10

20

25

30

35

-1- CONTACT BASE The invention relates to a contact
spring and a contact base. 5 Contact bases of this
kind include a plurality of contact springs, to mhlch
the pins (legs) of electrenic conponents,

particularly sem conductor conponents wt hnyw

circuits (1Cs), may be fitted in order to Mmmmlffmﬁ”
an el ectrical connectGQMTALT BATE el ectroni c devjge t0
whi ch the 10 contact socket is connected. .

el ectroni c device of such kind may be for exanple a
t est deV|ce havi ng an el ectroni ¢ conputi ng appar at us,

The jpedkionsrelates dora Cortact sRENG @ 2 SANEACtRRSECe onponent s

before they are nounted on printed circuit boards or
contzet 85t 85115 Kaa 11d0E o ORI i copESeicarr e, s avch the
pins l{tdgigrofaiecngred compdreents, pasicetariywkemécdridricedrect r oni ¢
comEBHBr‘?ﬂ},eN&ﬁ ifegr Qﬁg’j‘&? fits’ g%sznrr%ﬁ} Qgﬂ%ﬂe‘a mh(?r'&g.k%

ressed agai n the co
esta b\%anaﬁigdfﬁéhcomf@ﬁ@@dwfthcﬁﬂ f-l%tr@@m deyvicpdeanshighdhe

contbBEsb @&t 19@6hﬁé¢t@6 ia® a@embﬁkedﬂe\ﬁ@e of Baéh kil may be for
onent can be sorted accardi to the result

exarf‘ﬁgp? &stt %C%aw g FPnif CP 5‘59 8PRA QLS. h'Ch is
usek tovestabatifanttibaDE shé ke mporents befgrel thgy akeunedntwivena

printg P Boid 165 R0y 8 SRIAE Lol congage bases
are kywitdllynsesiured po ra pandl-like centact base hotdarErnanged oEthe

testérd Iceg{r?é:EFleFoﬁlcC@?mP ﬁgﬁtsaé‘r% 55\%1c%|d3\9a rpéuﬁ%mé)cflc

SUC onent are agal nst assi g con
hanwﬁader@sge%fagﬁnﬁtibe &8ﬁ¥%€6t59§b\95r@sthlericcﬂ’§éddb?9&tqu%tl'tﬁ“
rem@VédJWo‘hr tM@lcﬁ)htafdﬁCBa%ét &fhdrhene Eéﬁ&ﬂaerétldtsﬁ% t@lﬁh.plétBG )

tire engt 0 cont con
that Fhe' dofpaiies, B, S BaARE alshtiod 1 thEFERRt g lhe Beft ous
of use and a correspondi ngly | arge number of

As. n‘?ﬂ‘h@?e‘eﬂ%?ﬁfdr@& i8°$r§d oI B dvin %ﬁtefc‘%@?a?%s thE cafatt

spring tips contact 'bl ades, causi
springssi stseddeavaoa i withra ptiabed caplandka zoataj:tphland@ 2t o

t JaI LG
oxtehi BABUGH A ntre e oRsercildspion pE8 i J e

elecroniq ¢RIEPOREHL (@vulfa%fh EQNic Qamhehent jand; thusialeg, pins 3
of swdedoimpbneheace ﬂtt@dcaigiiuhmslgﬁécﬁadn@fct blerizd, 2 anehé he

contBgt b, FRUAE PirkOFen SEEraRY g Yl Lferstthe iARRE"S
diregtiaryrithergyitire Ippgtheof comaca(btadﬁgz\m chntact with pin 3.
However, it is been found that, after long periods of use and a
correspondingly large number of contacting operations, deposits are formed
on such spring tips and contact blades, causing the contact resistance
between contact blade 2 and pin 3 to rise significantly. This is particularly
true if lead is not used in the alloy that is used for the pin coatings. For
environmental reasons, tin is often used for these pin coatings instead of
lead, and the alloy is softer than one made with lead. This appears to
encourage the formation of deposits 5. Accordingly, perfect contacting with
low contact resistance between contact springs 1 and pins 3 can no longer
be guaranteed over a large number of contacting operations.
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35 |l ow contact resistance between contact springs 1
and pins 3 can no | onger be guaranteed over a | arge
nunber of contacting operations. 1 IIIMILIT 11111
FEEEr terer rerer 11 ~11=5*C000MxR* -2- EP 1 826 575
A2 discloses a contact elenent for use in a test
device that nay be nounted on the | oad board of a

EP 11826 Sapps2 diactoseshe contachetemehefmrnise inha tésti devisethdto

.mayer% ﬁ%d&@d%@ﬁ%r?&kahe&%& tésfl‘:aacﬁ a‘?QﬁJ CQHQGC%B?ict of a

nponent to corr
elerrteemd whigt ispusedhto sstabligh w@at@t bfetye@nfatrlgasreme chapector

of a @Sﬁ'hpftﬁfen@ t@lw@ésltécy aﬁfj ac@@ﬁregéomhattsackvﬂf&mcttbreon the

a h el e t dth %ed abolut i gener Wh
load A5 HPS @ Mot (epcothat IdahBea o pidEal iy oh dantachpaiats- When
the edresretntlencont iBabotatedcaeaiteth akishgarmrbiy bepsartdisulapbo a
piank R ENL DA RGEL tacl Sshe hilopedfh poins
on thesempanensiotheatested oaeafteyode elhect ri cal connection

with an | C socket, but does not allow isolation to
occur due to the buil d- up of an oxidation |layer on the

US S5PPeka4 disclasks aehiHact Bin haxingay Biin walbcostrucionthat
creat@£g oﬁ@telét!tﬁa& @ﬂﬁiéc}z’oﬂumtiﬁ @n 10 86¢ket, Bef 66RO AIIOWS

ot e Ok BB L BE S Bl RO ARG g o

the tanndutof.ddortveg, Sier éatest pin dbes ert breal easipndeetor s
plasgé RfSERigonduct or el ement. 20 US 2008/ 0094090 Al
Iscl oses a test head for use with a base having small
pitches that does not require cleaning. This is:

us ?QBFeez’W'dPs\éldas@glagfécf&de‘%'f@Ps@@éc?)tr}dgml A ggqﬁ?rﬁgﬁhwageveﬁts

fore, bafibs e D ey et 0 i st Pb ST freb of shotemal

conﬂecsh&p@fda zendcandlidtot alegsentohi | e el astic defl ection
takes place at least in the vertical direction. 25 One

object of the invention is therefore to provide
US 2¥18/80049pPi A dissinses a tashtreed foassehwith mgbasmbaving small

pntcﬁﬁiﬁh&sdo%@%ﬂ r%%u‘ir‘%aéleéﬁ‘ﬁ C‘?’H jsta c;h‘?é‘\{1 gg%ﬁ)e r?*?S\t/i%%”of a

contact s prings and prns o
z- Shﬁe%m@eé@atWe%@easeléwlanﬂ yepisas direetieny and a 20-

shapetf gend uidels @nneetddr! sétePREER £ Ghdped zone and rotates
while elastic deflection takes place at least in the vertical direction.

