[ 20808. 0212701] PE CONNECTI ON FOR A PI N- AND- SOCKET
CONNECTOR [ 0001] The present invention rel ates
generally to the field of electrical plug connectors,
in particular to multipole term nal adapters and/or
contact inserts, these term nal adapters being

for heavy-duty industrial plug connectors in thgﬂ%8Q021270”
aut onotive industry, machine-building industry, in
pl ant construction and in nmeasuring and contro

engi neering. Termnal adapters integrate

pl ug- cBIB AENNECTEONAEIR iABIN-ANRHSOD oA SIONNRCIOR es
termnals into one space-saving, individua
connection el ement. Wen used together with the

[00000T I eSROPELH iRRHEbN R atECF B RLy tO BRI ie3d B Q¥dtel8al fphlg @hnectors,
i ndustry-conpati bl e | eadi ng-thiough of | h

i nes throug
in pagishitar &0 mekiroteetermingl adapfe0@rlforontact issgatsdthese tetrainal adapters
. conduct.or _canpections in the seri.es term nal .section,
being R R CRREEH S b rorRedS o e BB s
machine-Bédtddsd ddharinglhntcbapi-@ftontadd it Aehduringta@d dosttdIRhEineering.
and rapid_assenbly. Different connection techniques
Termangh adapiess degraled o eonnkelor eontag inseris and downstnena series terminals
. i f ent . perfarmah cl i.nc i N r Fi
o G Sl RIS AT SR e 8o il AR
correspiddirigshoasinggcorerp s ats povide fad & iatektRedonpafiiSRI 1b&ding-through
. [0003] .G ound conductors are frequently used in
of lings geeyehcantrebsabect wgHs.syst ens. These ground
conductors are also referred to as earth potential.
In electrical systens, the ground conductor has the
[0002]ask Withpegré ad thegopdapdrechnatiodaingte eeries aaritindl tsection,
vol tage and the system from further danage.

) Th
differgpioionpetRdadnErer san prspssl feithaoen 2ﬂWQ?eptema§1@d§pters to
facilifa®y Jr%ipwahd ﬁ#ﬁ%gé@y 5RRRGE LhARRE] i@@ﬁﬂgﬁ%%ag YisBbe used for

net a | e n t he

¢ houstng o ectrical equl pnent
the cadadt nsettnirathe diffdrerg perfarmance whssestildudihg s¢rewgcaimp or insulation-

. .voltage of the supply system.reaches th external . .
displaCa RSB RREEtionS 1Re DN EASOES Peiag G BReNE, Of {FEale figd male inserts
circuit across the ground conductor serves to ensure
t hat the vol tage between the device housing and earth
[0003) e c orferound eprsiucfad9 @4 [frequentlyeused ireele¢tnieal coheection systems. These

ta tri Lt-circui

| ectri.cal vagl e i ed by. hot

erour Bl SR et E¥resin et RS e TPl Y9G} Hheground
condiidier Hae tiRChékver RetetmEpdopld @otldaBg@b@Cdontealoltazd RRE Yhe system

voltage. 1 4478122. 0212701- USO )
from further damage. The ground conductor is installed with the purpose of forming an
electrical connection between the outer metallic housing of electrical equipment and the
earth. In a fault scenario, when the electrical voltage of the supply system reaches the
external components of the electrical equipment, the short circuit across the ground
conductor serves to ensure that the voltage between the device housing and earth becomes

ZEro.

[0004] At the same time, the electrical voltage is tripped by the short-circuit current
that is produced. This very quickly isolates the defective equipment from the electrical

supply voltage.
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[ 0005] German regul ations stipul ate that ground

conductors be identified by the color green/yellow

Cabl e connections | eading to equi pnent having a netal

housi ng and groundi ng-contact connection |ines

qU| t hat t roun nducto be |ncor rat

100058, et ieeb (o SRfCRRCHPLE cbhePRRbE Rk fid by the color
gree@YBIES RIS bNEb inB&tonls 'leaﬂ?f{gctb el ?m‘%ﬁ?ﬁeﬁhﬂgeéjmetdl H@ésmgbénd

groundi ng-cont act plug connections gr ound
grougdinghgontaet dosneationdimeettquie thae thewr@mnbnqmgu@onbeamtzmporated

thereé\'i}j%llcjahh%fgr gs\#aﬂcgq %Lﬁ{ed?’(% oLt err ug L&d conndg%lt 185)@%}11 tfle energized

hnesqﬁd ebuh@ing-coxanmilag bémef:ﬁ&m K%r(ﬁlﬁidfﬁoﬁdud&t is 3bhelcRE to the
known term nal adapters and contact inserts

groupdie Byntogis shicrpsowde ifcpw@dlmm@mumf:d pommegfian efgheground conductor.
ground conductor system See the product catal og
"PLUSCON 2002" TNR 5123513 / 01.04.02.00 of the firm
BACRl(ﬂE(DUNHJmF@RMﬂrIQ)N& Co KG Bl onberg. [0007]
ol e electrlcaloglug connectors having an

