behind the other in 25 the longitudinal direction of the carrier strip. In

the case OfT%EﬁNEgﬁgtF§%?5aCt | anel | ae, the web el enments which established

contact were forne irectly fromthe strip material of the carrier strip
by a stanping/bending process (see, for exanple, US-A 30 3,453,587). These

contact | amehlae 36e.A¢CQLY M ¥n SR GAIDANENE; 00! B¢t gLereats, These

cont act elenents t he ég) vantage not only o restricted geonetric
d|nen5|on|ngC@ﬁnﬁﬁélW@bﬁﬁQhﬁﬂﬁQSYSSIMhr@ﬁaﬁéﬁetpoﬁnﬁp$?®%¥tﬁ eRanEi er

strip 'tﬁ@lfa9¥0§ﬁ§%' nG, O @%éé}npiergﬁt&gmd 1selectioncpf the ogarrier
strip material which had to have both good - spring characteristics and

good el ectri 4Fhcénd@etpeh element in a plug Conn2oribn.

PRIOR ART

15 Contact elements in the form of contact lamellae have
long been known and are used for the purpose of
bridging relatively large gaps between two surfaces,
which are to be electrically connected, in a reliable
and permanent manner and with sufficiently high

20 currents. Such contact elements and lamellae are based
on a carrier strip on which a row of web elements,
which project from the plane of the strip and can be
pushed back into the plane of the strip 1in a sprung
manner by torsion, are arranged one behind the other in

25 the longitudinal direction of the carrier strip. In the
case of the first contact lamellae, the web elements

which established contact were formed directly from the

strip material of the carrier strip by a
stamping/bending process (see, for example, US-A-
30 3,453,587). These contact lamellae are accordingly

single-component contact elements.

These contact elements had the disadvantage not only of
restricted geometric dimensioning of the web elements
35 which were formed from the carrier strip itself by
Stamping, but also of restricted selection of the

carrier strip material which had to have both good



and contact-nmaking properties. Therefore, it was |ater proposed to provide
the carrier 5 strip and web el enents as separate parts (two-conponent
contact elenments), so that the spring function of the carrier strip could
be optim zed while the electrical characteristics of the web el enents,
which are attached to the carrier stripZ were optimzed. At the sane tine,
10 it was possible to bridge relatively |large contact distances due to the

i ncreased |eveligf faieedomdn; ot eEos 0y d(%}@@(ﬁ'Sieqr@cr&i@alt heowehcekepent s.
Contact elenents or contact |anellae of this type are known, for exanple,
from US- A- 4, 258, 325t4R4 FASANEPPAPPG 1354515 770 or from EP-Al -1 119 077. In
the | ast-nentioned docunent (EP-Al1-1 119 077), contact clips which are bent
to forma V a%e u%ed as , web eleq?nts, t hese contact cl i ein% equi pped

e 5

I b
Wi th 20 ol anprRGEFEEE " atl it fE T et Gndb SHRPTbi 11y i L4HEA LS CEREIGATT | or
strip. Obthetkrapeanfaceb tdiemdaniayg feetiratmkeaet ect(tivoabospnhact w th

one ContaCt.%5§§€g¥ @5@%%qég}?'g$nk%%% Hﬁkytsl?ig CQJ%%%%OA”%?tkHeOf the
contact «clip €s contact w'th the other, opposife contact 25 area at a
further contaetrrpeirntstiiat cbumd dfe thetinbmdctvhdlliep Wi chliestatcehe front

n the bl uogknd, dhreotion seivasd o.al | ofddie. SONARLNCLL LOcBEnen

conpressed in a gent . ing manner in e direction o e carrier strip
when t he pl u§ocshrectiran sirs 0 lithserael. othiati 3¢ Bdf the eemea&tmeli p which

s at the rear bsthsoplugghng dli nactdpn does gk have sdqComBatable

function. However, it does increase the wdth of the contact elenent, and

this is di sdd¢aAnageoudui tTe r égar d in6TE6AECt he¥sl -oB L rSUMMRYIOF THE
| NVENTI ON The c@hisecbrof gt henk DyeDhEONoF s dher efgr e ctenh@wi.decantgent act
elenment in the formof a contact |anel]a, which

elements or contact lamellae of this type are known,

for example, from US-A-4,456,325 and from EP-AZ2-0 254

15 770 or from EP-Al-1 119 077.

In the last-mentioned document (EP~-A1-1 119 077),
contact clips which are bent to form a V are used as
web elements, these contact clips being equipped with
20 clamping feet at the free ends and being attached to
the carrier strip. On the lower face, the clamping feet
make electrical contact with one contact area by means
of a contact point in each case. The tip of the contact
clip makes contact with the other, opposite contact
25 area at a further contact point. That 1limb of the
contact clip which 1s at the front in the plugging
direction serves to allow the contact <clip to be
compressed in a gently sliding manner in the direction
of the <carrier strip when the plug connection 1is
30 inserted. That limb of the contact clip which is at the
rear 1in the plugging direction does not have a
comparable function. However, 1t does 1increase the
width of the contact element, and this is

disadvantageous with regard to compactness.



5 has the advantages of the two-conponent contact elenments and at the sane
time can be of nore conpact construction or transmts nore current with
smal l er external dinensions. 10 The object is achieved by all of the
features of claim 1. It is essential to_the invention that the individual
web el ements which establish the el ectrical” contact are formed in an
asymetrical manner relative to a center plane which runs in the

| ongi t udi nal sdivmeglyi or afiEt hetvEdITCanr i er strip. As a result, it is possible
to considerably increase the nunber of contact points per wunit length with
a smaller width. One enbodi nent of the invention is distinguished in 20

t hat the webTékengniecteach haee irnweerclianpi hg teetrevibireh tarerspadedaapart

from one anot r.a t.g t i taudin Lrecti the.carrier
strip and bycgﬁé§%§ %$¥ﬁﬁ$§hJgéﬂﬂﬁﬂé%gggé%gn%s@é?gég?tg%ﬂ§59%6 ?ﬁé%ﬂcarrier
strip, and byaseanshof whivehtagied webf el &hent sL725 qRIKeORE Rt r COAILa€6Nt act

with one of Lhe Wes0PROSi Le S facks, apd idnd hgt (e mebe eleppats each

have a triangular contact fin which is connected to the clanpln% feet and
of which thecPngtEstiionar PangeE2BAM L bRe B R CTULME Certid! pSafe 1&Ad nakes
el ectrical 3Qxgertagt Midh tike 0ot her of the two opposite surfaces. In
particular, the carrier strip for the web el enents which are arranged one
behind the other in the |longitudinal direction of the carrier strip has, in
35 each t@serhewolSRIdNG ar a8h Waveh progpect dfr ansyef €t bes 0pposilhem

di ti f b whi extends in th I i tudi di, ti. f th

Car i er Stri P dd i S e nar T oFeT of CBPT FGS, L RE WAPCH "AaVA deiached o
- 4 their free eddmerhes nespectévenlnebsiel emen¢lbytmeans obnthts elranpi ng
feet, wherei r%otarP\%d\Aeibn el § MRt S W, QR Ar 61 AL ANYEY 1006 DN nd Lhe gther in

the longitudin
plane which runs in the longitudinal direction of the

15 carrier strip. As a result, it 1is possible to
considerably increase the number of contact points per

unit length with a smaller width.

One embodiment of the invention 1s distinguished in
20 that the web elements each have two clamping feet which
are spaced apart from one another <transverse to the
longitudinal direction of the <carrier strip and by
means of which said web elements are attached to the
carrier strip, and by means of which said web elements
25 make electrical contact with one of the two opposite
surfaces, and 1in that the web elements each have a
triangular contact fin which 1is connected to the
clamping feet and of which the fin tip is arranged on
one side of the <center plane and makes electrical

30 contact with the other of the two opposite surfaces.

In particular, the carrier strip for the web elements
which are arranged one Dbehind the other 1in the
longitudinal direction of the carrier strip has, in
35 each case, two spring arms which project transverse to
opposite directions from a web which extends in the
longitudinal direction of the carrier strip, and which

act as torsion springs, and which have attached to



direction of the carrier strip are arranged so as to 5 overlap. The contact
fins preferably essentially have the shape of a right-angled triangle in
which the clanping feet are arranged at the ends of a leg, and the fin tip
is 10 fornmed by the other |eg and the hypotenuse. Another enbodinent is
characterized in that, in the region of %he clanping feet, the web el enents
in each case surround the carrier strip or the spring arms by 15 way of a

tCEM ac; Iulg itﬂet@rclfafrgtéhr@qd@nﬂeé.r{aapae!dhb%ﬁmebo @@@im%&ym@aggtwrmﬂt of
e web elenents on the carrijer rip or e spri arns, an, interlocking
connecti on céﬁsbéﬂﬁW%VFHéd?B%Fmeg eﬁﬁénzdjE%rW?gréméqﬁﬂgg ghbcgpFFﬁg ar ms
and t he cl anpirrgnbeet , onehebehind ntoedentherestabl tah t henghtediaeki ng
connect i on, holes are mde,bn the carrier shrip or.ine, spring arny, the

cl anpi ng feet''&RGEGCHg Th §8Fd Hol'est by ey S %a Tof Fe€pdndihg” entiBssnent .
25 I n order bpoefraeipl.-itate installation, guide |ugs which protrude |aterally
beyond the clanping feet can be integrally fornmed at the free ends of the
spring arms. 30 A guide lug is preferably integrally forned at the free end
of an indivi dbal sytiang af s sardfgupbeéyl egsepritatarlddi g Vet ehal syrabeyond a

cl anpi ng foot, ¢pref Fi&fi”cﬁag@%é{ Q%i%’ﬁ%ﬁ%i dg, ?Jﬁié\hr Ltrhteheélhéﬂﬂé’PQJI;;?@EtOf the

i nvention is distingulshe in that the contact el enment has on one row of

web el ement §r¢hisch sy hritangedl 6n€sberi il +her ofREr Ghe thier FéRgilfudi nal

di rectiong of rbheeceanil @heStiinRr ard Lhe the nagsREmted carrier strip
correspondi ngly conprises only one web, which extends in the |ongitudinal
direction of the carrier strip and runs in the center of the carrier

strip, havingnbwdesprémngoat MBnwhi th pPhejreetterized in that, in the
region of the clamping feet, the web elements 1in each
case surround the carrier strip or the spring arms by

15 way of a contact lug in a clamping manner.