One object of the invention is therefore to provide contact springs and a
contact base having contact springs ensuring that the contact resistance
between the contact springs and the pins of the components remains as low
and as constant as possible for a large number of contacting operations,
regardless of the metal or metal alloy used for coating the pins.

This object is solved with a contact spring having the features of claim 1,
and with a contact base having the features of claim 15. Advantageous
embodiments of the invention are described in the other claims.

A contact base having a plurality of contact springs for making contact with
electronic components, particularly ICs, wherein each contact spring has an
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30 regardless of the nmetal or netal alloy used for

coating the pins. This object is solved with a contact

spring having the features of claiml, and with a

contact base having the fegtures of claim 15.

Advant ageous enbodi nents of the invention are

described in the other clains. 35 A contact base
elonpate sprirg prow, &hetfyeeend aftvaltith s furmishddowithredd elpngate

cont\%ﬁf‘f)?d(a"e Wnt\phlcﬁla{eg r[ 895%09@[5@4;%%%3&/ g%a&%c&'j” \?Egye {JI n%

n’ each
spring gimt isglisplaceatid infa mﬁd@ﬁmed Fanding pExheby hhamnovement

of tHd éﬁ?ﬁﬁbﬁen@@f‘fl@?ee@' é‘l?l&ztlcﬂ{‘ |¥\'*Eh5rbci‘eﬁtél:l ﬂ'f (ﬁh c,{glgponent

I % [ﬂ 6’3 g grl ng armi i aceabl e
ongjty H‘BZFSBUﬁ aned Frﬁ?”ﬁ‘l’%ﬂ@ g% i ﬁgaﬁﬂﬁgrﬁﬁﬁﬁ
bendlﬁgnﬂalﬁ@bf tive Ebﬁ?bgﬁﬁw ldariidéct?atoﬂhe spi‘ﬂ@al‘r?ﬁb Qbhgﬁdctéa in

t hat udi nal _cen n e conta
suct} fiprer Snat, vhh & ihTS prefead Sadind B o fin FOToRERIAE moves
in a directpniwhjcludiffersrdorhtite feredl dipedting af the sompneénturrt sukh
a wayithahithR dBREAG! bibHE'sIdBE &My Md'pirt, P essed agal nst

it, the contact e noves di recti on whi ch
differs fromthe feed direction of the conponent in

Accordiy t%ltrv@bhvbh@’bnt Bige W@lﬂ%}nﬁl{&gﬁré Iaﬁ'%ls%fﬁﬂhj‘étnﬁadrftﬁgt

ccor .
olacBgfiey P ARG CPoAE Lo hte PR ORLGEN ) (B S gan. In ths
conteat, ajhleeﬂernno"ptalralldérrdferg tplamgeotiptthet 530Pngpaovm-/-k0°, and
up t{; Ili/s-]los,ogrtnt?)ﬁarﬁléﬁ I§%§ tf?@é%#e?#etd éa%/ee%ﬁﬂ%i%ﬁg ERding!
centp@rp!anﬁw%thq/cmt@@t blaeiqouseﬂethﬁdzﬁrtda@ ptaee oft te spring arm,
that'n@'ﬂ@'sbvdbl/n@b ﬂl’ﬁat‘?@%r fyp||saE‘&n@|fdehE'%ﬂpmé‘ﬁﬁn@m@dﬁahé

endi n ane o spring arm
Mm%%‘ﬁﬁ"n-ﬁ“%é”'?ﬂ%{"% 5 @Qj"%ﬁy:teij dn éHF"r‘lé‘"%féfPﬁr tetnwhae the pin
is prieesed Glamsgite the %hmqﬂadé h%\ﬁd@lln@ dﬂ"’eﬁ‘tlbﬁ that dlffers from
te such _nmann
the IR e thoB ot e HEMPBRERE [, s mattied that sl Fantale blace
slida$|aleog|tba ptnmat differs from the feed direction of the
corrponenf in such manner that the contact blade 20

slides along the pin. It has been found that |ess
It hagobern feungd gwatdﬁﬁ%éeﬁpslhs are fueehwithsthe eepast sprimgs of

the inVéAfibhOBnd &AE &H@a&%%@éné@ﬁéﬁﬁ%ﬁﬁ@@é%@f‘ sbﬁﬁ%s and
cont act sgiqw s an @ang« ns .remains. | ow even af

the Wﬁye%? gpaquF%'n 5contact operations.

According to one advantageous embodiment, the contact blade is located in
the middle of the free end of the spring arm.

According to another advantageous embodiment, at least a part of the
length of the contact blade is convex, particularly curved in a arc.

Alternatively, it is also possible that the contact blade is corrugated along its
length.