[000ﬂns ul Ettfschberﬁ sugmBlapporemibe refrded @t atetthe keowi tormined adapters
i REREE0RT  SPUAGHL o5l 8 o NG B rou

cond@etorsRtelx ek tetbrddt icatalogo P LY CLAR 2802' BNRG12B5ES / 01.04.02.00

man Pat ent 15 606, or are described in the
Ofth%}’fﬁﬁ)ﬁo?j&{‘&?[ﬂt%(}?’%}%@ G KG, Blomp@e. case of these

known plug connectors, the ground conductor systemis
typically constituted of an electrically conductive,
[000Tiet al Mudilﬁdle(elngnbathml@tonmpanrmm am mslﬂmxAgdmiyeapp(ﬁnng the
conf|9ured for rece|V|n t.he oun conduct or , %3me

electﬁl??& coRfpetgiements @@hb%@%ﬁffé S Bﬁ@r eRmBEEn §i
MO“%n%rQﬁhﬂEIe fr@fﬁ' tﬁ@@e%&rhEﬁarﬁﬁE@Wp ﬁ@&ﬁﬁt[%@ P47 Bhe ATRY @le

part, whi hin due to the sheet I ckness
Gernta;npﬂamt DJE 8&%6@@ jor tiei desribegdos e Genpndaiaie®BA7 36 312. In the

t rece n he scr nect n that .can .
case o bERkg B s Eerint Qe Hhe o S o O, § e sl Cbnstituted
of an%@écﬂﬂiall? RonduRevE Gh&aNIiE FRABCErh Ot uf)&xe{vhlch% s@féﬂ@&dr&e&tﬁﬂl is

of a ne screw and a et al disk, which is also

conﬁa@rgd if¢1tré@pva@g dhegressdicandyriar.ét malidirigra tetening mener having a
ed. .The crew, .

one- e Fip and Beind kit WiHRG Sotel coRBERRN, DA Gl bBt aies

due t@ﬁle%he@@hfvﬁﬁﬂiﬁs@ %}ﬂldél@m@éd £l thik %e@bs@ fis proRide@ afifthnOthread for
.[.0008] In addition, fromthe r man ility Model

recei BRE gift SCEW ms&omﬂwﬁr i ceghinkeyerghtened dnarsoowsic tap forceful
actuaflBf Tl@%@’e’wﬁ%{n téeﬂf 1? Q%ﬁﬁﬁed dé étai( QA aﬁ&‘ aneltal disk,

I'S necessar m na van ageO
whicloiseridol c@hérﬂfﬁdmg aqa‘resishle pl&te ahdidh tl&a(:srqau\te\/[dikﬁél-hke if&M, RQumbrella-

sane.into in sheet netal when connectin
Shapqdefs mgtal yerey ﬂa“oﬁa{]ﬁ%@ Blatsscandg corrgsign- “Profasicd ha

galvaﬁﬂ:gw applied nickel or tin coating.

[0008] In addition, from the German Utility Model Patent 81 25 854 U1 for connecting
a conductor at one individual plug-in contact, it is known that it is necessary to eliminate
the disadvantageous overtightening of the terminal screw when screwing the same into thin
sheet metal when connecting relatively large conductor cross sections, that the known
disadvantage is eliminated in the internal thread region through the use of a double sheet

metal layer or by lengthening the thread by providing a raised rim at a cage clamp, as is
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di sadvantage is elimnated in the internal thread
regi on through the use of a double sheet netal |ayer
or by lengthening the thread by providing a raised
rimat a cage clanmp, as is 2 4478122 1 0212701- USO

knowy TR fr o he @atlomﬁﬁpwéaﬁt@ ﬁ%é@%@mla?do

Applf‘c@ﬁ&?D'E' ngyd ‘h% B ‘?Mé%&ﬁm%%@c&ﬁﬂ%ﬁooc{ cdRhetor bar. I\/ﬁ)reover in
Moreover, in place of double-layer cage clanps,

place@d rdn'abﬂe@astee wegBHadFs, 3 @6mal Patent THE3 B9 267 CHor 88 Swiss CH

I [ I ricat d fr.o
392 QB REAlSr v Cas iy ot 1M et Pl Spevibufor
conn&@ing eRlcaical §dhdubiof ténﬁﬁtshsairﬁétals&ﬁpsos [ 0009]
Vibrations have a detrinental effect when working

wth electrical plug connectors that are equi pped

und nduc em havi ng .t hi.s .
o0odf, B SRR S SO BB RSy el g
conndc@siB ARl Yequipped Kiditd I glousill k8SEuctRRyét&d Uaing this
| ooseni ng of the clanp connection between the ground

aforepgnidened spnygigiondlscreny @nn@@mé@@hr@ipgy Actlrstipnab siresg can induce
looseﬁ?lgo@ I{ﬁeen?%rﬂg c%netcp %tar@n H’I% %glécté haen:gle[gé{ %c% gognectlon,

over eni ng
necesSit@ingendtighteniag bﬂtli@&:laﬁ@;ﬂﬁ @ér@d’ a@ﬂ@heréﬁ}%ﬁfn e to the
provided with ring or cab lugs that are fastened to

overtighiegingdrablcalseiiadanos THo CORPIENS tqab%@é@gct@qh age, therefore,
prov1q.§dq\%t{1 ﬁig to??él? \{gg et QROUGE DL tlo(?ﬂlg ts{} Qngc‘%%g Li'ﬂ]g complex

ning process
process maﬁeqmrdfsetqhng dse cmmtltmblnl@nglh 1ﬁtb®c€<ﬁﬁhdlﬂdt1@fype af\ﬁstehmg
s, not operator-friendy since it re ui res

