[ 20808. 0212701] PE CONNECTI ON FOR A Pl 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 thgﬂﬁﬁ§ﬂ2127ou
aut onotive industry, machine-building industry, in
pl ant construction and in nmeasuring and contro
engi neering. Termnal adapters integrate
pl ug- clin RERYNECTOONAGDR iAnBEY AN 21D CIORM STO N NBCIEIR. es
termnals into one space-saving, individua
connection el ement. Wen used together with the
0009°" ' PRORELDY iNRHEbNBatCLRREY D BRY g BF QbERal A &hn
[ ﬁndustry conpétlble |é%dl%% th ?oug ? Fines ? r&%g ectors,
in pattionkar td mulstmoﬁfetenmmlal &apfeROQRY oribntact imgerts these telmminal adapters
conduct.or c Ln the seri.es, term nal section,
beingg3pq iidev EONHaE AL PR CO R i By B e o
machirR-Birdpg 1%dﬁ§fﬂr{1§1|an@&ﬁ1§ﬁ"§cft§)nta.‘ﬁd ih Hehduri@lad RoftréRnBineering.
and rapid assenb ferent connection techniques
Termmh adepass b‘éeg,rg‘@q)ltngacomhetoc gmtaqinnserts end downsttelam series terminals

erent. perf.or.nance c i ncludi n
into offe sper ki Bom N ED FuiRERT SRmieatiiosnied fotter RitThe
correéipa,ﬁ@an%obﬁhg,gc&Wfiﬁa@ls ﬁ}%vfd@rf&l & ﬁagstga&ﬁmba{ﬂfbfé feSding-through
Ground conductors are frequently used in

of lineq thequghsahtrelorshinst WeHs.syst ens. These ground
conductors are also referred to as earth potential.
In electrical systems, the ground conductor has the

[0002] ask Withpegi& €d 1he @oR@Rdreohh@iodAHUBE QtfesGORtiAf tsection,
vol tage and the system fromfurther damage. The

differgiitsoraection derbpistues gan bsesgr lferthaOtte 2&1@@16ptgrrpmgleadapters to
facﬂlt%%trag ﬁxg%:e d g ﬁ%ﬁépﬁﬁ* GG %b%c&% %Eﬁ)gﬁ dsectaﬁé $5'be used for

ous rlca equr pnen
the coaatct hserdtdinahé diifetrerﬁ (peffafmahce whesestimgudihgséreweeliimp or insulation-
vol tage of the supply systemreaches the externa
dlsPla&%*ﬁﬁ‘éfr?@H{l%CU@flSatth%c%}t%fé fpsers peipg GpmResed of feraalg gad male inserts.
circuit across the ground conductor serves to ensure
that the vol tage between the device housing and earth
[0003becor@sund esroluc{o@Of4 ffrequierttlyeussd nealbd:tmaal dohgection systems. These

grounl SPRUIRIOTs Ao S Tgr6 o8 BTN it G iceround
condusgﬁ thgﬁfehfé%iﬂkﬁ 26y Zﬁwgfzer?%(gﬁl tdla%ge%@s%&)tafe@boua%e RBA Yhe system
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

Z€ro.

[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

equi r.e that the ground conductoy be incarparated
[0003]rer efiFFmad eRAReE VBl L BeRS PR bRl by the color
greenBIRHAGELRNGnh&@ont Ieaﬁﬁgqg e%@?m%ﬂﬁ{a@h%‘;éjme{a'l Hgtﬁingq&nd

groundi ng-contact plug conn ions, t groun
grourclorgd o@ttant cosnactinm doewquice thatthe gramddionduaanteaintsporated

T YT T I W
Jines. @t g‘i‘fguﬂlﬁﬁﬁp&ﬁlﬁéf@é@é édrﬁeétfo?lg‘ict?laggcfu%h gﬁﬁﬂlc@éﬁis 86fhel 38 to the

known term nal adapters and contact Inserts
groundH@ ®ntagtd whichipeovadrfop pe anistertupted domnegicat fdhdPEound conductor.

ground conductor system See the product catal og

"PLUSCON 2002" TNR 5123513 / 01.04.02.00 of the firm

BACRGReTUNDINHER AT & Co KG Bl onberg. [0007]

Mil tipole electrical plug connectors having an
[0006] ns ul Gitddrerdexympanplydram thy related ast e thd kadwrcorninet adapters

Lenments .that ha onpnect or side.and a conduyc
1c-EpTELE Fp HhogBO T BORRRR uRS sobliR A ih FRditEd BE eround
conducRT ¥R Etelnx 868 1he Groet &ﬁab%epm@czmz@dg’é TNRG123918 / 01.04.02.00