According to another advantageous embodiment, the width of the contact
blade in its middie area, when viewed in the longitudinal direction, is
narrower than its end area.
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Accordi ng to one advant ageous enbodi nent, the contact
blade is located in the mddle of the free end of the
spring arm According to anot her advant ageous

enbodi nent, at least a pary of the 30 length of the
contact blade is convex, particularly curved in a arc.
Alternatively, it is also possible that the contact

bl ade is corrugated along its |ength. 35 Accordi ng to

. : wi_dt h
te i er T AR R T8 ol U8 RS gt Pine un
maxirHg widkihnaf Odlﬁmia@nts narrowgst paint, ahd@ maxirench width
of 0&IRAm aitd brdatieBApbirful arly advantageous 17 the
contact bl ade has contact zone with a maxi nrum w dth
of 0.06 mmat its narrowest point, and a maxi mum w dth
The 0éndthQSF then élint!attszdﬁ@a%@twﬁféh%e sin Eges wgkéfeeémghﬁos
mmgggqts:ilgt zone along which the pin slides is prefera
Mo 0.15 mm In the foll owi ng, some terns WI||
be defined that may apply for all 10 enbodi nents
[
In tf?@ﬁflfe‘vﬂﬁg éé‘m%h‘.'e?n%ﬁﬁillt t‘f@{jbgﬁgg ?ﬁét]aHaS/ mﬁﬁw f&le all
embogitgepisdd esaribeshinrthippapkcationm t he bend| ng pl ane
wi t hout angul ar devi ation has proven to be
ven the snmal| di nensions of

t
vara S e St 85 et o cas el o SR o
long&Qdird centrkOplanerfrémehesefding @themmdh@m dagumrlmlafon

nes fed orPE7 Bt A R gl R LA B B4R Sl dipoblagS o
the gopimct ﬁra'tmgﬁean angglatrmvmatr orc efitip g0 @GN & MBetrib@h friohe the

preféﬁ’@HaéH J%@Q@v@ﬂgntd?%°b§%s@ﬂﬂ@|d%@ec8 ﬂfoﬁhgﬁ?ﬁ%(’ét'égs adJBn

has an “angul ar devi at1 on
thatmﬂﬁa\k@'ua?bid?e @@frhrﬁ%amfalﬁéfv%ei’mélﬁl Meansshehthatbthede

Iong&UdurtéT'Qega’fédpltGgeFﬂe@W@enQﬁetJbﬁ?\té&rblage A t'h@sbéﬁtllng plane
ul ar _devi ation o

of Sl ar Rt R gyt Tafon.ctme Hosad HPat the ade
Ionga'mdlrtah@ebmmdplagemaween(thetdwtscptrblage anih ﬂh@sb@'njlng plane

of tl'?en%i]lr?d ggrﬁ nedbR%ng #p dd\Ratidn o%%gT%e ggc%rat%é}:k% that

zoné of theé con
longjtydingd sepedP RO e datwsen shegontact Wade contthet bending tpiene

of tHY S§pihg bh® IRALEREYutar deviation of up to 10°.

The contact blade may be defined as that zone of the contact spring that is

designed to establish electrical contact with the pin of the electronic
component at least at pdints, over sections, or at times, to contact,
penetrate or cut into it. Thus it is correct to speak of a contact blade.
According to its definition, the contact blade may enclose the contact zone
or it may only extend along the contact zone. The length of the contact
blade may particularly be defined as that zone of the contact spring that
extends along the longitudinal centre plane between the sides of the vertical
end section. Alternatively, the length of the contact blade may also be
defined by the region that extends between a first contact point on the
longitudinal centre plane with an electronic component, that is to say a
point at which these two elements are in contact for the first time, and a
second contact point on the longitudinal centre plane with the second
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conponent at |east at points, over sections, or at
tinmes, to contact, penetrate or cut into it. Thus it
is correct to speak of a contact blade. According to
its definition, the contact blade may encl ose the
contact zone 30 or it may only extend al ong the
contact zone. The length of the contact blade may
companént tthat isytdsaylef poiatl atsvHidiathesenav® tldrhentsatedat
cont%?fl‘d?—%tehggt ti _end_s along the Iongitudinal centre
et ween e sides of the vertical end section.
AIter natively, the length of the contact blade nmay

In tr?é fRoMng defd R nRBNL DA tﬁ@%kg%lﬁé@h ?Pljédal‘fﬁgﬁepaqf WiEN a

first contact point on [ ongi centre
refegngreoninendviag et Frb?lidéa‘fflﬂgponent that is to say a
p0| nt at which these tvvo el enrents are in contact for
first ti seco nt act nt on
Figu A AdprekiRal frosh SaRon o recauabi hase secording to
the mnptment, that is to say a point at which these two
el enments are in contact for the last tine. In the
follow ng, the invention will be explained in greater
Figuge2a5hows & 1section ef dherfostad hase efrfiguregl in antémdarged view,
dravv| ng: Figure 1 shows a |ongitudinal cross section
.a.contact S cco di n the invention, 10
F|gu,=_e guinew Szagﬁ'aa%/ ‘:E"ai&’f‘ 5%f"ntghe cont act base of
figure 1 in an enlarged view, Figure 3 shows an

Fioul ¥ ' Ear I R RBEAT FrorE B skl S368E7Gu e

shows the contact spring of figure 3 for various feed

FiguP®$i §Hd%b3tlﬂ=_f cohtdt %?HH@Q)GFW urE DR fidud f%gdjmé‘?’cr&%dof

vi ew of the zone be e contact sprin
th eQ‘U"‘BF’n?P"gure 5, Figure 7 is a plan view of the end
zone of the cont act sprl ng with contact blade, 25
shows g secti ?Jn of a ont act sprjng and

rigute B Secedpteiy VIS ST e FinaBeuvaef the fankoapeng ard pin

of figlm@ns, t he end section of a contact spring according to
the related art with deposi ts,

Figure 7 is a plan view of the end zone of the contact spring with contact.

blade,

Figure 8 shows the end section of a contact spring and a pin according to
the related art, and

Figure 9 shows the end section of a contact spring according to the related
art with deposits,

Figure 10 shows a first variant of the L-shaped spring arm of a contact
spring,

Figure 11 shows a second variant of the L-shaped spring arm of a contact
spring having a contact blade having a longer section of uniform thickness,
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30 Figure 10 shows a first variant of the L-shaped
spring armof a contact spring, Figure 11 shows a
second variant of the L-shaped spring armof a contact
35 spring having a contactghl ade having a | onger
section of uniformthickness, -6- Figure 12 shows a
third variant of the L- shaped spring armof a contact
Flgusq)ﬂzrgipde/a tibird variandcf theddshépad apriag @nor of a8 @ohiaat

spri PO o PR pavreny Ffig " B Rl figkness,

spring having a Iinearly shaped contact bl ade, Figure
F.guﬂél 13Hwa frbifth o@rarmf tAk Lt—Bﬁa;Be@ Beﬁﬁe 2R bPY Rhta@f

ont act rin avin arly shaped cont act
soriky BRRG 1 IARBHY FheBRd SRRERRAERGR e, 10 Figur e 15 Shows
a sixth variant of the L-shaped spring armof a
t ntact bl ades
Figuf A ous AT PaeCotthia L Ref i fud B S srniect
sprirgeheving & dnearly sbapedeobptadidpade spdi mghby corofexacurvature,
contact spring having a nono-pitch-type spring end.