Procest i e ST IR KRS TTHERBRTOR NS EmaEtoTad i ingot
opera#dﬂgﬁemﬂ? ante@ ith Jﬂ'eg %ﬁhle?ﬁﬂg qg&tr&(rmg HRSRsRRRESQ3w. The ring lugs

requen astenfng scre
of thecpaatumﬂaafrconcﬂlﬁ(ﬁdlﬁjros% stctidnhfeequenthynbaobt match Hetfastening baew
context of the aforenentioned screw connection
diameteehnol ogy, the minimal anount of corrosion
protection provided by gal vanic coatings can have a
negative effect on the |ong-term functioning. Wen
[0010] nst & Furthgr traevbag isuhd, indthd aentext, of ttieeafoteameptioned screw

connef O Behn e H A O] MY BB REGOF R iR Ealvanic
coam%e ichn M@l RepafiveerEdtt Bh Uk 16ARAGET RhStiodike WRHIBGHNAB the
evice known till now for a ground con uctor is no

groungspadyciorpihercianel tgnneefigpsacdeapmp damageagent thel sinface by the tool to
beuse!:df"rt her designs would be required to permt the use
a cage clanp. For these

[0011] However, due to the small unit volume of such plug connectors, the connection
device known till now for a ground conductor is not able to be readily equipped with a cage
clamp. Further designs would be required to permit the use of a cage clamp. For these
reasons, however, known methods heretofore have not provided that this critical ground
conductor connection point be equipped with cage clamps for connecting the ground
conductor. Surface damage to the clamp connection can produce oxidation. Such oxidation
increases the risk of rusting and the consequences thereof. These consequences can include

a poor electrical conductivity of the clamping point for the ground conductor, for example.
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reasons, however, known net hods heretofore have not
provided that this critical ground conductor
connection point be equi pped with cage clanps for
connecting the ground conductor. Surface damage to

10018 o SR T o e Be AR EoPalierthy SRS the metal
part, FONSREHHES) G€ thel fEH L Bfackek! h@ﬁ@vﬁ@bﬁﬁﬁﬂﬁa&aﬁng &Bp.igichude
a poor el'ectrical conductivity of the clanping point

rationgtzatipie c@jild ghuhinpemidhe aeed for fla € qxbb@re in Qlemggllpgiztlof the fixing
1- USO [ 001 diti.on
bracg e Pw P e 5L MR b PlshiPiteRe 8Ber e et a

part, for exanple, of the fixing bracket, by saving a
manuf acturing step. Such a rational i zatjon coul d
[0013] i ni dhe ebjepieoftbepresent invieatiemisethgredorsdpalerise amlegical plug
[ ectio
conn?ﬁé{r %%nég gcrgxkl)égﬂlgweacﬁg g%rlgtgér Pﬁgrminla oﬁ?{fgéf(ﬂ%&’%ﬁl t%!it wilr

overcimetic aﬁfreﬁlbﬂtlcme&ﬁ@a‘dvaﬂﬁage@ thdprovide d toeredad afprohich for designing
devi se an el ectrical connect or. _havi ng a screw

the sersHiroBReIoNs Hid mplke lpeow QieTsBiscetighle Bipshamsal gepnection and a
reliabtk lelectrRUELSGRE the af orementioned di sadvant ages and
prOV|ée a techni cal approach for designing the screw
connection, and neke it possible to ensure a reliable
| ect I
[001 ﬁth g 1%%%05%‘?}91? Fs%tq Y {]neagf:d a(pr\(}rér?c:e;“%glléﬁpemaequrllﬁge?ntmn by the
n
chard ARG e Yok PR IR B iRt and refinements of
the pAde@nbegdon sviB bonhergntasena fidnr the ifoleoveng demdnderthvdaims and the
fllgfeﬁgmf invention will beconme apparent fromthe
oo R 9%&pendent clains and the follow ng
descriptions. DEFIN TION OF THE OBJECTI VE AND
ACHI EVEMENT THEREOF [ 0015] To devise a nultipole
DEFINITHRONDF ddEpOBIEEGTUY I peND i GIHIBVIENENTEBHEREOOf  t he
resent |nvent| lor co i.nse
001} o2 7Ph dbr R iy Mol L RS et BRRLTh it fptures of the
preseatRREAtdn hdIdr@oR@ABE ﬁgetrtsqbﬁasahéalfpmég aﬂmactgﬁnﬂh@ GhMating body
si de and a conductor connection Si the present
SUppQIHE ithd esntast eleingats heying 4 ceENepter e aérdmon@@dmtoswecmon side,
the p}elggn& 1fn?en881r1] ﬁElvtl %’r é? 21 qou%? oHd c%or sys?tler%c ha# 18 cHn%/tHg&ed ofa