In addition to clamping-type attachment of the web
elements on the carrier strip or the spring arms, an
interlocking connection can be provided between the
20 carrier strip or the spring arms and the clamping feet,
wherein, in order to establish the interlocking
connection, holes are made in the carrier strip or the
spring arms, the clamping feet engaging in said holes
by way of a corresponding embossment.
25
In order to facilitate installation, guide lugs which
protrude laterally Dbeyond the clamping feet can be

integrally formed at the free ends of the spring arms.

30 A guide lug 1s preferably integrally formed at the free
end of an individual spring arm, said guide lug
protruding laterally beyond a clamping foot preferably

only on one side.

35 A further embodiment of the invention is distinguished
in that the contact element has only one row of web
elements which are arranged one behind the other in the

longitudinal direction of the carrier strip, and the



5 transversely in opposite directions and act as torsion springs. The
density of the contact points can be increased when the contact el enent has
two parallel rows of web 10 el enents which are arranged one behind the
other in the longitudinal direction of the carrier strip, when the
associated carrier strip correspondi nghySconpri ses two webs which extend in
parallel in the longitudinal direction of the carrier strip and in each

case have 15,5W0-$RFERY AKFE WhisGh iRy Qjgate SgM SR A, Websprt Eansygrsely in
opposite directions and act as torsion springs, and when theaﬁgrln ar s

whi ch proj ecPPBntigPd "FrGh CRE WS vidbst it e Cohneed Bt t o9 bhecahot hef in
pairs at thenendsrbyereansigf aaccentvalircamecidorer |6f tbhe 20rease, it is
particularly advantag%ous for the central connection to be designeg such
that the webSEFeéRent PANFER is T eacWdd¥e at®thie reffifh t hBTBPEgYi ng
directiort i stparsospsessed ndwppigs tthe Pl nggt hgnpr ecessctands | ndepéndent | y
establishes electrical contact 25 between the two opposite surfaces in the
fully pluggeapr?ﬂggfate. In particular, the web el enents of the two parall el
rows are designed and arranged so as to forma mrror 30 inmage with respect

to a center n I [ htu et s | recularly
expedi ent mhghgtﬁgﬂgéggePgnzﬁkéqgggﬁugﬁé%gg?ﬁ% CIEE%?nbﬁ§gg%sgﬁi%hggre
spaced apart theonreneac8s ahethet thafsverse pargéhéclongPradi A4l debection

of the cafrigiepbhtR @RdcRY sMRaNS ofh o chesald wrb @l enents, arergpttached
to the carrier strip, and by neans of  which said web el enents nake

el ectrical coffdétuGiPRle digifetofon halft whCoppost @r saffales, "t Whn t he
web el enent gseaehsbave davangul af r contaetekbBedWiigely ar@npcoswected to the

cl anpi ng fee&eggd Sﬁigﬂichgggdfign parallel in the longitudinal
direction of the carrier strip and in each case have

15 two spring arms which project from salid webs
transversely in opposite directions and act as torsion
springs, and when the spring arms which project inward
from the two webs are connected to one another in pairs

at the ends by means of a central connection. In this

20 case, 1t 1is particularly advantageocus for the central
connection to be designed such that the web element
which 1s 1in each case at the rear in the plugging
direction is precompressed during the plugging process

and independently establishes electrical contact

25 Dbetween the two opposite surfaces in the fully plugged-

in state.

In particular, the web elements of the two parallel
rows are designed and arranged so as to form a mirror
30 image with respect to a center plane which 1is situated

between the rows.

It 1is particularly expedient when the web elements each
have two clamping feet which are spaced apart from one
35 another transverse to the longitudinal direction of the
carrier strip and by means of which sald web elements
are attached to the carrier strip, and by means of

which said web elements make electrical contact with



tips are arranged on both sides and in the imrediate 5 vicinity of the
center plane which is situated between the rows and nmake el ectrical contact
with the other of the two opposite surfaces. The use of the contact el enent
in a plug connection 10 which conprises a plug and a socket is
characterized in that the contact element-is arranged in a recess on the
outside of the plug or on the inside of the socket in such a way that the
fintipls aphanasd abothe beapddy, the pliaging dungction, aWignythe
contact el enment has guide Vugs I'ch protrude transversely outward, said
cont act el emehempBtsadiaarit ajedas! yr gnaer ¥ ncatécal Lhder elitish narfe

recess by the,guidechugs, 20eA fuddhers preterredquse ofhtbe aont agtnel enent
is characterized in that the contact el enment has guide [|ugs which protrude
transver sel ytoBfwe® ®hreReedcade, POt hesgdrde atiysipr dtiude™BeFoAESt he web
el ement s,5 25ypreherably amongstde. pThgeCQRtaet i€ eyBniatSd gykdedenin a
single IateraE undercutC{n t he recess,b% the guide .lug. In this caie, t he
gui de | ugs aF8CarP¥igédd Mhake r on:CWheret nCPh aFBwW&ﬁ%gdﬁH% PUYSt proj ects
into the undrecuto 3PpBRLEE PESEREREL.ON OF THE FI GURES The invention wll
be explained in greater detail below wth reference to exenplary

enbodi nents in conjunction 35 with the drawing, in which fig. 1 shows, in
vari ous subfTgaressd (af tthe 1¢cgntavar i @usnaet ailns ang lvicewsonheatiol

gont act gl engpt W LR, 80k %.0ne 1AW O, ASYNIRLYd 8 S Web, £L ePEpE S.accgprding to
that the contact element is arranged in a recess on the
outside of the plug or on the inside of the socket in
such a way that the fin tip is arranged at the rear in

the plugging direction.

15
When the contact element has guide lugs which protrude
transversely outward, said contact element is
advantageously guided in lateral undercuts in the
recess by the guide lugs.

20

A  further preferred use of the contact element is
characterized 1in that the contact element has guide
lugs which protrude transversely outward. In this case,
the guide 1lugs protrude beyond the web elements,
25 preferably on one side. The contact element is guided
in a single lateral undercut in the recess by the guide
lug. In this case, the guide lugs are arranged in a
row, wherein the row of guide 1lugs projects into the
undercut.
30
BRIEF DESCRIPTION OF THE FIGURES

The invention will be explained in greater detail below
with reference to exemplary embodiments in conjunction

35 with the drawing, in which

fig. 1 shows, in wvarious subfigures 1(a) to

1(g), various details and views of a



first exenplary enbodi nent of the invention; 5 fig. 2 shows, in various
subfigures 2(a) to 2(c), the installation of the contact elenent according
to fig. 1 with and wthout |ateral guide lugs; 10 fig. 3 shows the
conparison of the contact elenents according to fig. 2 with a contact
elenent fromthe prior art; 15 fig. 4 shdws, in various subfigures 4(a) to
4(g), various details and views of a contact elenment with two parallel rows
of asymmetrical web el ements,aeger didigemnd 0 a 1 58GONEG AXeMIhar y rewbods ment  of
the 20 invention; fig. 5 shows, in various s bfig$res 5Q€3 to %gc%, t he
instal l ation of the contact2S¥PaReht Catclrai fg M6 Sy 2 F W H Gn 5

wi thout lateral guide lugs;ffiirgt 6 shemslihe coapasdseanof the conhact

el ements according to fig. 4 mﬁt?.tmp contact elenents fromthe prior art;
30 fig. 7 shows, in several *8Ubfryufes 7(a) to 7(c), the plugging process
for a plug connection which is equipped with the contact el enent according
to fig. 4, 35.wherein the contact elene i rran th ug, -8- fig.
8 shows, in gégérgl subfigu?ggw (a)£$o £%€%$u$heg%?§gaFggsprgéggs ¥8r a plug
connection which is equipped(with the installation of the contact

element according to fig. 1 with and

without lateral guide lugs;

10
fig. 3 shows the comparison of the contact
elements according to fig. 2 with a
contact element from the prior art;

15 fig. 4 shows, 1in wvarious subfigures 4(a) to
4(g), wvarious details and views of a
contact element with two parallel rows
of asymmetrical web elements according
to a second exemplary embodiment of the

20 invention;

fig. 5 shows, in wvarious subfigures 5(a) to
5(c), the 1installation of the contact
element according to fig. 4 with and

25 without lateral guide lugs;

fig. © shows the comparison of the contact
elements according to fig. 4 with two
contact elements from the prior art;

30

fig. 7 shows, in several subfigures 7 (a) to
7{(c), the plugging process for a plug

connection which 1s equipped with the

contact element according to fig. 4,

35 wherein the contact element 1is arranged

on the plug;



contact elenment according to fig. 4, 5 wherein the contact elenent is
arranged in the socket; fig. 9 shows, in two subfigures 9(a), 9(b), the

pl uggi ng process for a plug connection 10 which is equipped with the
contact elenment according to fig. 1, wherein the contact elenent is
arranged on the plug (9a) or in the sockef (9b); 15 fig. 10 shows the

tol erabl e angul ar deviation (a) in a plug connection according to fig. 7;
fig. 11 showsig.veew of a cenbtasi eleneptvarih BQb@mer@@e ﬁgwc)iofto .
asymetrical web elenments cor di to.a third exe odi nent of the
inzention; fig 12 shows, inggﬁg’ ngfgﬁﬁéggfﬁea)Péﬂa 555 ﬁ%r(ﬁﬁ TT\L}sgrious
details and views of a contanheeténnntwhmmmchlss«mquugpad) MethlnShaIIed in
a plug; and fig. 13 shows, | su S arious
defai?s and vigms of a con g % enga%ggéﬁ %ggg}d?ﬂgs to b§g8|ns¥élled in
a socket .5 WAYS OF INPLENENTWN@IEHE WNVENH@@»ECBSGEﬁ@enx i1$ ustranesd in
various subfigures 1(a) to }%g}he various details and views of a contact
element with only one row of asymmetrical web el enents according to - 9 a
first exenplary enbodi nent of the invention. The contact elenent 10
conprises a gpging-elastic §H6%berln5&&bp§¥%fﬂﬂﬂﬂgbe%F@ﬁd59 )& the

| ongitudinal direction and is conposed of a suitable net al sheet and a
plurality 5 of web el ement sPA79¢ENg. BHIPISS whiPéh %réﬂéﬁkaﬁﬁéﬂeﬁﬁéon

10 which is equipped with the contact
element according to fig. 1, wherein the
contact element is arranged on the plug
(9a) or in the socket (9b);

15 fig. 10 shows the tolerable angular deviation

() in a plug connection according to

fig. 7;
fig. 11 shows a view of a contact element with
20 only one YOW of asymmetrical web

elements according to a third exemplary

embodiment of the invention;

fig 12 shows, in two subfigures 12 (a) and
25 12 (b), wvarious details and views of a
contact element, which 1s or 1s to be

installed, in a plug; and

fig. 13 shows, in two subfigures 13 (a) and
30 13(b), wvarious details and views of a
contact element, which 1s or 1is to be

installed, in a socket.