15 Figures 1 and 2 show a part of a contact base 10
F'QUF%‘JLﬁré‘Oé{Y’F asbdhtvagiang ofrté@tlaﬁ@ap%d SpHBE asMmapkaxpnt@dse

sprifd AkeinglmiRy) OF@e:oa;té@tcmgdeé exterfding patallith edfl steer by

its back si which is |located underneath in fi gures
1 and 2, by neans not shown, wherein the rear ends of
Figucenbrshogvepa sevadtlenatiast ohtite P&hapetapringasen ¥ & sontact

P BV g B R B 8t hown mnner, o

central cutaway 13, the di mensi ons of which are such

FiguFdQl M 2ol Q'ﬂia?’t 6PARBAEALL: bRt 16 RAWhg 4R essen .an%51

sem conduct or nmponent W th 1 ntegrated CI rcurts

rectaRaviaf pase perte %he%ﬁ%pkﬁﬁfﬁ Hd MavitRyattached fo 3ceontact H'é't
holdet By ivebask efde; wramys batedd uhbierrsdathen Gigueed aved 23by

meai S ol el B e BRee Choeptr eS| h Saneatnat
contaat basg 103s icentresispreicisely yela'eme amgbéa:lontaxztamlbwolder The
basd Eﬁa%é tlloﬁrﬂforlggmﬂ rférg'éréaebn@%jal%Yé\PgB 13, the

rect'an u ar onént
dlm@%@n%%wéwméee BHC tmatzsm esiFoni¢ gemponent, not shown (a

semiconductor component with integrated circuits) may be introduced
therein while having a clearance to the side walls of cutaway 13.

The shape of cutaway 13 depends on the type of components that are to be
contacted. In the embodiment shown, the plan shape of cutaway 13 is
essentially rectangular to allow insertion of components 30 (figure 5) having
essentially rectangular component bodies, from which pins 3 protrude on all
four sides.

The underside of base plate 11 comprises four pocket-like cutaways 14, by
which the central cutaway 13 is extended to all four sides. A spring
clamping module 15 is located in each of cutaways 14 which holds a row of
adjacently arranged contact springs 16 in a perfectly aligned attitude
parallel to each other. The contact spi'ings 16, which are of identical
construction, are arranged in such manner that the upwardly curved free
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The undersi de of base plate 11 conprises four

pocket-1i ke cutaways 14, by which the central cutaway

-13 is extended to all four sides. A spring clanping

nodul e 15 is located in eagh of cutaways 14 which

hol ds a row of 35 adjacently arranged contact springs

16 in a perfectly aligned attitude parallel to each
end settéons I9of contadttspingsnifs i 8achvspohgaiamping deduleab

fornt8 '%%rteﬁ?' LR, wgéferlﬁrafdﬁgc%?ﬂ HgWsSé‘r‘éhreE?@gig\Pelﬁ/ @Faﬁi@%

upwar dfy cur've sect | cont
perp@pdi%&y 1 &0 ieack fther frachgree grgi sRFtiepdiA &s assigned k9 a
exactlyr @@Rin BoW, wherein adjacent rows are respectively
arranged perpendicularly to each other. Each free end
section 29 is assigned to exactly one pin 3. 5 The
The springglahpimy npdudekill Beath mrstsoﬁahsm;mecrfclampumﬁart 18

and %l Igwg' r&%rﬁgrn %a?rt ﬁ]gzvnglchqg\‘?&eg tégm\ﬂ% cﬁ%@cr‘gugalaggﬂ§gsa a
screwSz@r, hoswe $fmown dafiguze 2ve4en|c:@u adiatieat émisiongidi aies 21
provide .rprowetrdaslm;ihg% PR mlfaﬂawgmd@ﬁahaﬂ@oﬁt%& Ebsngs 16, in

i ndi vidual conta sprin I nci ST ons

whighj ipcisipnses fixiig QQCtdﬁn eérft Mtégrﬁmwsl%f’ I’PB@/Y Be inserted
wherdisettiedontaltesphkigs N6 @ertidlatin SPringasiadding endtlid 15in a

ule 15 in a precisely predefined
prec]SOSY Eg%%fﬁ’{g;d Eﬁ%ﬂggl | owi ng the construction of a

contact spring 16 is illustrated with 15 reference to
In trﬁé %l(o‘%vi?r% EEB%oﬁgg%ﬁgngzﬁfd &ﬂwt%@%wﬁé 1%%% il &réﬂ(;?a' Wih

"efe'fq{@eetr‘?bfdﬁ#rﬁe%t shown and incl udes a verti cal bottom
end sectl on 23 and a horizontal section 24. A mddle

rhe 355k barhe Moo aies Ba 30708 ShndR o2 badegieber,
whighr istlr-sdesed pwatiel eynodimenhbghbam aid trh:d!ud&wal\/emadfdl bottom
e BHEELF 235514 ATt < SLRROR Syl SR IS R B
shapedf sednyemedd isodttachred tmhmlamtel sectiorng42p. stApllugf26
prothhtfesss.s\tvhpm? fpém thHeNbR 3% f Ry r]1§ar€‘ro? ni‘i'dﬁ?é‘&!&gidg‘f‘zﬁhﬂn

sane princip ane gur es
elonsékﬁ%sleﬁh@ae%pangarm 8Z|c0;5=|ss§ﬁ@9 <pffa hgsizpgtal sggkon 28 a

vertfda!JéhQ sectian FZ91f03Iowi:> et qugm@ se@oh 28R Aﬂnsf e y&dtidnsadf
C S

contas%agpgﬁG are ﬂlgaap?ég:?tt@% safﬂoe pnﬁcnpal pEzne whlgw in figures

3 and 5 is represented as a vertical plane.