connec

one-pisces OlePOIS LIty &tfndu@tn&&ﬁét‘ab;ﬁhrﬁirﬁﬁiffa dl@ﬂp B@nrction that is composed of
corresponding termnal screw, to be used along the
a tengipn pleger hayIng as¢TEesPIBIGEITHE! S5Eew P bE @sqféefelamg hartranpygrsal

side. @dvant ageously manufactured from brass. O her

[0016] The one-piece metal part is advantageously manufactured from brass. Other
electrically conductive materials are conceivable. Using the punching, folding and bending
technique, it is possible to form a one-piece metal part in one manufacturing step in such a
way that, on the one hand, the form having punched holes in the flanges is suited for
fastening by screws to control cabinets, for example, and having retaining elements, for
example, for fastening to contact inserts, in particular, and, on the other hand, a metal frame
is formed for the tension sleeve technique that is suited for incorporating the tension sleeve
technique without using additional elements. For this purpose, the metal frame has a bottom

opening. The opening is used for accommodating the tension sleeve. A through bore is

4
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el ectrically conductive materials are concei vabl e.
Usi ng the punching, folding and bendi ng technique,
it is possible to forma one-piece netal part in one
manufacturing step in such a way that, on the one

hand he. f or m havi n unched holes.in the flanges . is .
locarg i g tqfeianm B ol P BYmEEHEE 6 RGA LIS PeBP gites fnsion
sleevE WchBXABPhE terAtith] BA¥INYiRIdaELd M 8bsREREsheh HIRY through bore,

exanple, for fastening to contact inserts, In

and thatensioniskeye mntrodneed fremotahew thrangh tha frapteadpehingnEhe ¢amnection

for for .the tensi on sl eeve t.echni e,.that is .
betweh (R feri el FoTEu O FROE HEC e GREH Gr by Serewing the terminal
screvt BESPlabdI it MHeBiehdddSd JedinddRb¥HN R 1) IBRESIn thOfenkidh Sleeve.
Simpgql;rpose, the netal franme has a bottom opening. The

iensipg slegvag seakifaarn Bemcheedated g fohexammisifom eeeve.

At red 2.1 0212701- USQ | ocat ed .i.n
Gernfap ¥ 3398 027 F Prr oS ThE i R P meanls TS At
seried"Rb@inapaid prisgtedgirbliebé £ SbMitctish RLHBLIDEE HHY Gdpld he

termnal screwis introduced from above through the

through bore, and the tension sleeve is introduced
[0017&r om ﬁ% t?ﬁ’s&{? gl%l\%hacl%gx%ir{ [ ATk ﬁt%? It ) 'enggf aftPRE G P screw
et ween e termnal screw ah e tension sieeve is

are adahaipbowhethaly oB€ 5te3sk-0grrbdien tratking adsistat hh-gradécopper alloy,
| ace.into the threaded openi ng provided for that )
there%uﬁlﬁag@tm& theriskeod wasting 284l dhsgonsequengss dhareqfssush as uncertain

|ated art, for exanpl e,
Conta?ﬂr%?lnﬁ? é‘g%’:g?/%ng%y%ﬁhﬁ‘g%%‘p‘gzgeor DE 94 08 053 The

tension sleeve principle is applied in

eries-term nal and printed-circuyjt-board connection ,
(0018} e e %%lorzegswt%amrco@f?for 18 1o difhresensinygrion is applied

to theAPIe gfo‘iilhﬂ goﬁcﬁlggcg%%fﬁéﬁsfgpfer&fh\égéﬁa%%?s R dnbRt fr8EH8 B&lending on

scréw are advantageously nade a stress-corroésion
the partiedlki requir@sérst acinnkitiin gpsdectimpefarp tal ll0aym? ot greatebis used for

elimnating the risk of .rusting and the conseguenc
the clpppigdiody Sifaian T Pig e ApSif IBTHeARIE of bR Chty

funct@nlidBysRd oﬁQﬁ@éYeve{t&q;rﬁlciﬁ{g‘ﬁH réslﬁgnke@ SEQRGG], 88V Erminal screw is
techni que according to the present invention is

braced pghingidhe eloctrigallPeongnetivecelcoemd efeoredstysn g fbewing as top metal
erm nal ,adapt ers_an ontact inserts,.dependi ng on

trame o8 B 1P S ferBR & e hE RRbioDissR et e Lonductor

bar. TRRG tThigh clihdis fRcdmElulBhg GoRAhE kigh®ningaskqh®bf the @ minal

cl anpi ng, body design to prevent accidental |oosening
screwp therdlampiag oA Pf theterwionTiies ve plsaselfshfdrms iatedhrsadadere
re glofl”ﬁa\{éﬁl%?nﬁ%ﬂﬁé lega eh %ofe??e%&@é? ov§t9(%f§r8{nlilcfaﬁ ot%.’thé P?stic
ermnal "screw i's raced agal ns he el ectrically

deformationl of the eladhng b dy( (t&@istonr sbebve Tha otihef-foahd eweaigd ®sre
netal frane) and pulls the ground conductor

producgba BEPINg 4! FihiBP Ghow Eisven asapasst Thiseclanpiag effest is
produced by a groove that is configured in the tension sleeve in the area of the threaded
bore and the side facing the ground conductor opening. Thus, this precludes any loosening
of the clamp connection of the PE ground conductor system in response to vibration. An
enhanced corrosion protection is provided since the clamp connection is made of a
high-grade copper alloy, and the need for the threaded bore previously required in the metal
part for the screw-connection clamping means of the ground conductor is eliminated
through the use of the tension sleeve technique. Thus, even under conditions of vibrational

stress, the tension sleeve technique ensures a reliable mechanical connection and a reliable