WAYS OF IMPLEMENTING THE INVENTION

35
Fig. 1 illustrates, 1in various subfigures 1l(a) to 1l(g),
various detalls and views of a contact element with

only one row of asymmetrical web elements according to



behind the other in the longitudinal direction of the carrier strip and are
attached to the carrier strip 11 in a resilient conpressabl e manner
perpendicular to the plane of the carrier strip, for establishing

el ectrical 10 contact between two opposite surfaces (26, 27 or 46, 47 in
fig. 9). The web elements 17, which are @onposed of a highly electrically
conductive material (for exanple Cu) and 15 are preferably surface-treated
(for exanplegsityesrplatehiasye didmhdit anrasymet fheahtaganer thel ative
to a center plane M (fig. 1(5%) which runs in the kﬁpgitudinal direction
of the carri BPPSEFFp. SIS teb? IVHINE ath FIve G Vo cltarpi igtfe8f 18, 19
whi ch are 20sspagedlapamnt chr @rweieisanot herl dn@nsvers€l t 01 toet ibonghtiudi nal

direction of ,the carrier strip an neans of which said b_elepents are
attached to fﬁecoggpﬁﬁgrQér?psiigagiﬁ Bﬁ%ﬁiaEQQ%ﬁﬂMﬁ% 3aPd"ne lgglerrents
make el eciri cdl webntedcmanttsh Dhe (6fgt he (bW, 2Hhiopposid easurfige@sols, 27 or
46, 47 (fig. . Th b nts .17 e : ri lL.ar. _cont a fin 20
which is con%§%%8§ ﬁgﬁfh%g%%gﬁﬁ%nﬁﬁ¥%e?8q%?€%§lﬁ%% dg?%%ﬁﬁgﬁ t he ?b% tip 21
is arranged oarohersisdeiof arnte B0e cehtechpfane Mhe(fdarrigh)Jtand hbkes
electrical cpnta it h fi 1t i I es,2 27 or
46, 47. The g?ign%&ﬁ??l%ﬁgpgx%#n$%§9%3ﬁ¥g%%%??ﬂqggﬁé%?%ggu%%ﬁ g%bggfenents
17 the desi r Bdaasyiretthicc &3 r Fisyim s tTTHe i nfedF nes PP hhfehngufisefEéatrehe fin
tip 21 tm 35.8nehampbagdwbest 113 leadsitie gentd & conpressy pnoof sthes7web

el ements 17 when the contact elenent according to fig. 9 is installed in a
pl ug connectiBnf28: 37-or 46, 47. - 10 The spring behavior of the web

el enents is achieved by the carrier strip 11 for the web el enents 17

having, in  gagh case, |Lug BTG ALfE A3 14 whieh profget . gy,

electrically conductive material (for example Cu) and

15 are preferably surface-treated (for example silver-
plated), are formed in an asymmetrical manner relative
to a center plane M1 (fig. 1(b)) which runs in the

longitudinal direction of the carrier strip. Said web
elements each have two clamping feet 18, 19 which are
20 spaced apart from one another transverse to the
longitudinal direction of the carrier strip and by
means of which said web elements are attached to the
carrier strip 11, and by means of which said web
elements make electrical contact with one of the two

25 opposite surfaces 26, 27 or 46, 47 (fig. 9).

The web elements 17 each have a triangular contact fin
20 which is connected to the clamping feet 18, 19 and
of which the fin tip 21 is arranged on one side of the

30 center plane M1 (fig. 1(b)) and makes electrical
contact with the other of the two opposite surfaces 26,
27 or 46, 47. The triangular shape of the contact fin
20 gives the web elements 17 the desired asymmetrical
form. The incline 22 which runs from the fin tip 21 to

35 a clamping foot 18 leads to gentle compression of the
web elements 17 when the contact element according to
fig. 9 1s installed in a plug connection 26, 27 or 46,
47 .



5 transverse to opposite directions froma web 12 which extends in the

| ongitudinal direction of the carrier strip, and which act as torsion
springs, and which have attached to their free ends the respective web

el ement 17 by neans of its clanmping feet 18, 19. The spring 10 arns 13, 14
(height hl in fig. 1(g)), which is the Klightly twisted in the rel axed
state, are arranged so closely one behind the other in the | ongitudinal
direction of the carrier strip that the web elenents 17 exhibit a high
degree of overlap and thus provide a 15 high | evel of contact and current
density per GRPt SPIréngt hesR g coht Bl BPBRmeACMEACSoridi M ve¥$g. Pi(g),

the contact ehementri@rcarreenpensare el wedTexidRdnt hei ghtahZndet ween two
surfaces between which contact is. to be made;.the ni mum height h3 is

achi eved whef®the 565Geb &Fenerttd if? ard ™S t Uatred Ghe “4bbve t RECHEHEr in the
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the carrier strip we enen n a
cl anpi ng-t ypé7attvacheens off the WébMéﬁeWan@el7]ﬁb t heé. cdilrd eppsingp 11 or

the spring arpe 13 144 a(‘héf‘ék%' Q@Gki g Cﬁ'@j"ecﬁgﬁd Ca”w}??chpr%v' fded bet ween

the carrier strlg 11 or ar ns the clanping feet 18,
19. This cansShed 5lacﬁWé@é§dbwlho¢%% iﬁlﬁé?ﬁgsﬁﬁéérlﬁ“ﬁheaé%@ﬁ@%¢ 8frip 11

or the spring)8588y13ond4 lrtih@ appeoprdiats: poimt sghet heoghatphngafeet 18,
19 engagi ng |n sai d holes by way of a correspondi ng enbossnent of _the
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exhibit a high degree of overlap and thus provide a
15 high 1level of contact and current density per unit
length of the contact element. According to fig. 1(qg),
the contact element 10 can compensate for a maximum
height h2 between two surfaces between which contact is
to be made; the minimum height h3 is achieved when the
20 web elements 17 are situated one above the other in the

manner of scales.

In order to <construct the contact element 10, the
individual web elements 17 (fig. 1(b)) are attached to
25 the prepared carrier strip 11 (fig. 1l(a)) by the spring
arms 13, 14 being clamped in 1in the region of the
clamping feet 18, 19 by bending over a contact lug 23
(fig. 1(f)). The clamping establishes a force-fitting
connection between the carrier strip 11 and the web
30 elements 17. In addition to clamping-type attachment of
the web elements 17 to the carrier strip 11 or the
spring arms 13, 14, an interlocking connection can be
provided between the carrier strip 11 or the spring
arms 13, 14 and the clamping feet 18, 19. This can be
35 achieved by holes 16 being made in the carrier strip 11
or the spring arms 13, 14 at the appropriate points,
the clamping feet 18, 19 engaging in said holes by way

of a corresponding embossment of the contact lugs 23.



O her types of interlocking connection are |likewise feasible. 5 In order
for the contact elenent 10 to be reliably held at the site of installation
(fig. 2(b); fig. 9), guide 1lugs 15 which protrude |aterally beyond the
clanping feet 18, 19 can be integrally formed at the free ends of the
spring arms 13, 14. Wen the contact efehlent 10 10 is arranged in a recess
28 on the outside of the plug 27 or on the inside of the socket 46, said

contact el emgnt ismgykdedntn |at ew@d undersaitas 20 ik th@er eg6essind8 by the
guide lugs 1 wever , accordanc%ﬁégg fig.,3, a.contact
[

el enent 10° af%ﬁBUttl%eFaﬁé aHQﬁﬁ?ﬁ?q §CANS F@ - $4F87E5ht act

el enment, in deeetdance with fig. 2(a), when slightly installed in a socket,
being inserted into a sinple recess 28 wi thout an undercount. 20 However,
i nstead of the asymmetrical single-web variant of figs 1 to 3 and 9, the
i nvent i orb cafinabsdecover dme a$wmaﬂu'akﬁmamm»M%btwabéanela@bbydhagdto figs

4 to 8 andt%Q As aresult, é%g??ygp§é offggnt@c p0|f§ ggphgd. I n

this case e carrier strip 5 of thHe co tact efenent 30
virtual ly coﬁp@ﬁse§5twblcéarpl@ﬁr@@¢lé@tﬁralﬁh’cheyghdlﬁﬁﬁaréﬂﬁ@plnaccordlng

to fig. 1 (Qée@aW@ngiM@b§a§2be3%n€%5¥§ﬁ¥ NgoAr88 34, 3k rPLe 38ng35" which
project fromthe webs and i n which ring arnms 34', 35 which_ project

i nward from Phe thfo 530 WMikbs2 395 82! éﬁe @gﬁﬁe hed 10 oHe" anbeReRrti Alpairs at

the endsjby mBans @hg@Lemrral reepracticon33tMbi ehitiss gesidiatied pmug center
pl ane MB. m%é parall el rows of web elenments 36, 37 which are 35 arranged
t

one behind dﬁhepnlnt?%ejﬂﬁﬁéﬁ%uaﬁndiGEdFP§3F|0n4%f 576 CaFPRERCStrip are
provided in themeaseisolyuceriadcn elemmndl 3thdeanit webo el enent havesg two

cl anpi ng feeE838 3%j%£ %ﬁh&ﬁ? @Qlch ace ?Plced;gpart - %%wever, in
accordance with fig. 3, a contact element 10' without

15 lateral guide 1lugs 1s also feasible, said contact
element, 1in accordance with fig. 2(a), when slightly

installed in a socket, being inserted into a simple

recess 28 without an undercount.

20 However, instead of the asymmetrical single-web variant
of figs 1 to 3 and 9, the invention can also cover an
asymmetrical two-web variant according to figs 4 to 8
and 10. As a result, the number of contact points is
doubled. In this case, the carrier strip 31 (fig. 4(a))

25 of the contact element 30 wvirtually comprises two
carrier strips 11, which run in parallel, according to
fig. 1(a) having webs 32, 32' and spring arms 34, 34
or 35, 35' which project from the webs and in which the
spring arms 34', 35' which project inward from the two

30 webs 32, 32' are connected to one another in pairs at
the ends by means of a central connection 33 which 1is

situated in a center plane M3.