If, as is shown in figure 5, a pin 3 is put onto the free end of vertical end
section 29 of contact spring 16 and moved downwards in the direction of
arrow 4, spring arm 27 is defiected downwards, as indicated by the dashed
lines. The stop lug 26 comes to rest against a vertical stop surface of upper
clamping part 18, as is shown in figure 2. This prevents middle section 25
and fixing section 22 from being deformed excessively, and ensures that the
deformation takes place mainly in transition zone 25 and in horizontal
section 28. Thus, an even spring force and a defined bending behaviour is
ensured in a simple way for all contact springs 16.
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arrow 4, spring arm27 is deflected dowwards, as

i ndi cated by the dashed 30 lines. The stop lug 26

comes to rest against a vertical stop surface of upper

clamping part 18, as is shgwn in figure 2. This

prevents mddl e section 25 and fixing section 22 from

bei ng defornmed excessively, and ensures that the
Wheate¢@mnpanenn30 ak eemplvad dromi qdryad:tnsprtragsslas lagairy, arontad

on T 08 GRSy UED 0
the positipp| oy it Bgurg 2 amlnb\atfne §ph<i1 hges 16 figuge Sydrich
repré 88Nt I?’(Qm'espds@c'm'\’ et fﬁlé’ﬁb%’é‘béﬁhoﬁpéé W:I’\Elna%.lrré 2,

cont act nove up war d gal n un elrr- own
the Bgrizopfaf 6?&50”% e &? ﬁpﬁgaqtosprmé lp%ér% r%%x'rgqamnﬁhthe
undénsipe of apae»dcllaynmﬂg peot 16 1um&$|t:5rb|§$ foree. tMBlc‘éBe the
t t one (0] 1,QNn n
norifGRaP SEfichs' 28 snod®ein BRHit (B sl 2 Bl Ao meviag fbr
eacty gantest sppngrigsinltheafrent este of upger wimping pamdsr ande
gwd@feéHPP&Fnt‘ékﬁQﬁi 1@315Eer%ﬁy998 thét {'HeZ\éQ‘tf%%I ER4 Cs%ctlbﬂs 29

his case ri zontal "sections engag
3“39@$PP68¢F¥ﬁ6$§Wons 31 that are provided for each
cont act sprlng 16 in the front zone of upper clanping
ont ac

s i€ 8honRindREreS A £ - B 8 fim & 29" 96 the goritact sbiings
16, pesthe treecerpt etsmehy arms27 scarhprives B iedpa-shaBednip 32

hawiwﬂeari Eﬁ)%g%?g%oﬁ{ac‘f%@dé)gf Bgs&%ﬁ&cg psnpr3 |Q1%§/ belglaced

rrses
(figunedye-Tewapract plagg 33wssva Ir@emloagdwglmaélyc @nt Acnsviessfdy,

and @th@%l@uﬁﬂé‘dcm tﬁepdé?wd’#n@‘b‘t’art@opkﬁrgﬁ akm ﬁ'f’ ?iﬁ’él‘? f@m the

|'S allgned i-tudl na

e con
side; PARGTBELAS 33 18 GHHad, (AT CYBEA8Be T dRBeTENER 1 tge
contRlcabiade 33 aﬂ@ngémc%ﬁtrafﬁqenhétr @,rtbtdae/ cdiiteles bizRet 3B ts

i d. F t h
deli§dors Rotih s e eI 0B oL s 34y 53 WD 2r¢ grraaed | o
symmetsiaglly @boattheblvadecanentre plehe mftoedtant slmlrig 56 dbstHey
tran§b@r%'er}9re$dtﬁ)‘?lst 4'coﬁl'.sa Vmé&@ 330€ S Wﬁgﬁga%g Is copvex in the

trica out e vertical centre ﬁ
lon%lﬁ!irzsait Irseﬁlpﬁg Af@ rersfu“t pthis can§gerationdithe sppen regien of

contgenbfde B3 aslaagdwer thhAtbotWtieASNd e ,gngonvex in the
| ongi tudinal direction. As a result of this

configuration, the upper region of contact bl ade 33
Figurs 7niara plaer viehaof that freeferidt of grdntyisprisng BShEvipg e 7

conalt, BIea3s LY yBlvioal oned B RRReNyef oF O oy gBEL ka3
is idestifiee byl theenwhbeoB7adts iblshowrg3his Iongltudlnal centre plane
37 is coincident with the vertical centre plane of contact spring 16. The two
boundary lines 38, 39 of the contact bilade 33 extend symmetrically about
longitudinal centre plane 37 and present an arch-shaped curve in plan view,
wherein the distance between the two boundary lines 38, 39 is smallest
close to the middle of contact blade 33, and becomes larger at the two
opposite ends of contact biade 33.

During the contacting operation, only a portion of the length of the contact
blade 33, specifically along contact zone 40, comes into contact with pin 3.
This contact zone has a length of 0.05 mm to 0.15 mm. Roughly in the
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is identified by the nunber 37. As is shown, this
| ongi tudinal centre plane 37 is coincident with the
vertical centre plane of contact spring 16. The two
boundary lines 38, 39 of the contact blade 33 extend
symretrically about 30 |ongitudinal centre plane 37
and present an arch-shaped curve in plan view,
middveesfethis tdretadi zdwmqe lethéBﬁmrd\Mt;@sttmubﬂtﬂfCtﬁfr&adtzﬂ tmteae 33,
1 he cont ac
whefln 188 el g o 8Bl ndPRBaE Polit s ALkl EBB3BG re. enas
partisularn 04025 himde B2 35N Donithg Olﬂeehamhtrae:t:on@ct zone 40 is
r I t
denr@ft@gfﬁy gahtgegtgx i ROWhGR gh 4 BR @Rehls %ﬂg%‘f oY 38