5
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bar. Due to the high clanmping force resulting from
the tightening torque of the termnal screw, the

cl anpi ng body of the tension sleeve also self-deforns
in the threaded bore region. This neans that the

t.hr eaded re.becones out - 0 due he el astic
electfieql SORAES 3 er5fore 4} eral%\wl fswﬁg?&ﬁawg.t%#@ trmpgl screw.

The out-of-round threaded bore produces a clanping

effect and the thread friction increases. This
[0018) anplmgidétﬁdre thte dre-pipgreo dhgcteidalbycgldgcmettahmrt ¢fgthe PE ground

conf red jn th nsi on s anea of . th
condfifiPESBE SslPieninis b SR g RRR e RTigR IR 1ddRe
PE t& Rk ¢bRactOPRR @ ding PRI fermirtil Sorhd® GhstEhRStaditry The B8 fisREs to
of the clanp connection of the PE ground conduct or

alwagyrliablyicanteetstho grannd sondustertiiteiin thcase ahelleggly disposed female -

or m%lg rﬁ‘ﬁf’%@f .ol':olﬁpsregg t‘é%(olg ttha% t %po\{?{lqla? a?}lgﬂ%%lpoélgbrar §4Waarr8 functlans asa
contihiGus R grohfd céifucidnkspaeta dTllit%(ﬁmﬁﬁﬁybﬂt%S Ipmehﬁglwqﬁ@ldzatlon is
the netal part for the screw connection clanp

alwaw%@rwgredfbmh@ pgﬁe@%dpa&ma@: sasgrofithe iafegrationoéd telrrnwg @gpter
T,

il SR et 51 RS AL ISAE NPT Bor RS fET
sl eeve technlque ensures a reliable nechanica
connection and a reliable 5 4478122.1,0212701-USO

[0028) ect AncaPmplont embodimsar &tas @resw arventien pglipgeied el

sche&gtgéaglptu‘? Heab e kil @ésghﬁk[ad etelﬂqg]dge] folll'awmg
addi t t he ofre- pi ece, ect y conductive

Specifeally, part of the PE ground conductor systemis
designed to al so have a potential equalization bar as
a leading PE termnal contact. This |eading PE

[OOZQer M pRE 1CON{ARAGK NeBitddMt %1 SonnkdBor FEE §BEK] Eshdutors;

| ways reliably contact the ground conduct®r first in
the case of obliquely dlsposed femal e or nale
|.nser The .second ta IS t. o entia

002851 PRk oo ety B/ Pe Bt D e RGBS FE it eetien deeve

techrPldpynd conductor system The continuity of the
poténtial equalization is always ensured by the
potential bar in the case of the integration of a

erm adapt er _havi.n
002357 5 BT SradeSls snad gy S Biefi B Ryl Sofhgion featuring
tensidPeBle tbehnBlpiypl ary embodi ment of the present

invention is 1llustrated purely schematically in the

drawing and is described in greater detail in the

[0024{]OI ! Opf %Q%%la{eﬁaé{dly sérgxg%%lm &1 ”ﬂhi?pﬁ%re@ connection is
GERY 3

el at'e SCTGMICOHHGC ion fo
bolted@ﬂdikcpcﬁérmal eﬁlwlzﬁt]orﬂy@enﬂ(nshmra Elw;ampmsyepﬂ’ the PE screw

connéc%rorrrlllsn taoI ac%grrr]l?neo%gtle%ngrfeeenﬁelﬁolvp ggroturel(? gén?ﬂlctsolr eTeherefore the PE screw
connection is constituted of a metal screw, which is surface-coated with a galvanic layer,
and of a square-shaped metal plate, which clamps the ground conductor and is curved in an
umbrella form toward the screw-head seating surface. In addition, the metal plate is

provided at the surface with grooves and is likewise galvanically zinc- or nickel-plated.

[0025] In the case of the PE ground conductor system 1 illustrated in a perspective
representation in FIG. 2 that is composed of a one-piece, electrically conductive metal

part 2, preferably of brass, a PE terminal connection 3 featuring tension sleeve technology

6
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technol ogy; [0023] FIG 3 shows an angularly offset
screwtype term nal connection featuring tension
sl eeve technol ogy. [0024] FIG 1 shows a related-art
PE screw connection. This PE screw connection is
bolted onto a potential equalization system (not
is sha¥fbwn) . The purpose of the PE screw connection is to
accommobdat e a green-yel |l ow ground conduct or.
Therefore, the PE screw connection is constituted of
[0026d netHie @mr;éw,e Rihiretal part 8 dalfraatedasaigedpumiching dechnique and

form@f by % foLiBY Eh el PR cpetuaof o' Tt befrefiiig

eleméﬂﬁ‘@ r ﬁrlefe@a‘tfl? BNW@%ﬁnF @Fén%%fs@”f&%@ﬂn@&t faé‘tgmﬁg PEaR&al part 2
I'n addition, the metal plate i's “provided he

to contartfingsets Giatishowolofeexamgle, & addkéon, BE ryethhpan % ai the form that is