Two parallel rows of web elements 36, 37 which are
35 arranged one behind the other in the longitudinal
direction of the carrier strip are provided in the case
of contact element 30, each web element having two

clamping feet 38, 39 or 42, 43 which are spaced apart



fromone another transverse to the longitudinal direction of the carrier
strip (fig. 4(b)) and by neans of which said web el enents are attached to
the carrier strip 31, and by neans of which said web el enents nake 5

el ectrical contact with one of the two opposite surfaces at two contact
poi nts. The web el enents 36, 37 of the t%w parallel rows are designed and
arranged so as to forma mrror inage wth respect to a center plane M

which is situatgd hgtaveeanbhperows.raHvEVsavebrgl ererd s 36ng3¢ugaghihave
triangular caontact, fin ZQ%yhich,are connec%gq to, 1 he clanp%ng feet 38, 39
or 42, 43 anﬁlB?CﬁhPBhO%hé i (TN TAG T4 A %wr%hﬁbh Bt fi€8i'des and
in the i medbat ehvicti ridiyy ofels heldbecent ateplhanadv@avichths shtruated

bet ween the rows a make el ectrical .contact wi.th the other of the two
opposi t e sur?géég &ﬂfhé¥ﬁ9éﬁéﬁm%ﬁg% 8ﬁewgéﬁ ale *5oi Ht> eﬁ?@ﬁ%%%tg% ®fins 20
preferably essentrakky havettdre shapge ofna right -tdrgl edva ri apgbeita which

t he cl anpi ng , A r r r3ng t s, of | eg of
t he triangle?agﬁéggﬁeggiﬁ§$?g§ﬁé%g¥;iﬁﬁfgxgornedq%§§ ?%%ﬁ%fﬂgr3 égggnd t he
hypot enuse. The téenttaee Phnsl2el gfowsheaxswdadjaeedt ansbh &feweyrd 88, 39 are

arranged so ,@s {0 fQLm a; Myfinalsd Mage Wi thy 11eSpechet® 0N anotBgEer25
wherein the center plane M3 acts as the mrror plane. As can be seen in
fig. 1(f) anBleey Mgdwhﬂgb Aef planatefepetigernébeelreifent s 17 or 36, 37 have
a roundedy portion 25 along the incline 22 or 41, 45 and the fin 30 tip 21
or 40, 44. This rounded portion facilitates givoting of the web el enents 17

or 36, 37 dutfRg "§esPLPBARP CEonttessiofadd t heVeodrse i kate pPUGEFhg
process (figsifs9p0 ¥hecpl ugg n®rifaaess s tradditdmmnahd yréaci Bgt agted by a

ounded port on 48 95 4955 enythe gl st plece of he Lug.senpssyion. one
on both sides and in the immediate vicinity of the
15 center plane M3 which is situated between the rows and
make electrical contact with the other of the two
opposite surfaces with in each case one contact point.
The contact fins 20 preferably essentially have the
shape of a right-angled triangle in which the clamping
20 feet 38, 39 or 42, 43 are arranged at the ends of a leg
of the triangle, and the fin tip 40 or 44 is formed Dby
the other leg and the hypotenuse. The contact fins 20
of the two adjacent web elements 38, 39 are arranged so
as to form a mirror image with respect to one another,

25 wherein the center plane M3 acts as the mirror plane.

As can be seen 1in fig. 1(f) and (e) and fig. 4(f) and
(e), the web elements 17 or 36, 37 have a rounded
portion 25 along the incline 22 or 41, 45 and the fin
30 tip 21 or 40, 44. This rounded portion facilitates
pivoting of the web elements 17 or 36, 37 during
resilient compression in the course of the plugging
process (figs 7-9). The plugging process is
additionally facilitated by a rounded portion 48 or 49
35 on the contact piece of the plug connection, one edge
of said contact piece sliding along the incline of the

front web elements during insertion.



front web elenments during insertion. - 13 The special feature of the web

el ements 36, 37 which interact by neans of the common carrier strip 31 in
the case of contact elenent 30 of fig. 4 can be seen in figs 7 and 8 which
show the insertion process for a 5 plug connection with the contact el enent
31: the two springs are coupled on accotmt™ of the mechanical connection of
the spring arns 34' and 35', which act as torsion springs and are directed
inward, in theecesgeasialpl anectBe(centtiad cennesldmen83) 3cDuri hgwhiserti on,

the 10 front .web elg ntﬁlof t he qg?tqgt thnqggrQ%rarerIir§£ iHi ged
toward the caPFFEFCSt Flp "§TCR tHat they WIe’ o5 1Tent 5 RonpréSsad®(fig.
7(a) -> 7(b) cesef igureon8ata) elerdhh) ) 30Byfvifiwe df ¢dme bentsedn connecti on
33, this pi i.n t | t J,east rt.i J5 t it t o_.the

adj acent meb%g Sng%?2§§?§ﬂ wéﬁége§%éc i&ggy ﬁi?%%%§%%éap?§§§%%sqﬁpieajse
conpressed. Aduda ¢ETUTLieheWeoht adie preveaf26 §kemdrg: 73147 ile frgo 8)
which i's moved relativeto dhecontagt elempnte cafr sthde puehahheafin tip
of the rear meg elements without 20 any problem A further advantage of the
fin tips, whceRngcéippved Lot FRMETenter 3 Df aHé asymebtFeakCheBSel enent s

is clear fremtignlQpagfeaid anpgubaredevhating et waent?e thereentact
pi eces (angle_a) can be tolerated during .insertion. Conparison of the

cont act el emBARES1H or( CERTRGL AN IGTOMA cohlt act Vet RFrenPSSTE16F t RBSLA- CU

type fromthero3@ same appldicantof nthegcodtshews itdhain Va1 haas @ppeexi mately
i dentical w dth) sgbstanti Iy nore contact points it length, and

per, u
therefore a §réaré&r TufTEnt sFEYTIEan D& HEhit8rdd With tHE sorati on
accordi ng torthelappkilgat conpr85sed (fig. 7(a) -> 7(b) or figure

8(a) -> 8(b)). By virtue of the central connection 33,
this pivoting movement is at least partially
15 transmitted to the adjacent web element which 1s
respectively to the rear and is likewise compressed. As
a result, the contact piece (26 in fig.7; 47 in fig. 8)
which 1is moved relative to the contact element can
slide over the fin tip of the rear web elements without

20 any problem.

A further advantage of the fin tips, which are moved
into the center, of the asymmetrical web elements is
clear from fig 10: a greater angular deviation between
25 the contact pieces (angle o) can be tolerated during

insertion.

Comparison of the contact elements 10 or 10' with a
known contact element STl of the LA-CU type from the
30 same applicant in fig. 3 shows that (with an
approximately identical width) substantially more
contact points per unit length, and therefore a greater
current density, can be achieved with the solution
according to the application.
35
Comparison of the contact elements 30 or 30' with the
known contact element STl of the LA-CU type from the

same applicant and the contact element ST2 known from



Conmparison of the contact elenents 30 or 30' with the known contact el enent
ST1 of the LA-CU type fromthe sane applicant and the contact el enent ST2
known from- 14 EP-A-1 119 07'7 in fig. 6 shows that (given a reduced
width in conparison to ST2) substantially nore contact points per unit

| ength, and therefore a greater current 14density, can be achieved with the
solution according to 5 the application. In contrast to ST1, the width is

somewhat s nd e nmber of contact poi nts.p |t|
considerabm%éﬁgﬂé;.lgﬁeop&I%%w g caﬁ bgm%f%te ?élvgg fg%?%%e novel
contact el emeittlf oinekecprirdalony tcond el - Scbﬁhentnﬁglemmﬂﬁmdu%ﬂﬁaﬂi-netalI|c
surfaces s oslipld noblshedcinehbah ! unaconponents. i, afe cpiaduced from

two differe erla are In |vfdua %é 15 responsible for mechani cal and
el ectrical [ﬁenﬁﬂtyescanTh@ spbtpEkdgEd tﬁ@eoﬁO@M§h9ﬂn%ﬁﬂ©4ﬂ%ﬂﬁwﬁoensures

that botfh el é”%lﬂf@&)ﬁfﬁ'e%rﬁn@otn@ 8ANCe Al kowancene ovgrdexi std ng
cont act elenents are consi der abl nproved in a smal | space. 20 In this

case, there weEWR®L vAPPARES (ﬁncilh*eh%oﬁtlﬁ@?r &feneht L2CTh@ Cas\inetFy cal

singl e-web vafi@nteih$rn di sStéHgsi sbesbip # et he upper contact point to 25
the mating piece is not in the center of the strip wdth of the carrier

strip, as a result of which a l|arger working area in a small space is

achi eved. The symeiingatadopdl et svebd var i amtmé sy characterized in that two
asymmetrical web 30 elenents with the sane geonetry as in the case of the
si ngl e- Wweb variant are nounted next to one another on a sprung strip so as
to be inclin®tke novel contact element for electrically contact-

connecting two conductive metallic surfaces is
distinguished in that two components, which are
produced from two different materials, are individually
15 responsible for mechanical and electrical properties.
The special geometry of the contact element ensures
that both electrical properties and tolerance allowance
over existing contact elements are considerably
improved in a small space.
20
In this case, there are two variants of the contact
element:
e The asymmetrical single-web variant is
distinguished in that the upper contact point to
25 the mating piece is not in the center of the strip
width of the carrier strip, as a result of which a
larger working area in a small space is achieved.
e The symmetrical double-web variant is
characterized in that two asymmetrical web
30 elements with the same geometry as in the case of
the single-web variant are mounted next to one
another on a sprung strip so as to be inclined
relative to one another, in that the two upper
contact points to the mating piece are situated in
35 the center of the strip width of the carrier
strip, and in that the two web elements are
individually sprung and at the same time have a

great enough influence, on account of coupling by



relative to one another, in that the two upper contact points to the mating
pi ece are situated in 35 the center of the strip width of the carrier

strip, and in that the two web elenents are individually sprung and at the
same tinme have a great enough influence, on account of coupling by - 15
means of the central connection, to ens&re har nmoni ¢ conpression of the side
(plugging). The novel contact elenent is distinguished by the 5 follow ng
characteristic prgperdi esrand.ddvantages) Qunndzetbmpchani catn ante

el ectrical properties due to separatio nto a spru carr er strip and
conductive web el%%%Wﬁ“lcSﬁ%T?rﬁg?ﬂO%a?Fe?%ed%éd?o 83@%9%?9 ated, stackable
10 geonetry of the web el enents or contact clips. Reasonably |arge working

area for co ensatln | ar ge toIer nces and an ular qﬁv o) t he case
of the doubl e:eb V4 an? Ig‘iahe tvvof‘aweebnt elehen %l% %}?éeél nr% i nelgewl th
respect to ohelldﬂﬁ@@O¢h@ra©Een1$tam pvemegt3@$eananngantdevsat|on than in

the case of tug eheimnt seslnlbeahadlyl dual o ueh achant.opCRt Y zed, rati o of

wor ki ng area to wid ree-pol nt contact (two contact p0|nts at the 20
bottom one at theotpraoreteagh iimdivi duabPweby eterener Shaip wimth due to

a central rotary jQifte-ri&Eeathyeibgtgased current density, particularly in
the case of the double-web variant. 25 Inproved installation options.