¥ afm%l contact zon

wheprt & bEmghE Nt €aNtaFhLaerewii, Sndom See Ofrahang by contact
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con e

contB5fBRSs 2Fne PR SEfie ESAScl Delek A4 ek ahesengs the

widdshipoimaofr comeatt panangd0j & alt n1oss 0. 09 G6mmpartigaatly QUDArmyn
& L 0

to 02)(90% {a%gy‘?é I(W]tconf)h%e‘:t ol '{@ggm%&herg{bp?%%gzasn&

slighttiy @@Frpwlﬁféﬁbénébﬂtvﬁdth biade 33 5 when it is brought

into cont act therew t h, and on the other hand by
pin 3 rests at the point of

It Shcﬂé %C d%%t@fﬂ tﬁab%@m ?@'Wﬁés teeﬁ%easc’fheoa%retactrﬁ@n%etqnlv

annbla @l’ﬁmtdwtamtraa:éxwtwd’k?g &g;rr]mgw%szzlry g@g{s@m@mm direction
ac.

of t1d E6acP Blale §3.,5RhIShF B 6 B th8 chid B ieds 33 ke

contaghtineshjjtd fronBehe gagtdst poind 3@ aerass the rdrewveshpdint of

the eiﬁtrae%ragehgsﬂ tb Iﬂﬁe‘g"gﬁké]:tbd%nﬂ EGSrFQéﬁflﬁngﬁ réo%qut f@at

movslnaﬁfg ketwgen %ﬁaatcblaﬁﬁn@ and énili3ni thedpsgispdisiay dtl‘QCtlon

of com@ct en@iet 3li nal direction of the contact bl ade 33.

- When pin 3 is put on the contact blade 33, this 15
contact line shifts fromthe contact point 36 across

Thistdlidingmarieesls g1o6 showh mtﬂlgnre(mtlacmablbad&e'ﬂﬁtﬁa@ thBdree

end PRTHESErRY din 39 nat ERYchbUE kWA REA kY SssiBEATRR S,
comgkriker c@ntachwitholineacantpriabede333 20d Thipsesdeiddiown fotthenin
the Hﬁeé‘duér‘?o? EPr}mv anpiit %Hoen@vekthdf‘ﬁlﬁnp‘ﬁlrfﬁ%ﬂ tthatp ﬁ%e i.e. to

fr hé spring. arm 2 ves
the waeh ag ﬁ@oygs'.ngfmserep@na%'s mgentﬁﬁd)wﬁ desheg hrhe& Hehus,
it co@@éﬁ &h %H&@n’ﬁiﬁlo&lﬂﬁeﬂvﬁedﬁ esgadt Bride 3316h3q:ﬁn|3n whdrin

the 8? rl%\g“lﬂg o|5|cr9ngta (% ht Sgtalsao % |ftr£0a\1llgggqg[elc%%gac% blgde or
along the pin 3, as is |Ilustrated by contact point 36'. The shift movement
takes place with relatively little resistance due to the longitudinal alignment
of the contact blade 33. At the same time, deposits may be removed by this
relative displacement. In this context, it may also be significant that the
width of the contact point 36 changes due to the sliding motion, and the
contact blade 33 becomes progressively wider after the narrowest zone has
been passed. This may have a kind of “snowplough effect”, pushing
contamination present on the pin 3 to one side, so that the buildup of
deposits on contact blade 33 is reduced thereby as well.
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the right as shown in figure 6, as is represented by
the dashed lines. Thus, 25 it cones to a sliding
noti on between contact blade 33 and pin 3, wherein
the contact line or contagfgpoint 36 also shifts along
the contact blade or along the pin 3, as is
‘illustrated by contact point 36'. The shift novenent
It sHakd bephcted thiat bhe eéahs Vedp/, 'bottben " éserticaticandlue to
" | | e
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eff ec anm nation
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of cg@gac% bmﬁ&g 3§ta|ﬁ%&g &gdémt ed that the terns "top",

ver hori zontal " refer to the
contact base 10 and the individual parts thereof as

ThelsRB¥e Rl SEGHMBN o thE¢ -EhLBEESprin WRY-Els, exetm;blér,eaég&arbed

Wit RFIEGE 4P O LGRS THRuES TERGPPLEF IR forfigures

11, marquwhaHB)@ncensj cally. It is also possible to form
the contact blade 33 not to be arch-shaped, as shown,
but to be corrugated, so that nultiple, particularly

Thetlnphapgedirring enm 27 of like contanttspbiln@dEG B3compeisestao

hor&?’ﬁ%@%cﬁ%rﬁ bg éﬂdqtr‘!?éh%q‘b tWZ@ tASt E@%fs vertically

tron In |na direction
fron&Bﬁf'ae@tab|saa'é0r338aqoy@rﬂawe§tqgta@eplame 4thel hghupdicahgnd

sectRﬂﬁEerﬁély @froﬁrbﬁe &o%ﬁ@doﬁﬁctlﬁg FaRe 49 &X@rﬁ@bﬂﬁlh’rarlly
nce ur e

analsy Jhetaontakstaar 15 Mok If iy ie pendii flEneiol theontact
springd 61@hei werfibel énd bapioh 2prdamypasen 2"ép01hgteh&j GSrHta’csI free
A e e S R
ContfaCbﬁpﬁbgulzfoﬁtt@Irm@tﬁdcﬁﬂ e conkactsgchae @dtﬁhﬁ@mlrwnend 45.
The%rknﬁrkﬁwd’ﬂgtdoﬁ%nﬁ&dtmtléﬁfctllh@H %??%?4P39tafﬁqjﬁwé &?ﬂ?ﬁ%@@
bladéo?s JorR 'Cgl%ttESr?pE%gn%r‘] PPy Wé'%@ﬁahﬁéwm iRknes
planieBE34 antl 85 a2 tis® tbﬁmctfblaaéwsw mtbm@dweev,dtr&e%m@gl eRf
may F31LBd %?grlsae 8F‘u)lryI S5k L ne p"ilane or rrfugre than two inclined planes.
The contact spring tip 42 is the area of the contact blade 33 that extends
farthest toward the electronic component to be contacted. The inclined
surface 34, 35 of the spring end is defined by a first principal axis 49 and a
second principal axis 47. The first principal axis 47 of the inclined surface
34, 35 extends parallel to the longitudinal centre plane of the contact blade
33 and intersects the second principal axis 49 at a right angle, wherein the
second principal axis 49 is inclined towards spring tip 42 from the vertical
end section. The longitudinal centre plane of the contact blade 33 and the
second principal axis 49 form an angle B/2 that may be in a range from 0°
to 88°. Thus when they are designed symmetrically about the longitudinal
centre plane of the contact blade 33, opposing inclined surfaces 34, 35 of
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end by which the pins of the electronic conponents are