Cer mran Pat ent 82 15 606, or are described in the

of thedisrmBlroemizt EpptapEsmPHI% CR1RG, Blombeeg. case of these
known plug connectors, the ground conductor systemis
typically constituted of an electrically conductive,

[0007]et alNMuipbleXdldigridil Blig&Sonbigidsts WaViGH ad istlMg GoBY S§ipofing the
I's configured for receiving the ground conductor, it
electricabauéach glemeptstthatiap g cppiastar swfﬁ\fmﬁ@ candysier goinaewioa|siqs are
. ded . |
nony 5 B B ey AR MO BRAEA 9247 TLE AT

Germiry Patest DY 809606061 drbidsscpibed osthe Gesmpi OxiedEDEWT7tIT A 2. In the

thread for receiving the screw connection that can .
case Oggé‘?SF R0 Bb@rqoma?ﬂt@ﬁeﬁae BFPuUnd sppRetorsystgmyig fxpagallly constituted

of an SEBAILEnd BB Ele Bl BRRE AP pcn Sy § s8R i
confighesicior beedivarsg the prassioadypdtart, & iacidding a retamignmaméer having a
| ate-1ike.form.js unbrella- shaped._ The tal screw .
one-plgec s 14 Pif def Vﬁﬂgi TR TOBRECHBR 0% BHA DRk B0 thin
due toltMe ﬁleegﬁxliélé‘l@bﬁ?bicxllyaﬁﬁh'f&dth@ KltBdseOfs ﬂrd)\fld&?@{wﬂé ggfln*ead for

_[0008) In addifion,” fromthe German Utility
receivipgrtheiscrew (@Bn@sion (that can eastlpibe overighteaed onusidnse tead forceful

one ndi vi dual pl ug-i,n. contact., it is known that jt ..
sctuatl” FhC Sl R es ol g Risk B il o & e PR et dis,
whichQy glké dedetided hga Efesid’r\@ fa8d AHAD A the 66 Rie PRENTIREToRM RGmbrella-
the same into thin sheet netal when connecting

shapeq. dihgtpefel] spravaprybthe small nesel Rlate san beeerrenien-protested: tyea
galvarﬁ&?l%pplied 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 clanp, as is 2 4478122.1 0212701-USO

known fraomthe Gernan lication DE 103 15 668 Al or
knowmfgomdhe HRrEstApplacationgd { ¢hi s 668 AEontheSiermas ERamined

i . r bar. .
AppIfRHEEIE Mot P8 BaBEUER e OnE FRIAHS 185 oBRfurtpp e igreover in
placeGidwableRayanagdHadips,3Be Borm&A Paent e 3PB29%7CH or 3825 wiss CH

8,.di sc%ss al so usi ng cage, clanps fabricated from
392 £5§|41§fuﬁsaq &9 P3ipe exgsedamapy {pbrigpted Fomrobidineajerial senaciadlaifor
j t t 1. ps. [0009]
Conn%?@ggﬁc gﬁ@ %gﬂ\l/{}llag)?sdép ﬁﬁln%l n érﬁktgﬁtfelbg when wor ki ng

with electrical plug connectors that are equipped
onduct or _system having this

ith a. PE. d ing | .

[00093} E)r e P%Eticg{% 2139% diemenih sffedorhen werkimecvith plectrical plug
CoRve ; e

connd RS 14 AfbVecuibt Wiftid BB Brodl SRR, LI ing tis 4

aforementivnet eonvendionklesceoy eminecivreiethmiogy. g\eﬁﬁmibtéﬂts'tr_e@_ dn induce
retightening of the ¢l anping screw and thereby giving )
loosefifig 57 s AHBH coUEHPy AF SHERg OB Lindaser PR apsveomneotion,
o . o r‘
s G INER SRR URIGAIIESL G SR IES Y B |
overtighiegingqreblenudesenthddabova Theconplhaors tpbecaskciebate, therefore,

provigflt 556 FEDBAATSanch o Lg o account

| BErelbi hf &% GhbARbARNAR ihieacEARHU; behni
P <L L L8 e Sl i

procegsofpimer engumingoyirogiihgqtites draspiegionghs corelnctot;adiii isgot
f the.particular nduct or. cr.oss section )
operafor drendiy pipCGl PRAHIeR SO BRIST R URSLeURE AR GelPaipe scrow. The ring lugs
of theQaitiBalae cond i@k Qrosd sbationBqueh®yB@akt thatch AR fastbfing BGew
. context of the aforenentioned screw connection
diamef&chnol ogy, the mi ni mal anount of corrosion
protection provided by galvanic coatings can have a
negative effect on the |long-term functioning. Wen