Instal lation i M sYeketsTand PREGEIPossrbIE. SOmtachmaiteDf $FCKADER cont act
pcint tacthe matg @&n@tﬁfeopnt@@aﬂébd@ém@ﬁwagroéohﬂa&hecwg@t er) of the

web el enent or Jcont act
Reasonably large working area for compensating
large tolerances and angular deviations.
¢ In the case of the double-web variant, the two web
elements which are inclined with respect to one
15 another permit an even greater angular deviation
than in the case of two elements of the individual
web variant.
¢ Optimized ratio of working area to width.
¢ Three-point contact (two contact points at the
20 bottom, one at the top) on each individual web
element.
¢ Small width due to a central rotary joint.
¢ Greatly increased current density, particularly in
the case of the double-web variant.
25 ¢ Improved installation options.
¢ Installation in sockets and plugs possible.

¢ Attachment of the upper contact point to the

mating piece on one side (instead of in the
center) of the web element or contact «clip
30 increases the working area with a lower width,

resulting in optimized ratioc of working area and
width with no <change in the gradient of the
contact web.
¢ The geometry of the web elements or contact clips
35 allows them to be stacked. As a result, a smaller

grid pattern is possible.



30 increases the working area with a lower width, resulting in optim zed
ratio of working area and w dth with no change in the gradient cf the
contact web. The geonetry of the web elenents or contact clips 35 allcws

themto be stacked. As a result, a smaller grid pattern is possible. - 16
In the case of the doubl e-web varlant - tlfe two contact points in the center
of the strip width permt optimzed angular tol erance all owance. 1In the

case of the dcyble,welhovarkant ot heneentsa@hieSwepnnestiant of thhe twe rotary
joints ensures that the second web el enent |s preco ressed by the first

web el enent from ©PRE3F He PPINUdyi hy) tderi gt EH:leOCfO ®sSitSn pr‘%%%% Thi s

ensures a hal’”an@tllﬁltS@p@lﬂﬂlkéﬁe.ﬁhgﬁma@rOCEéSan&@ aBlowhacsane time, in
t he case of the d ub%e web vari h ele nts are |nde£)fndent
N

enough to guarantee tW Gppér °fo P&ctdob%ﬂr‘?t ?e\ge & 6}nes’ultt ©tHe tont act and
thereforé& currentcdensct yoni fgreat | ywonaregased. jdbnAst i$|nrsd1r@rﬂ)otih1ament of a

contact elenent, to which !t bcv Loned i | so,.app
illustrated in the 4% entwle%al g%ﬁ?éltaples p%o?%ghgg%lss aedlsdggtlé%
ref erence synbol Sleﬂtt Rebnerlemergat ires one sabfleat rlesy 2 of dhelrxenpl ary

enbodi nents alre ment.i gl be d with;the fo/downng exenpl ary
enbodi nents as ggps{?redkt ?%rs(r;sqq;&lﬂlrth r varglggnts Tﬁe thlel’d exenpl ary

embodi nent of thehevheaceuel epBAPLh25N3IODT 1 QA BRCEREAPl ary enbodi ment is

shown indig. ll,Ate%%%ntéﬁhéyt%@prIlsfsestaecOHarsJeero§trtlhl@ 14duiBne-del
plurality of web elenents 117 whi ch I%ect fromthe carrier strip. The

carrier strip 111Vaht#2rhe webhe two elements are 1independent
enough to guarantee two upper contact points. As a

result, the contact and therefore current density
is greatly increased.
15
A third embodiment of a contact element, toc which the
abovementioned advantages alsc apply, 1s illustrated in
fig. 11. TIdentical parts are provided with identical
reference symbols. Furthermore, features or subfeatures
20 of the exemplary embodiments already mentioned can be
ccmbined with the following exemplary embodiments as

desired tc form further variants.

The third exemplary embodiment of the contact element
25 100, which exemplary embodiment is shown in fig. 11,
essentially comprises a carrier strip 111 and a
plurality of web elements 117 which project from the
carrier strip. The carrier strip 111 and the web
elements 117 are essentially analogous to the exemplary

30 embodiment already described above.

The contact element 100 accordingly comprises a spring-
elastic carrier strip 111, which extends in a
longitudinal direction, and a plurality of web elements
35 117, which are arranged one behind the other in the
longitudinal direction of the carrier strip and are
attached to the carrier strip in a resilient manner

perpendicular to the plane c¢f the carrier strip, for



el ements 117 are essentially anal ogous to the exenplary 30 enbodi nent

al ready described above. The contact el enent 100 accordingly conprises a
spring- elastic carrier strip 111, which extends in a |ongitudinal
direction, and a plurality of web elements 35 117, which are arranged one
behind the other in the Iongltudlnal‘dlﬁectlon of the carrier strip and are
attached to the carrier strip in a resilient manner perpendicular to the

pl ane of thesayieihstdi pldairicall7 cestablki shétgeehectwd calpmonttact

bet ween two site surfaces ui lug 115 i ferab y |nt rally

formed at t h%R%? HeEBnd “of gél&dlendllblgdug‘r?5sp$? ngp%\er%%l sal & Y g | ug

protrudi ng |adened |yt beyondraeckadpbfigab ﬁodﬁvlﬁ&adfS@nanﬁﬂﬁmmehhht 117,

preferably only on o si de, The ide,l int Iy formed
é% Eﬁ Jﬁ%;d%ropr%%% g la%%r%%%gﬁ@é%% é%%ﬁﬂ i

on one sidet SCri eat’ures ention
whi ch i55|nd@pemdbh8 of the wtheerleinted ﬂéabupégf@m@q&qunimeﬂncﬁthe
asynnetrlcal q$%|gn of the web elenents). As an alternative, it can also be
said that, 15 third exenplary enbodi nment, the |l ength of the guide

| ugs 115 is different fromthe length of the guide lugs of the preceding

exenpl ary e“ﬂﬁ?'gﬁ@ﬁ% f@& Qﬁkﬂewﬁygﬁ 1%451§E@gr§§lge$Qih@§ﬂ a8hovghe
integrally formed on the "free ends of the spring arns. In this case, the

gui de 20 Iug%lQQSCRVhlcHlEPot?Qﬂecﬁﬁﬁﬁ%?qqr§?a§P6§Sof FRBICESPFi ¢l strip

111, aregl ongefet s t hen Oar dej & ugsn v &de pr OtcBﬂJdet}fé om ehsecandk & de of
the carrier strlp 111.  The first side_is, for exanp éigh% si.de mh%ch is on

the right of{¥helkeht érNaydd MOt #theCEartice a§¥IPIF% SFHEei T t he
second side tmetidis €pseehsSsthe side which is on the left of the center

axis M The web elenents 117 are preferably arranged on the
As an alternative, 1t can also be said that, in the
15 third exemplary embodiment, the length of the guide
lugs 115 is different from the length of the guide lugs
of the preceding exemplary embodiments. The guide lugs
115 are, as described above, integrally formed on the
free ends of the spring arms. In this case, the guide
20 lugs 115, which protrude from a first side of the
carrier strip 111, are longer than the guide lugs which
protrude from a second side of the carrier strip 111.
The first side is, for example, the side which 1is on
the right of the center axis M of the carrier strip
25 111, wherein the second side in this case 1is the side

which is on the left of the center axis M.

The web elements 117 are preferably arranged on the
carrier strip 111 in such a way that the 1incline 122
30 faces the longer guide lug 115, and that the fin tip
121 faces the shorter guide lug. In other words, the
longer guide 1lug 115 on the side of the incline 122
protrudes beyond the width B of the web element 117
essentially perpendicular to the center axis M. 1In
35 other words, it can also be said that the guide lug 115
which 1s integrally formed at the free end of the
spring arm 113 extends so as to protrude laterally

beyond the clamping foot 118.



carrier strip 111 in such a way that the incline 122 30 faces the |onger
guide lug 115, and that the fin tip 121 faces the shorter guide lug. In

ot her words, the |[|onger guide lug 115 on the side of the incline 122
protrudes beyond the width B of the web elenment 117 essentially

perpendi cular to the center axis M In 35 Gther words, it can also be said
that the guide lug 115 which is integrally forned at the free end of the
spring arm 113 extends so as to protrude Iaterally beyond t he cl anpi ng f oot
118. - 18 As an alternative, also b rranged in

web el enen
reverse, so ‘thaf th%lq%ﬁ@%?lﬁﬁid§j¥hgw335nq'PB?? deg?Zn(Fﬂé §$58 ©the fin
tip 121. 5 Therdrengd hiof richve rshqr tes gnadeth@ghdngﬂmfgnabbylwgnﬁﬂbured in

such a way that |t does n PLO rud gth B of the web elenents
117. As an ‘Al Ter T ve %h aré%n%gn%% ng %ggsﬁ%rter gui de lug 10 can

al so be di spensed mnth or the shorter QU|de lug 115 can have a | ength such

that it eXtQU|deq%%8ﬂ%b m%g%h SﬁO?EeEhe%MSQ el g@nt§sl%ﬁeﬂékggyylatter

case, the accordingly ext h sides. 15 It "can be
said in gene?@nf1¢uﬁe@tu§m ofgeh gulﬁ@YIu@habrdﬂ?u@@§sbey©ﬁd RHE R h B of

the web el enpnfod7 e h%%k of Qe shde pipt ha SEM@ct 1element. As a
result, the maximumw dth of the contact elenent 100 is increased by the

protrudlngI%#ﬁﬁ?ﬂ%ﬁ%ﬁethéh?oﬁﬁéﬁﬂﬂﬁ%ﬁﬂﬁeoéléﬁ&usﬁﬁfﬁe?héuﬁﬁﬁlﬁﬂﬁvmdth of
the contact £l enpsd hs @§§§EQEQQ|M1Hﬁd@rU}@h@f Sh@%t\@rdtghhl@leofldd"ellwb

el ement 117 and the protruding | ength el e 115, 25

Fi gures 12a & Q%XFS%OQ?QQEQI?HSPlEQPthGgefffn ﬁd nyﬂégzh e Wt n this
case, the cydindricigd pldig ¢2Z&mkstsequippednw tie an de-tshapedsgr omtes

accordi ng tc@&{gé lug would accordingly extend on both sides.