contacted. The <contact spring 16 is term nated on the

contacting side by the spring end 45. The spring end

45 conprises two inclined p anes 34, 35 and the

contact blade 33, in particular the spring end 45 nmay

consist of the two inclined 25 planes 34 and 35 and
spritidiendatl fortn bhaatey |8 DetwkerOvadnd el7ge. Ah@brﬁmglﬁgtﬁmﬂhape

of oG BB bl ag Ueks B B2 B8P Tl e 851 foe tifes

of inglined sfirfenes 6ém35cmam\ear¢ vdighinhawidarangis. fart hest
toward the el ectronic conponent to be contacted. The
inclined surface 34, 35 of the spri end i s defined
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the l@hlg&uﬂiﬁ\al&ﬂtﬁel ;bl%hf_PEd) fﬂﬁbtp{ﬁ'ﬂe ééfrhétrﬂt?cldﬁ nfe@@ n'otﬂclljie: M‘ﬁ‘#or-
surface ext.e ar ongi

symtir P apalfegron LSRR Benfis dant KanaHeed Srdhce s 35 is

convexeorseaDfiat, fhierfuspatinaipat a%® 47 aadrihghdecand! princibaireidis

49 cfse:glrﬂle 9%%5%&@ fonﬁé)?c#]tl’?éq lﬁgg:sﬁrﬁ% léf% |P\VW§J%§ case the

tangepiigi Plﬁﬂien%atlfcf@ﬁtth@ q@naﬁ@oudlttqﬁ@ Qoenraprises thkesa®eand
featur"t% é’ﬂs5aﬁ=_e§é’cﬂ§hé2f HRE InR’k Bﬁerﬁdé&rfb‘éﬁgﬁéﬁ'??ﬁnﬂélﬁhﬁéﬁfaces

f ey
34, 3P elnigattisider 2pRiicet PLarpg! 28547 BR6 therracondiRrancipal axis

49 meantoectpirtiieedfisurfaees Bat 8 abtasigents. opposi ng
inclined surfaces 34, 35 of -11- spring end 45 form an
angl e between 00 and 176. Accordingly, the shape of

In anyheaspr theginehided Sunfiage (3, s ari thedwaoob enaredgelihedof |
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Vert\égllr end Sﬁﬁi;JOm?é?otquSdiomwtebiadar@ ésiddwraaliw¢hﬁ¢on¢a@
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been described for flat inclined surfaces

the coptartng ewan% e iﬂ the mestextramesasesathainglipae 5§éf@§ﬂc34

35 thus fisinpak r@bf&haé@d reRYingoeted 45t@lat ReFbraned aéreﬁo%sei*ofr
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I d
very3BohBREHAS el Tar Cafiak e nads coliiekclsaddlioBstnd
contdet bladea33 mpehave aheclopgatey smabelin tHeavertmpbpkarf viem that

maytty@aligned parallel to the bending plane of the contact spring 16.

Figure 11 shows the L-shaped spring arm 27 of the contact spring 16
according to a second embodiment, in which a longer area of the contact
blade 33 is of uniform thickness. The inclined surfaces 34, 35 are formed
concave, so that a longer area of the contact blade 33 is of uniform
thickness. In this case, angle B may be very small, and in some cases may
even be of negative value. Correspondingly, angle a may be very large, and
have an absolute value greater than 90°.
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vertical end section 29 towards contact bl ade 33.

Additionally, the contact blade has an el ongate and

convex shape wherein the direction of the contact

bl ade 33 deviates at nost 1® - 30, at nost +/- 20, at

nost +/ 20 10, or not at all, that is to say 0, from

t he bendi ng plane of the contact spring 16 along its
Figuem i 2 rathoventitehl -shlped repringear;m 5cofnthepcontecpapringils 49

acco@glwﬁstoaél tﬁ?&le‘?nl%éﬂme%tt th \%Pncm Bﬂlﬁ/eé Eﬁoftl negcéfl ﬂﬂg QA&

extrent ca sur
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valuks, &d meaqé/eweﬁm H8€e Rlay/ 84 Yar@@'afkt £igo, V@ﬂ*rééﬁbﬁd?ﬁ ly
cont act. bl ade 3 nve t he

ct
anglB | chBVHEE YELY AL ZRCT NP GPsSiip/ T (458 thafiatc dn this
caseplcantadtdladd 38 bevwynde naldnobeddeatawbeds the ehds.bendi ng
pl ane of the contact spring 16. 30 Figure 11 shows the
L- shaped spring arm 27 of the contact spring 16
Figue dgrshioms the b-sbepeddpsingoaiimeittheicontédtcprind withex

Ilnea?fyeﬁ)rﬂ'feci Benteen bifde 3§|a%E|Srd3|$g k§ aoffoquH ERIIBE AERKNRSS -

The i nclined surfaces 34, 35 are forned concave, SO
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an ases mm ven ne
IncliGeR SHrfaEs Ao poneRG e Mgles e Bant of snf SRgtact Blage
33. have an absol ute val ue greater than 90. -12- Figure 12
shows the L-shaped spring arm 27 of the contact spring

16 according to a third enbodi nent, in which only a
Figus ddtshoveathst Lishapedranitng asn i@ eantast sprin@iviith mlinearly

formdd CoResE:- blé&% t3*3'h§ndégtss§gﬁgwgé£g(e§ra€{ﬁhﬁ%%c\ésgdﬁn FbGefifth
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exteflg Ofiatds BRER Bt A i e PRRY 1o B Serlonca e ends, B e
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a fourth enbodi ment. The 10 linear contact bl ade 33

is created when inclined surfaces 34, 35 have a
Figuge Abeshayrmbie hrihapedesTingoari &f therioatactsniing wghu multiple

para‘il@? Hoﬁ%ﬁd&ﬂ‘bﬁadé%aécdolﬁém g ? B?ﬁh%ﬂﬁﬂ‘)?&ﬂ&rﬁﬂn %ﬁlsr&%b ' n
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bendipgipign&y it &. patallebts thye horizontal section 28 of the spring arm

27.