Zi.NCxz. Qr. ni c eI:pI ted.  [,002 In the case e PE
angulgily 8#885%% WE?IBWgsey%”t‘eélﬁﬁ Pt Fﬁﬂ‘s“?ﬁl afe ﬂal?%?a? bréferab} il
flang#e3, VB Aré @quipB&T KEB AtRKEIRA Holk & ifFardetshThe bSrpose of holes 6 is

conposed of ‘a one-piece, electrically conductive

to leadréhraugfpmrcwszfir pfmrem&tbwomﬂctbnmn cann@tqrﬁxomlnas (not shown),
for xR $h beilss A5 R AdAr BS L s s SRR REH on Rgepter

plateRon3Hoaln)part 2 fabricated using a punchl ng technique
and fornmed using a folding and bendi ng technique is

constituted of at |east one retaining elenent 4,

oyt S B AR AT b i
elemeilkw%m)ld térﬂﬁnﬂe@ﬂmal[ﬁshdp@d ackdil tfiapwe, 7, PFernniag dle qaatet TRe purose of

the formthat.is angularly offset fromretainjn
U-shaped metal drame ‘higdo gecompnedatoRe temapal somnecpi asgdhin 311% {ggsion

' 30 I

sleovd PIE: P SRR G e R R Rt sl of
corredponding IPEStermi\mal deoaw P aStshapadgnéthiefrana ¥ et a phwsadity of openings for

connect or (not shown), for exanple, in
accor%taﬂ?a[t@g %%?H? ?evggad t hroughs (not shown), or for

installation on adapter plates (not shown). [0027]

PE netal part 2 extends perpendicularly to flange 5
[0028z}1nd i froat &dd rear anhlgtaﬂbwi thg PEeggreumedosdugtoratadiccess the ground

condugFirBpOFRE Sy BhsiBa sle e ® el Soeriviel s fpufihndd fatfoy”

introdEGANHIEALI6n §iBerey PatRBEn B0 ARG tdds AN of UUSIRPed thetd) Erame 7. Legs
tension sleeve technique. PE term nal connection 3

11 of Usshapap orstad figmes/ foamsidsrevidecsails 1§ faniension sleeve 8 that is slidable

therebetween in accordance with the elevator principle. Tension sleeve 8 slides up or down
in response to the torsional twisting of PE terminal screw 9. To this end, PE terminal screw
9 is inserted into punched through bore 13 in the top portion of metal frame 7 and screwed
into threaded bore 14 of tension sleeve 8 provided for that purpose. Tension sleeve 8 is
shifted in response to further torsional twisting of PE terminal screw 9. If a PE ground
conductor is inserted into tension sleeve 8, PE ground conductor is pressed, along with
tension sleeve 8, against PE terminal screw 9 in response to the torsional twisting of PE

terminal screw 9 (not shown in FIG. 2).

[0029] In another specific embodiment of a one-piece PE metal part 2 (see FIG. 2),

U-shaped metal frame 7 has an additional, angularly offset conductor bar 15 that is

7
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corresponding PE term nal screw 9. U shaped net al
frame 7 has a plurality of openings for
accomodating tension sleeve 8. [0028] A front and
rear opening allow the PE ground conductor to access

cont eSS G SRS B IR S22 e e

framb mlﬁ a%@ttharan@tvsfcsa@c% bat ?ﬁv(ﬁer%ag@{ﬁf@ ep Tgfr&ﬁldtd&ﬁdﬁcﬁ&s
U-shaped netal frame 7. Legs U shaped

Openm bﬂ offtermen SJIeefvar&vrC@nd@ct@tLhadéSwaNrss that ¢ven thiePdi eomnection

srouf FiErlritrsided spf AdiBhe MR RLRUHE BReuaPgEd ot a5 om 17

wheren§ibn 6le¥e 8 idveEE H@ﬁﬁS@rs&ngrM\%s 1191 tHMktoMigd bM@nBictor
PE termnal screw 9. To this end, PE term nal screw

bar 19, thys irh%aé sidedading thedingteund eondvaigh, thetrextend in parael to @immpmg
woas SEETy S OBkl BT BEURYB b SRS Hrovice

a brepkihp G&OughT@MyCHmsﬁhg @Xﬁ‘ieaayeSs o thefERgolid E@RIN6MS MbE notably,

further torsional tw sti gg of PE term nal screw 9. |If
howeyepirags s sroesed L& providedor mpelt-peael PHtgsoerdeanghctor connection

andtﬁhse&l\éﬁre oﬁ%oﬂfag%ﬂdﬁ%ﬂgucwr |s pressed, along wth
ensi on gsol against PE termnal screw 9 in
response to the torsional tWI sting of PE term naI

crew 9 (not shown in FI [0029]. In anoth
l003®pec. I e et .Oﬁ%mecsfneéﬁ %?@e@nbé %ﬁ@lazraﬁsab@r B in the form