15 It can be said 1in general that the longer guide lug
protrudes beyond the width B of the web element 117 at
least on one side of the contact element. As a result,
the maximum width of the contact element 100 1is
increased by the protruding length L of the longer

20 guide element 115. The maximum width of the contact
element 1s accordingly made up of the width B of the
web element 117 and the protruding length L of the
guide element 115.

25 Figures 12a and 12b show a cylindrical plug 127 and a
socket 126. In this case, the cylindrical plug 127 is
equipped with an L-shaped groove according to the
invention, which comprises a recess 128 with a single
undercut 129, for accommodating a contact element cited

30 in this application. As an alternative, other contact
elements which are known, for example, from the prior
art can likewise Dbe inserted into the recess 128

according to the invention.

35 That 1is to say, in a general formulation, that the
contact element 100 has a guide lug 115 which protrudes
transversely outward, wherein the guide lug 115

protrudes beyond the web element 117, in particular on



i nvention, which conprises a recess 128 with a single undercut 129, for
accommodating a contact elenent cited 30 in this application. As an
alternative, other contact elenments which are known, for exanple, fromthe
prior art can likew se be inserted into the recess 128 according to the
invention. 35 That is to say, in a geferal fornulation, that the contact
el enent 100 has a guide lug 115 which protrudes transversely outward,
wherein the g deidalg 418 wpeetrHdescbeyandcthe lwelnel armenti sl14;1ded
particular on - e side nd mhereig igg contact el enent %0 i.S gui ded
e S I

19. o , i
ina single5Vht%r§Pn8ﬁ8er%1ﬁeﬁ_ PRt he- o8ty TtheSguildé 1'Ug 115. In
this case, tite- contdet lelenent. I00 tlsisi tuaked et henteceésseIZ8sntwher ei n

the guide 5 g.115 projects.intq th r 1 i gur 12a. . 12b
show a parti%§¢yl§eé?ﬁ6héﬁe iﬂpu§$¥%tf%§ggg g%ﬁ’réé?%ﬁg?ﬁ &ﬁfcﬁﬁ%qggrecess
128 is arranged lwWerejacthelisect ilon wvudsrecenttably through 10 the
cylindrical plug 127. The recess 128 extends from the surface 1271 of the
cylindrical plug 127 into the latter. The recess 128 is bounded by a first

side wal | 128Dires seédnd sitde wakb 128Pvand? a BedrilAg lyur faRE1APBD. The

recess 128 hag) as{ £t angubar (Gf0Ss. 611 O 15 W CihdascacdeptipglE and a
width BE. The depth TE is selected such that parts of the web elenents 117

protrude beydRRrFRA suriiede 1271h6f et Phiug T¥PP. CEUFEREF Hor &I TYHE r ecess
128 has jonl yt}@@hecym%aw.t;al%l& wnizwzhf exkendsddy gmae e@ft et Sﬁl?(ﬁn \Aﬁl I's
1280, 1281. _The undercut 9 is therefare arranged on side o t he
recess 128. q%etﬁérg?€§e&¥%§xe%€lép§ éﬁékhﬁQﬁ%ﬁ%l Q%ﬁgguﬁgzréﬂ&(12@p%xtends
into the secomgst deTwal kec2281.1208n ithilsowased bheaurdderseutsiide ardlanged in
such a 25 at it_extends .into t r.espondi ng, side wal | 280, 1281
in the dirgﬁy%%ﬁ'oﬁ-t%%c%%%rfﬁéﬂ%uV?gge%%%l BRACINp8LEnl" ur A2

1282. The recess 128 has a rectangular cross section

15 which has a depth TE and a width BE. The depth TE 1is
selected such that parts of the web elements 117

protrude beyond the surface 1271 of the plug 127.

Furthermore, the recess 128 has only one undercut 129
20 which extends into one of the side walls 1280, 1281.
The undercut 129 1is therefore arranged on one side of
the recess 128. In the present exemplary embodiment,
the undercut 129 extends into the second side wall
1281. In this case, the undercut is arranged in such a
25 way that it extends into the corresponding side wall
1280, 1281 in the direction of the bearing surface
1282, wherein the undercut 129 is advantageously
essentially aligned with the bearing surface 1282. The
undercut 129 has a depth T, as seen from the side wall.
30 The depth T preferably corresponds approximately to the
length L of the protruding part of the guide lugs 115.
The resulting groove can also be called L-shaped on

account of the arrangement of the undercut 129.

35 Figure 12a illustrates how a contact element, 1in this
case contact element 100, is inserted into the L-groove
or into the recess 128 with the undercut 129 according

to the invention. In this case, the contact element 100



1282, wherein the undercut 129 is advantageously essentially aligned with
the bearing surface 1282. The wundercut 129 has a depth T, as seen fromthe
side wall. 30 The depth T preferably corresponds approximately to the

| ength L of the protruding part of the %gl de lugs 115. The resulting groove
can al so be called L-shaped on account “of the arrangenent of the undercut
129. 35 Figure 12a illustrates how a contact elenent, in this case contact
el ement 100,id sinhssetted iinmtoo tHee teges)@vé28orin' nto tihelrieeessndi28&mith the

under cut 129 a%COEEEEQI petsd thgf SE'”%S rﬁcﬁhrﬁ% $uGage ld'ﬁér]ri contact el ement

100 - 20 is inser % he reces i‘ncline nner such t hat
parts of th@mmCerln‘gOgmhée Undigs clts Idh  Proej eentiato etlissamider@ut 129.

The contact el epat 100.pd3 thencpusheddnithe giregtd opnab the undercut 129

5 until parts o e ‘contact el ement reach the second de wall 1281. In a
further Stepintthle eemtactosl éﬁ’@ntCOm@@CéarﬁkW’berﬁﬁﬁbdthﬁ tHRCUIY ect i on

of the bea“i‘igje sisface 3282 InA% Sﬁ?f‘tf?@r@@eéﬁ”%ﬁ@t c%'n%f&%&t Q0nd s
situated in the recess 128 and t he undercut 129, 10 said contact el enent

is fully inst@l e TRES §€atpéls1b§ stiowr§ nd$ FECT19B. OFi giire PEAF IN%ewi se
shows how thﬁ;ﬂ)ﬂd& 127gcan pe doserieddnat ocbheasockatedds. Lbothere is

pl ay between ., 15 t cont act el enent and the recess 128 with t
under cut 1295“1Li?ete£ntlé?ct ?eﬁ@ﬁtesfoo%% FiShet™ i eneunéFFEEFlgr?df t he

first side SSHicaC@Oﬂ.‘Qﬁ@thllehleattt&sasfulal}stﬂrpstaﬂlldéldis case. stheewiidt h BE of
the recess 1 (S ;. ac ordingly to be di nensioned such that it is in no way
20 wi der t hah ?Vﬁé Maxi MUm Width B of the contact el ement 100. This ensures
that the contact elenment 100 is not released from being securely

accommdat ed; fiy, 1he 1 2093523l tsfiBs 2l B9 D& ReeR IO b UL g, 13h, that the
inserted into the socket 126. If there is play between

15 the contact element 100 and the recess 128 with the
undercut 129, the contact element 100 is pushed in the
direction of the first side surface 1280 which acts as
a stop in this case. The width BE of the recess 128 1is
accordingly to be dimensioned such that it is in no way

20  wider than the maximum width B of the contact element
100. This ensures that the contact element 100 is not
released from Dbeing securely accommodated by the

recess.

25 It can also be seen from figure 12b that the undercut
can be arranged in the first side wall 1280 as an
alternative. If the contact element 1s to be installed
in the same direction, that is to say such that the fin
tip 21 is to be arranged at the rear in the plugging

30 direction, the guide lugs 115 would than have to extend
beyond the other side of the web element 117 or of the
clamping foot 119.

A first advantage of the described recess 128 with the
35 undercut 129 1is the fact that the contact element 100
can be mechanically held in the recess by means of its

inherent stress and by the guide lug 115.



can be arranged in the first side wall 1280 as an alternative. If the
contact elenent is to be installed in the sane direction, that is to say
such that the "in tip 21 is to be arranged at the rear in the plugging 30
direction, the guide lugs 115 would than have to extend beyond the other

si de of the web el enent 117 or of the- ¢lamping foot 119. A first advantage
of the described recess 128 with the 35 undercut 129 is the fact that the

contact el emgat 100.scam pe Wﬂffﬁjlxohetﬂel Nt 7en  e6€SSvih mears of its
i nherent stress and by the guide lug 115. - 21 The recess 128 aCﬁordlng to

the inventi GRAFHH h 29ud@er6@@ légséﬁpﬁﬁe TLRREped Gr 66ve I8 1FArti cul arl y
advant ageous, a0 isNSEIdom pat hasi o hetprbb ded behtaugtidai ch the

contact ele ?Pﬂﬁgiggﬁfé%SQShgégﬁ? %&5@ roove. be 1ns§S%E5 l%h% groove

for acconnn& an be produce
essent|a£Iyt3Mhp¢ﬁwo@md nheref os €uhor e thapigkand: nboe acagmm@ﬁbeem@ve

manner . FurthernDre |nsert|o f t co ct.ele GQ i1 S:Si l.er than
TR 4 O, g! My

in the caset@F 10° dph gro%&egg ﬁsherngéﬁ sgcurlng e enen%s such as

securing r|m@$GMULQlM@hsamebebea@ﬁsﬁémmﬁfmwahmOAg arerald erhdt IESt 0 t he

above-described %'F%%CBH% hn \My ChFEPﬁhé?ﬁ@?é 128, yith; gh undergut 129 has

been 15 shown on i ndrica e recess 128 according to the
i nvention wiadn taeeE uﬁéemeut 1Q@Ocaﬁ5aﬁs@ph@rus%@ﬁnvu%q1 ShRercetemdit s.

Fi gures, h3a and 13b, shows t h@uethe@ae@fent Qfc e o ecessen28, 128cw W an
undercut 129 in a socket 126. identical parts are prOV|ded wi th identical

ref erence sYWRFOIE.NY i 1NGH £ Case, Cahe st &8 PP ot rariged such that it is
recessed in the surface 1261 of the socket The L- shaped groove can be
ngduced in a parté Eé?ﬁg 13E”p% the §%§bg° ésgg{ggélemb 9%%%tln this case
which the recess 128 with an undercut 129 has been
15 shown on a cylindrical plug, the recess 128 according
to the invention with the undercut 129 can also be used

with other elements.