Figure 16 shows the L-shaped spring arm of the contact spring with a spring
end in the shape of a ridged roof according to a seventh embodiment. The
longitudinal centre plane of the contact blade 33 may represent, for a
ridged roofed shaped end spring 45, the plane that extends at the lateral
upper end of the spring end 45 and perpendicularly to the contact plane. In
addition, the contact blade 33 located on the said lateral upper end of the
spring end may also be convex in shape and extend in the direction of the
bending plane of the spring arm.
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formed contact blade 33 and a steeply convex curvature

according to a fifth enbodinent. In this case, the

inclined surfaces 34, 35 may be shaped the sane way

as shown in figure 13. Thegifference is that the

i'nclined surfaces extend towards each other nore

steeply in the direction of the ends of the 20 contact
The b lboeingFerses thdefinbeectain setmbthatemay applygaetistlady|for

r ghigure 15 shows the L-shaped spring arm of

ﬁgu%%éﬁgg%tact spring wwth nultiple parallel contact

bl ades according to a sixth enbodinent. In this case,
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in thi]sane bend |n8 lane, i.e. para to_t
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of elfchBnf A8hbBAenE 30 dhitindiths iiterfiho Brsrdgt "o

| ongi tudi nal centre plane of the contact bl ade 33 may
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ane e ten s at'the lTatera
the elﬁ:étr@ﬁrq eRmeanenats38nar petersischarallar Wiﬁhttb‘etl?fé"%@@itméﬂe of
the Bleafrdnid Compddeht 90.durltRy BRNEGRachhadpedatib®cat ed on
the said | ateral upper end of the spring end may al so
be convex in shape and extend in the direction of the

The dendegplagepdfacontatt $préng p6i Mgy dentdefided ad ke ptdAeothatgs

erpse th&.@%l{ gor ?grﬁt'fa'&ﬁnﬁeﬂlgﬁé QOt %B%e?&%ﬁ"em BQR{hagtplape of the
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cont@lt ﬁavngédew@deaé nerﬁéepdlanbarryotq@te siges & tbamima%

13 vﬁgghr&%ﬁ $ofact t,amgoi‘g acting plane or contact plane
may al so e defin the plane that is forned
ei t her by the contact spring tips 42 or by the pins 3
of el ectronic conponent 30 during the contacting
operation. Accordingly the contacting plane is
typically fornmed by the principal plane of 10 the
el ectroni c conponent 30, or extends parallel with the
princi pal plane of the electronic conponent 30 during
the contacting operation. The bendi ng pl ane of contact
spring 16 may be defined as the plane that is
per pendi cul ar to contacting plane 40. Furthernore, the
bendi ng plane of the |Is contact spring 16 may extend
perpendi cularly to the sides of the cutaway 13 which
cl anps contact spring 16.
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-14- Cains 1. Contact spring (16) for contacting

el ectroni c conponents (30), particularly ICs, wherein
the contact spring (16) conprises an 5 elongate
spring arm (27), the free jyond of which conprises an

el ongate contact blade (33), on which a pin (3) of a
conponent (30) may be placed, wherein the spring arm
(27) is displaceabl e i€ haipneslefi ned bendi ng pl ane by
t he novenent of the conponent (30) in the feed
direction, wherein the |ongitudinal centre plane (37)
of Comt@ct sPepat(d6) fer ertactipy qlectspnisrgawpanenis (3AY e
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S
area, seen in the “longitudinal direction, t&h ?n its
end areas. 30 6. Contact spring (16) of cI ai m5

wheoetatt tsbﬁngquisacdf dlﬁlﬁrde (Aih'é)'elhw\eacorttattt tﬂQHeZ(QB is
t hat Its
(400 hieh R Bie il Be 02 heR' ol oFR! s fb eyl L
at its wdest point. 35
Contact spring (16) of any of the preceding claims, wherein the
contact blade (33) is curved in the form of an arch over its length.

Contact spring (16) of claim 1 or 2, wherein the contact blade (33)
has a corrugated form along its length.

Contact spring (16) of any of the preceding claims, wherein the width
of the contact blade (33) is narrower in its middle area, seen in the
longitudinal direction, than in its end areas.

Contact spring (16) of claim 5, wherein the contact blade (33) has a
contact zone (40) that has a width (b,) of at most 0.06 mm at its
narrowest point, and a width (b;) of at most 0.09 mm at its widest
point.

Contact spring (16) of claim 6, wherein the length (I) of the contact
zone (40) over which the pin (3) shifts is 0.05 mm to 0.15 mm.
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7. Contact spring (16) of claim6, wherein the |ength
(I') of the contact zone (40) over which the pin (3)
shifts is 0.05 mmto 0.15 mm -15- 8. Contact spring
(16) of claim 1, wherein_tfie_longitudinal centre plane
(37) of the contact blade (33) is arranged at an angle
of at nost +/-200, particularly parallel, to the
bendi ng pl ane of the spring arm 5 (27) 9. Contact
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Contact ‘spring (16) clfaim 1, wherein
a?ct bl ade (33) is continuously curved in a convex
rmnner 15 11. Contact spring (16) of claim1l, wherein
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bl%?d7 (33). 13. Contact spring (16) of claim 12,
wherein the inclined surface (34, 35) conprises a
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(16), and the inclined surface (34, 35) conprises a
second principal axis (47) that is perpendicular to
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bl ade L Cont act base conprising a
pIﬁ?bPPF} 6$°@8HFéﬂ?d%633hgs (16) of clains 1 to 13.

Contact spring (16) of claim 11, wherein the spring end (45) consists
of one, two or more inclined surfaces (34, 35) and the contact blade
(33).

Contact spring (16) of claim 12, wherein the inclined surface (34, 35)
comprises a first principal axis (49) that inclines from a vertical end
section (29) of the spring arm (27) relative to a spring tip (42) of the
contact spring (16), and the inclined surface (34, 35) comprises a
second principal axis (47) that is perpendicular to the first principal
axis (49) and extends parallel to the longitudinal centre plane (37) of
the contact blade (33).

Contact base (10) comprising a plurality of contact springs (16) of
claims 1 to 13.