o a 5y CopRiop I SARRRLATREPho LB gl onge S e
oppoditelyl #bth2 Idcnﬁg’%aﬁiﬁ)éldusf):lampfdogmoadn Baha@taccommddites metal
j nectio osi ti oned

t erm. nal n._|
framﬁﬁt en qu g7h<iaﬁy %19 v%vé% g mweetsﬁdf?@@@g%%a&nﬁscﬂon
grouddnE BERLE 20 0SB : S5:RMAuLCON Gt conARERs ggeth of

tensi on sl eeve 8. Conductor bar 15 ensuresS that even
th| n PE connect| on ground conductors are properly

oosily” iRt ePafietcxvEms fgvedtd REvelebs SpaawRept s one-
plecelglebﬁcﬁlh}ec&ﬂhétwg Bbep P%é?f 2 eRNStLteBhimBEonhectid B feating tension

fhe side faci n% t he round conductor, that exten
Sleevp rﬁﬁcbaelagy,ehffcr@ mlnaﬂaﬁmpgmﬁb emizocbmmbm HIE. anm that clamp

connec o Ay Inltg I%’]lg{ (:l gpoge%bgrﬁe r(%lCLﬁarlljy t% gg‘a a}léa nl% é:{?b%Pot eﬁryend in
paralI%)l( tsfldnpes 9)datiRr thaY BLshaped hb@l REmE7oUREsecRRpldsetiffo accommodate

Most not abl })1/@ however, transversal grooves 18
the tepsigniskeeve tsehnplogy. is Freylsrlypenfgwed an sestelpettd: The inclination of

clam}? 8%?&(?&9 %shagbﬁgo)&ggt% ﬁ)c‘ U§§ d%gge%hér%fﬁtrﬁﬁg 4? %ggﬂeéé filRive to the

case O one-
perpepdicalr sadface i dlahgeas i @ﬂhelbmr:hﬂ&lon Anglee oﬁt@fdﬁmf the previously

mentioned angular degrees are conceivable.

[0032] The terminal adapters that are optionally equipped with socket or plug
connectors and that feature PE ground conductor system 1 according to the present
invention are preferably manufactured using the technique which provides for an angularly

disposed PE protective sleeve, as illustrated in FIG. 3.
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of a | eading PE connection groundi ng contact 20
extends perpendicularly to flanges 5 and oppositely
to the facing-away side of clanp connection 3 that
accommodat es netal frame 7. Wen installing
- i tial. plug connectors, |eading PE
LIS@EX‘@W&EW@&%W act 20 ensures a continuous
PE ground conductor system 1. [0031] PE ground
conductor system 1 illustrated in FIG 3, that is
[003Honmpoked ofFfagisnad condaetor systerst ri cal |y conducti ve
tal,part n f term nal connection 3 featuring
[003{fgnsi20n sloég%é&teg%ﬁ%oqaggy, differs fromthe specific
[0035)mbod3 ment  tenifhlGonAedtiant hat cl anp connection 3 is
not di sposed perpendicularly to potential bar 19 and
[003¢Joes ot exel@Hdng ¢lemgairal | el to flanges 5, rather
[003.§hat y-shaqﬁglg tal frame 7, whose purpose is to
ccomodat e e tension sleeve technology, is
[0038ingul &r | y qanthautodsl on nmetal part 2. The inclination
of clanp connection 3 is approximately 30 - 60
[003Yegr ebs, prné?t%lrf%’ll? 45 degrees relative to the
er peqdi cul.ar.: e of flange S. Other inclination
[004(§ngl egé] out sf?l{dsé&%%ée?’%e previously nentioned angul ar
[004egr e2s ar ecrounaecreabl e. [ 0032] The term nal adapters
%hat e optionally, equi pped with socket or plug
[004Zonnetd or s PRHAM: IP5PI%eat ure PE ground conduct or
[0045ystem 1 aggprding to the present invention are
pref erabl y manuf actured using the techni que which
[0044)r ovi tes f crdegguidengallsar | y di sposed PE protective
004%I eev asgn_l lé’%r ated in FIG 3. 8 44981221
[ 2127071- USG"PPETO®E REFERENCE NUMERALS [0033] 1 PE
[0046]" oungy conqMEhRId tryst em [0034] 2 one- pi ece netal
art [0035] 3 terminal connection [0036] 4 retaining
[0047d| ene [ Gosdyct® Har ange [ 0038] 6 punched hol e
[004%0?2? zar%§§$1g§\ﬁ%?}ou4§&%9Lct§rtens' on sl eeve [0041]