Figures 13a and 13b show the arrangement of the recess
20 128 with an undercut 129 in a socket 126. Identical
parts are provided with identical reference symbols. In
this case, the recess 128 is arranged such that it 1is
recessed 1in the surface 1261 of the socket. The L-
shaped groove can be produced in a particularly simple

25 and cost-effective manner in this case too.

In further embodiments, it is also feasible for the L-
shaped groove, that is to say the recess 128 with the
undercut 129, to be arranged not only in a cylindrical

30 surface but also in a flat surface.

In a further exemplary embodiment, it is feasible, for
example, to adapt the contact elements shown in figures
5 and 6, 1in particular the contact elements 30, 30
35 which are arranged in a double row, in such a way that
they likewise have only one individual guide lug which
protrudes beyond the clamping foot or beyond the web

element on one side.



In further enbodi nents, it
is to say the recess 128 with the
30 surface but also in a flat surface.
exanpl e
5 and 6, in particha?Qtﬁe contact elenments 30, 30" 35
in such a way that

a cylindrical
embodi nent ,
shown in figures
whi ch are arranged in a double row,

it is feasible,

for

is also feasible for the L- shaped groove,
under cut 129,

t hat
to be arranged not only in
In a further exenplary
to adapt the contact elenents

they |ikew se have

only one indinddust rRrERfENAR sshimdLs prot rudes beyond the cl anping foot or

beyond t he web
100 Contact el ement
112 Wb 13, 114, 1013, 1004 Spri ngcatmctls,] et tQUicde Hagg  1E6eddl e
el ement 10 18, %%3 118, 119 C

121 Fin tip 22, 47,

Rounded portlizon 1126, 126 Socketiel261 Surface of the socket

1271 Surface of the plyg 128, 128 Recess 1280 First side wall

10,

, 122 Inc

el enent on one side.
:cont act

- 22 - LI ST OF REFERENCE SYMBOLS 10,
| anel la) 11, 31, 111 Carrier strip 5 12,
17, 117 Wb
i f .20, 120 Contact fin 21, 40, 44,
%%?%g%IQ%EEfﬁs Contact lug 15 24 Bend 25
27, 127 Plug 20

1281 Second

side wall 1282 Bearing surface

15, 115 Guide lug
16 Hole
17, 117 Web element

10 18, 19, 118, 119 Clamping foot
20, 120 Contact fin
21, 40, 44, 121 Fin tip
22, 41, 45, 122 Incline
23, 123 Contact lug

15 24 Bend
25 Rounded portion
26, 126 Socket
1261 Surface of the socket
27, 127 Plug

20 1271 Surface of the plug
28, 128 Recess
1280 First side wall
1281 Second side wall
1282 Bearing surface

25 29, 129 Undercut
30, 30 Contact element (contact lamella)
32, 32°' Web
33 Central connection
34, 34! Spring arm

30 35, 35° Spring arm
36, 37 Web element
38, 39 Clamping foot
42, 43 Clamping foot
46 Socket

35 47 Plug
48, 49 Rounded portion
o Angle
hl, ..., h3 Height



25 29, 129 Undercut 30, 30" Contact elenent (contact lamella) 32, 32' Wb
33 Central connection. 34, 34" Spring arm 30 35, 35" Spring arm 36, 37 Wb
el enent 38, 39 Canping foot 42, 43 Canping foot 46 Socket 35 47 Pl ug
48, 49 Rounded portion a Angle hl, ..., h3 Height - 23 M, M, M Center
pl ane (web el ements) ST1, ST2 Prior ar43 WD 2008/ 092284 PCT/ CH2007/ 000313
PATENT CLAIMS 1. A contact elenent (10, 10'; 30, 30'; 100) having a
spring-elasyip¢ garrigr strip (ddntdd, i&ﬁé w@bCQleﬁeﬁ%gﬁnds in a

| ongi t udi nal dlrec5|on and a plurali of meb el erents (17; 36, 37, 117),
whi ch are aPfanged“one behind®¥herother in the |ongitudinal direction of
the <carrier strip and are attached to the carrier strip (11, 31, 111)
resiliently conpressable in a direction 10 perpendicular to the plane of the
carrier strip, for establishing electrical contact between two opposite
surfaces (26, 27; 46, 47, 1261, 1271), characterized in that the web

el ements (17; 36, 37, 117) are fornmed in an asymetrical manner relative to
a center plane (M, 15 M2) which runs in the |ongitudinal direction of the
carrier strip. 2. The contact elenment as clained in claiml, characterized
in that the web elenents (17; 36, 37,



20 117) each have two clanping feet (18, 19; 38, 39; 42, 43, 118, 119) which
are spaced apart fromone another transverse to the |longitudinal direction
of the carrier strip and by neans of which said web el enents are attached
to the carrier strip (11, 31, 111), and by 25 neans of, which said web

el enents ma®® 0984092284 contact with one of the BRF/GHFISWEOWOIBaces (26
27, 46, 47, 1261, 1271), and in that the web elenents (17; 36, 37, 117)
each have a triangular contact fipa{R2@r cdZOhswhich is connected to the
clanping feet (18, 19; 30 38, 39; 42, 43, 118, 119) and of which the fin tip
(21; 40, 44, 121) is arranged on one side of the center plane (M, M) and
rzn;keZGel zgt al .iggfpwlizr%écwéési%rﬁé}% piheriof; the, two! @pmls?)iﬁ Qagfli!'nfga(éles_ (22,

; ) , , .- . .Ihe cont act ment . as ILmed In aim 2,
char act er | A TS oot ISt TPt (1, T8y 184y RO the \iRK el enment s
(17; 36, 537,extf)dsnwhirchs aren@btuat nangedr eaei behi addt he pdtlrer ity tdfe
| ongi tudi nal . direction of.the_.carrjer strip has, in _each case, two spring
arns (13, 14“;(%%4‘?1%4%@?%5,(1%5' 38113711 7r>vohi@hlé%r%f%c?rtr9§ﬁ§\9ero§§ to
opposi t e di redtiirghstifie omtaewebird (12; 182gi32'dinkl12)dwhe cthi @xt efidshien t he
| ongi t udi nal i.recti . of rri LR, d iC S ..tarsion
springs, an&%ﬁ%%ﬁ%hggglgtf%gﬁe% to %%%?%H%$e§§peﬁ st %§$£%%eé¥fgé)meb
el ement (17;(136, 37, 11%) byeshebewtbf compckarpbag figeta( B, rergicag, 39;
42, 43,40 s%%%) ipt I n WA : 7) which
are arr%%ge%kgﬁé _eﬁ?ﬁ' thEBogﬂg% Fgg?%gQﬁfoﬁﬂgthﬁfgéfﬂai?géggbn%%%?the
carrier strigstadlsdyirghgédesdrasatlo 60BEREGP. ABLUSCThe tontCadCsalterent as

claimed in oaifmceor B, sharacferyzedopn, thatithe ganback dingy (20, 120)
that the web elements (17; 36, 37, 117) are formed in
an asymmetrical manner relative to a center plane (M1,
15 M2) which runs 1in the longitudinal direction of the

carrier strip.

2. The contact element as claimed in claim 1,
characterized in that the web elements (17; 36, 37,
20 117) each have two clamping feet (18, 19; 38, 39; 42,
43, 118, 119) which are spaced apart from one another
transverse to the longitudinal direction of the carrier
strip and by means of which said web elements are
attached to the carrier strip (11, 31, 111), and by
25 means of which said web elements make electrical
contact with one of the two opposite surfaces (26, 27;
46, 47, 1261, 1271), and in that the web elements (17;
36, 37, 117) each have a triangular contact fin (20,
120) which 1is connected to the clamping feet (18, 19;
30 38, 39; 42, 43, 118, 119) and of which the fin tip (21;
40, 44, 121) 1is arranged on one side of the center
plane (M1, M2) and makes electrical contact with the
other of the two opposite surfaces (26, 27; 46, 47,
1261, 1271).
35
3. The contact element as claimed in claim 2,
characterized in that the carrier strip (11, 31, 111)
for the web elements (17; 36, 37, 117) which are



i b i A b 1

essentially have the shape of a right-angled triangle in which the contact
feet (18, 19; 38, 39; 42, 43, 118, 119) are arranged at the ends of one
leg, and the fin 20 tip (21; 40, 44, 121) is forned by the other |eg and

t he hypotenuse. 5. The contact elenent as clainmed in one of clains 2- 4,
characterized in that, in the region of2ihe clanping 25 feet (18, 19; 38,
39; 42, 43, 118, 119), the web elenents (17; 36, 37, 117) in each case
surround thsrrgﬁ%@aeroﬁgrlee&;%d 3lnelllynor the 595b“91@ﬁ§§tﬁé§nai4 34,
34", 35, 35 g a contact lug (23, 123) in a clanping
manner. 30 Glr¢ﬁ§l@6nﬁé%t g eﬁéﬁFl§§ dtdiifed ¢ty clai MBN  ehaPactBPized in
that, in addptiap t@nshe ic] anp4ﬁ9311ype4 at B@(;hrgent of 13 he1 wep ehemsnts (17;
36, 37, 117% to the carrier strip (1 31, or, the r|n ng (13, 14;
35 34, 34',KP38Jes5 tHABVYHH t&n ??ﬁ%ﬂ%%kldﬁ e&&ﬁr?é‘@t Fovi ded

bet ween EthE(QaI‘I‘IBﬂ‘ sBQPp (1112) 3dhithl)exarenddheisprihg abmgltiha,inié 34,
34', 35, 355 ﬁ % %g and Eherclagglng feet (1§ -19; .38, 39; 42, 43,
118, 119). % °r eogon act Fenﬁﬁg asTcl dried’ i n®tiai m 5%har act eri zed
in that, |ntomdeontag&ﬂm@ﬂ|sﬁndrmmlcmteaWechmm@oﬁemhent|bhelhoﬁeee(16) are
made in the, rr b L sprihg ar {43, ;34
34', 35, 35 “8% gheerllg%gbgﬁg}é, anping é%%m(%flg% w38%739 473, %g 118,
119) engagi ngainA saf dihel esl dyP ey f@@tof]é%coﬂﬁeseﬁhdlﬁ@ erfbosshBat. 8. The

contact; ¢l eqent as ¢l ai ppd i1 ol @im B %ﬁ@fa\gigfﬁé%g in ha1§6 uide |ugs
(15) which Erotrude Taterally beyond the cl anpi gﬁleet (18, 9 39; 43) are

15 integral Ly /f ortieitiat atke 4 Fean@rdls oof thehspili nd ear Asler13,n 18he34, 35).
longitudinal direction of the carrier strip are
arranged so as to overlap.

15 4. The contact element as claimed in claim 2 or 3,

characterized 1n that the contact fins (20, 120)
essentially have the shape of a right-angled triangle
in which the contact feet (18, 19; 38, 39; 42, 43, 118,
119) are arranged at the ends of one leg, and the fin

20 tip (21; 40, 44, 121) is formed by the other leg and
the hypotenuse.

5. The contact element as claimed in one of claims 2-
4, characterized in that, in the region of the clamping

25 feet (18, 19; 38, 39; 42, 43, 118, 119), the web
elements (17; 36, 37, 117) 1in each case surround the
carrier strip (11, 31, 111) or the spring arms (13, 14;
34, 34', 35, 35', 113, 114) by way of a contact lug
(23, 123) in a clamping manner.

30
6. The contact element as claimed 1in <claim 5,
characterized in that, in addition to the clamping-type
attachment of the web elements (17; 36, 37, 117) to the
carrier strip (11, 31, 111) or the spring arms (13, 14;

35 34, 34', 35, 35', 113, 114), an interlocking connection
1s provided between the carrier strip (11, 31, 111) or
the spring arms (13, 14; 34, 34', 35, 35', 113, 114)



9. The contact elenent as clainmed in claim3, characterized in that a guide
lug (15, 115) is 20 integrally fornmed at the free end of a spring arm (13,
14; 34, 35, 113, 114), said guide lug protruding laterally beyond a
clanmping foot (18, 19; 38, 39; 42, 43; 118, 119), preferably only on one
side. 25 10. The contact element as ctatfed in one of claims 1 to 9,
characterized in that the contact elenent (10, 100) has only one row of web

el ements (17, 41174)c Whighyiale ardanged ones behignd 1hie apherain the,

| ongitudinal direction of the carrier strip, and the associated 30 carrier
strip (11, 112y -correspondingly conprises only one web (12, 112) which
extends in the longitudinal direction of the carrier strip and runs in the

center of the ca%rier stg%g (11 111% , _havi .thispring r g 13, 14,
113, 114) wHicch pr&j et rHrisver S8 tn 235 83%&§iete dit ectTBRS ard act as
torsion sprichgsactkrithel cant acthed eneit asrédéni ned | asonblobhcl ahes 1 to

8, characterized.in.that the caoptact ele t (t3Q) - .27 t. ralle
rows of meblgﬁgﬁéﬁf§18§6,C@??eﬁg%gﬁ’ g?%ﬂggréﬁg d Sﬁé be ?%d:% eEgﬁher in

the |ongitudianalie rdistedtd ofl lof the Chrrier Sheippringt hanst Ké3asddei at ed
carrier strip (31) corf espondingly comprises Lyonwehs 50082132 ) gui ch

extend in pardllel 'inthe 1ongitudin direction of "the carrier strip and
in each cas&8havé  tAb spti nglr sl {B4en@ayingsingsaydwhpeR SpPyj @&t from

sai d mepﬁ tANSY IS8l JIh ORROSIS, dinfeations and act as torsion springs,
and in that the spring arns (34", 10 35') which project inward fromthe two

webs (32, 32') are connected to one another in pairs at the ends by neans

of a centralg connegeti abdB3Nt 121edberconkactcleliement as ckabmmd i3n claim
11, 15 characterized in that the central conneﬁﬁg?n éﬁthis esi%ned such

that the weB@Ir&RRE1ESE) Whi dH'qts PrHide 1ugs T¢h' protrud
laterally beyond the clamping feet (18, 19; 39; 43) are

15 integrally formed at the free ends of the spring arms
(13, 14; 34, 35).

9. The contact element as c¢laimed 1in claim 3,
characterized 1in that a gulide 1lug (15, 115) is

20 integrally formed at the free end of a spring arm (13,
14; 34, 35, 113, 114), said guide 1lug protruding
laterally beyond a clamping foot (18, 18; 38, 39; 42,
43; 118, 119), preferably only on one side.

25 10. The contact element as claimed in one of claims 1
to 9, characterized 1in that the contact element (10,
100) has only one row of web elements (17, 117) which
are arranged one behind the other in the longitudinal
direction of the <carrier strip, and the associlated
30 carrier strip (11, 111) correspondingly comprises only
one web (12, 112) which extends 1in the longitudinal
direction of the carrier strip and runs in the center
of the carrier strip (11, 111), having two spring arms
(13, 14, 113, 114) which ©project transversely in

35 opposite directions and act as torsion springs.

11. The contact element as claimed in one of claims 1

to 8, characterized 1in that the contact element (30)



each case at the rear in the plugging direction is resiliently
preconpressed during the plugging process and independently establishes

el ectrical contact 20 between the two opposite surfaces (26, 27; 46, 47) in
the fully plugged-in state. 13. The contact elenment as clainmed in claim12,
characterized in that the web el enents 6567 37) of the 25 two parallel rows
are designed and arranged so as to forma mrror inage with respect to a
center planea@sN 8jo wairehlies sidwat ed b&ﬂmeenemhetBOWQGS1437Wh®hd@mtact
element as clained in claim1 30 char act rized i t | enent s
(36, 37) eadh Mo 140" cPArpiing Tobt 300 56: a3 ah i 4/ E <dpaced
apart fron1@hefanokherOErahsveaseleo mmelﬂ,omgitUM$hathd|ﬁ@@ﬁm@@t@ﬁ t he

carrier strif and y?tpgﬁns:@ﬁ “@bPPe$B§£ g Sﬁﬁgﬁﬁfﬁﬁﬁ aLtached to the

35 carrier strip means o b | enent s make
el ectrical do@tact? W tthbpe 6KteRd tiwo pamcaddsqlt elsuEhaceéon@éuidnalas, 47),

and in that {he web, elemenis é§@r1§5)s%§9ﬁ QﬁMﬁ thi angyl ar,6ontack fins -
28 (20) which are connected to the cla n%5 eet (38, 39; 42, 43) and of
»0R>b

which the fitWiperiaD, 2485 & ar?%ngea ot i desPaRdSFR tHHEM mredi at e
vicinity of dhey k&t ek rphane M), vmlce?pa@s&tbuah%cbﬁtdvasenamear&m 5 and
make el ectrical contact with the other of the two EEP osite surfaces (26,
27: 46, 47) 3515-0HHPs8PEE1dScoftict il Bight TAE cf H PFRA™El diffs - 2 and 10
in a plug c@@nectwmrbmhp@hjeoﬁprlln&%&ca ptag tRO (28 wWehs 123),and'a socket
(26, 46, 126 characterlz iqlthgt ége caont act. Ple nt Q}O %0 100) is
arranged | a receds” E%% f2é3€%n 'R %ﬁt&ldé“3¥ fhé pﬂﬂb %9 P 7) or on
t he inside mkammecébekeﬁxﬁﬂ@gjﬁﬂﬂnddtmmmh( ) way that the f|n tip (21, 121)
is arranged at the rear 15 in the plugging direction.
12. The contact element as claimed in claim 11,
15 characterized in that the central connection (33) 1is
designed such that the web element (36) which 1is in
each case at the rear 1in the plugging direction 1is
resiliently precompressed during the plugging process
and independently establishes electrical contact
20 between the two opposite surfaces (20, 27; 46, 47) in

the fully plugged-in state.

13. The contact element as claimed in claim 12,
characterized in that the web elements (36, 37) of the
25 two parallel rows are designed and arranged so as to
form a mirror image with respect to a center plane (M3)

which is situated between the rows.

14. The contact element as claimed in c¢laim 13,
30 characterized in that the web elements (36, 37) each
have two clamping feet (38, 39; 42, 43) which are
spaced apart from one another transverse to the
longitudinal direction of the carrier strip and by
means of which said web elements are attached to the
35 carrier strip (31), and by means of which said web
elements make electrical contact with one of the two
opposite surfaces (26, 27; 46, 47), and in that the web

elements (36, 37) each have triangular contact fins



16. The use of a contact elenent as clained in one of clains 11 to 14,
characterized in that the contact elenent (30, 30', 100) is arranged in a
recess (28, 20 128) on the outside of the plug (27, 127) or on the inside
of the socket (46, 126). 17. The use as clainmed in claim15 or 16,
characterized in that the contact el emett (10, 30, 100) 25 has guide |ugs
(15, 115) which protrude transversely outward, and is guided in | ateral

undercuts (29¢)128) chi Rrithedgrassd 28, LR8) chymbhaqouide | ugs, (15; 115).
18. The use in claim erized in that the

s cl ai med , 15 or_ 16, 30 charact
cont act eIeﬁgnt4%&0?“@0Pf3@h}Ch16%f s §dﬁ§e94hﬁ;%ﬁ%,a335§rﬁﬁ?%%dprotrude
transver sel ynowtonar dsivker eandt hen guhde 1migsd{dbe IiS)iniprt pddetbeyond t he
web el enment (17; 36,, 37; , Ln _particular on one side, .and wherein the
contact el efieht©35HLE3E 3%&3%06¥”f¥1gh?dé&tﬁﬁtgdsﬁﬁ%?%e?%té&gi thder cut
(129) i thendecess (£28ctl2i8)abyctheagui dethugshg 16thetl1B). the two

opposite surfaces (26, 27; 46, 47).

15. The use of a contact element as claimed in claims

2 and 10 in a plug connection which comprises a plug
10 (27, 47, 127) and a socket (26, 46, 126), characterized

in that the contact element (10, 10', 100) 1is arranged

in a recess (28, 128) on the outside of the plug (27,

127) or on the inside of the socket (46, 126) in such a

way that the fin tip (21, 121) is arranged at the rear
15 in the plugging direction.

16. The use of a contact element as claimed in one of
claims 11 to 14, characterized in that the contact
element (30, 30', 100) 1is arranged in a recess (28,

20 128) on the outside of the plug (27, 127) or on the
inside of the socket (46, 126).

17. The use as claimed in claim 15 or lo,
characterized in that the contact element (10, 30, 100)

25 has guide 1lugs (15, 115) which protrude transversely
outward, and 1s guided in lateral undercuts (29, 129)
in the recess (28, 128) by the guide lugs (15, 115).

18. The use as claimed in claim 15 or le,

30 characterized in that the contact element (10, 30, 30°',
100) has guide lugs (15, 115) which protrude
transversely outward, wherein the guide 1lugs (15, 115)
protrude beyond the web element (17; 36, 37; 117), in
particular on one side, and wherein the contact element

35 (10, 30, 100) is guided in a single lateral undercut
(129) in the recess (28, 128) by the guide 1lugs (15,
115).