[0049] 17 clamping body bottom
[0050] 18 transversal grooves
[0051] 19 potential equalization bar
[0052] 20 terminal contact
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[0042] 10 bottom opening [0043] 11 leg [0044] 12
side guide walls [0045] 13 through bore [0046] 14

t hreaded bore [0047] 15 conductor bar [0048] 16
openi ng for ground conductor [0049] 17 cl anpi ng body

t 50] 18 transversal grooves [0051] 19
PAT%@&@%MQequaI i zation bar [0052] 20 term nal
contact 9 4478122/ 0212701- OSO PATENT CLAIMS 1. An

el ectrical plug connector, in particular a nultipole
Lt e‘?xmlnaﬂnc@lddpg epnngAier.dh patishiene multipae termiwirpdapsdrragd/or

cont gl Lomppipe 3 B RE ol P oL Rl R EL s R Bpmonts that
has aGORMRESrisRIR aht A& onHiicté@nBetRnideMH thE casddf which, an electrically
electrically conductive netal part 2) that i S

condpaiivasrptsl pagr@) Winkisdoineeddn ope gigce is @atighred @ast legpfeone narrow

side ({e}ﬁé nngg ggfar%%tqorb h%?gc% én';éigel%grggrﬂg ﬁlfc}%{)r fa%ljaﬁ%l & ?&H?‘ agréserts have
flangéd @NB&Eng Pindhad hoks p@%h&@tehﬁdg&& ho®indsamdforsbetdlngbinéts, a

housi n s and/or control cabinets, a_ conductor bar
condyete) bap 4l5) hgvmg escealy eumaeiEan fona gerung cgn@mﬁm 308 Acpkanyipl bar

(19), ﬁ@&sﬁ)n%?éeggg Pl%ra te&ﬂl%%\ ?%\% @2%’6&1 gﬂr%g (?t)the ?%nélecuon of

SCrew
the goand e@xtduomr oh thd ﬂmetagpzﬁtl(ﬂj aeredU Gshaped(methh&arﬂe (Blfoprcéiving

nd a U ane for receivin
and g&}ﬁfyﬂ aﬁrﬁ@nt Z% ity g%@e rP@) 15} ehich B gnarletls pftset from
X7)
o L 1P s 00 5SS o
(2). configured on the nmetal part (2). 2. The electri cal
pl ug connector as recited in claiml1, wherein the
one-pi ece, electrically conductive netal part (2) is

2. 'Taiql%e‘?éct@’a?ﬁﬁlg coﬁnecTJ}eas?é&t‘éH'iﬂ g@im Rl Ug connector as
recited in claim1l or 2,

wherein the one-piece, electrlcally conductive metal part (2) is made of brass.

3. The electrical plug connector as recited in claim 1 or 2,

wherein the U-shaped metal frame (7) has legs (11) for guiding the tension sleeve (8).

4. The electrical plug connector as recited in claims 1 through 3,
wherein the insertion of the electrical conductor into the tension sleeve (8) is limited by an

abutment provided by the angularly offset conductor bar (15).

5. The electrical plug connector as recited in claims 1 through 4,

wherein the potential bar (19) is designed as a leading grounding contact (20).

6. The electrical plug connector as recited in claims 1 through 5,

wherein the metal frame (7) has a U-shaped design.

7. The electrical plug connector as recited in claims 1 through 6,

wherein the U-shaped metal frame (7) has legs (11) for guiding the tension sleeve.

10

4478122.1 0212701-USO



wherein the U shaped netal frame (7) has legs (11)
for guiding the tension sleeve (8). 4. The

el ectrical plug connector as recited in clains 1
through 3, mherein the insertion of the electrica

u 1.0 t he tension IS.Jimted by
8. aniteiea Bk e B 202 S Rt ol ey
whereﬁmwmshap&ﬂheﬁanﬁhme 57) hes@n eh%ﬂmw 6 et RbREICERDALCSPRvhich
as recited in clains t hr oug wherein the
engaggstietatthetengign SJ@E‘QE)(SDS desi gned as a | eading grounding
contact (20). 6. The electrical plug connector as
recited in clains | through 5, wherein the netal
9. frumeeléchicd phugacounshieimsdeslediigblainf 8, The eI ect ri cal
pl ug connector as recited in ¢clains 1 thr

wher%méheeinﬁemﬁe ofhsitlgsirérahangucior dne ﬂ(eﬁyn%%rsslpevgéfﬂ( i finited by the
he % ion sleeve. 10 44781221
angm8§i£gg§g%ﬁg?%_ zﬂglectrical pl ug connector as
recited in clains 1 through 7, wherein the U shaped
netal fra has an ang uIarI of f set conduct or bar

10. (1By fi]\?ﬁ“é‘?? b ge%ct@rrwe%é 1 ghinphtepeghe (8). o
wher%l\qﬁ% P%ke?ﬁta 152&%& PLYHEEHGO BEG S as %%ea[d%fg I%Qndlﬁ‘ E&rﬁé&‘(@@) is
el n t ein ertlon 0 e electritc con uct or

configured oh llee metabpah(X] eeve (8) is limt ed by the

angul arly offset conductor bar (15). 10. The

el ectrical plug connector as recited in clains 1

t AUt Feal PRI @hReRoRRTER U 3h oRE6S thd %)ecec‘ﬂﬁ% (éﬁurh§

desi gned as a1l eadi ng groundi ng contact

whergintiid tgnsienlsloevet (8@ ismapatile phelamping elqclmca‘l’h@lcteic‘em ham different

pl connector as recited in one of the preceding
“°$@F§ﬂ’ , wherein the tension sleeve (8) is capable of

cl anmping el ectrical conductors having different

cross sections. 11 4478122.1 0212701- USO
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