[0010] nst & furthgr dlaevbagkt BURdl, BAnE beitext.of iheafBicBAtioned screw
~connection can becone damaged at the surface by the '

connegtyy) tegholegy, thegginimalpmquntigherregsionpretection provited by galvanic
. Ui 3 t . the nnect .on

cotin bl NELATRABH GHRDL B U3 550881 QR PRITRSL R o

groundbéreluctor ibe ckati ¢opneditnpae devsrhdrdanggdenrt e sabface by the tool to
urther designs would be required to permt the use

b E
eusedt 5 cage clanmp. 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

001 TSSO S8, e e

part, 6HKEMYRNG LhelNEh E0hckelNBSQVERNSRATMENGESnS 8Rp ] Sichyde
a poor electrical conductivity of the clahpihg poi nt

ratiofapizatidrecapl d el inaterttie oeet for therthmadedpbere in theand8lR2t df the fixing
0212701-USO [ 001 | diti it ld Db
brackgE & fiescriw chinekfiby et v piateRe SRR ne et al

part, for exanple, of the fixing bracket, by saving a
manuf acturing step. Such a_ rationalization could
[0013] i ni Heg ebietieof Hreeptesent invhrtiarhis cthawforbapaleivise ahelentical plug

rt, of the fixing .bracket for the screw connection,
conn@RMhafipecl o SarMtsrith B 18 P bl foRistatsy ShRcal i
overcoRic@hé afoterh&iRioREE ERAdvAnMSBHAL DoV RIe altB@MEdaPhFprohdh for designing
devise an electrical plu connector having a screw
the scg@w serrdcHanfasd rake 1PPOsgibdutecnswn duekide gygshamical hertnection and a
W L L over t he af orenenti oned di sadvant ages and
Iehd%%gsgrgﬁgoﬁgb'nical approach for designing the screw
connection, and nake it possible to ensure a reliable
mechani cal connection and a reliable electrical
[00144 ot Slchs objotive) is Fphigvesip asedrdance svidcihe presentiipvention by the
: i ng Ld 0 .1 he
charoBgHPRE RS b ol BAEE Eh oyl ERb 1 RO and refinements of

the prAsbna irivegieaisile bhrodiemphnafiomrteé folRMeRE SepthderittBims and the
present. invention will becone apparent fromthe

followigg desgripgomependent clai ns and the fol | ow ng
descriptions. DEFIN TION OF THE OBJECTI VE AND
ACHI EVEMENT THEREOF [ 0015] To devise a nultipole
DEFINETTIOM &IF BHEFDBIEEHMPpARD AWCHTEMBMENTEEIBREOFOf t he

resent invention and/or contact inserts for
[0015& ect q’,ﬁé(Fseﬁ 1’9@1’[]@8 ﬁg@lg@lﬁdaptﬁ)éeqwda\yqt}h@e%@?tures of the

presertYPRAkibh B8d/oP oA iREEHs BB S E&g;&ﬂni&ﬁ&gﬂﬂg ﬁ{sﬁ{aﬁng body

si de and a conductor connection , e presen
supportingtht icomtaghradenetes hdong a c@ibegroosidd and adundwrtorspahetion side,
that.is constituted a one-pjece, electrically.
the prigAtnER R v P faec BBt Salbe Ry Suhnbet s gandiued of
one-pleSe, GHTRAREY cOhductive A3 PArthe BY & cR@W fndction that is composed of
corresponding termnal screw, to be used along the
a tensiongieeye hawng asptfespopdinga¢rniing soreay, i bewsedelelg thatraniversal

side advant ageousl y 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

ol 584 NS BUPERAE RS b EAEPAT o ersion

sleevé @chBi@BIthe terafishl RAKWG iktRIdRLaH REMAILBVE MHrSugh RE through bore,
exanpl e, for fastening to contact inserts, 1n

and theatepsien skgeve rintrodised fronpbdlew thrangh the fresnabpenirgdhe csnnection
t ensi on sl eeve technjgue.that is .

e et B8 S R S R AR rebg e trmine

screwt @ehplacimtovtehbrebdatsopaimdabiidenadr tRAtHUBYsS in fie rterihsteunssmeva

. urpose, the netal franme has a bottom opening. T
Slmpfﬁﬂéwwg sleeves geaikiqyyn Gewdhetrdeied ag, fohexarepls foom sheeve.

j . 212701-USQ | ocated i.
el 0 2498 00LE =y o 78 SRS R Rl 4

seriespetrainapard pritedigirtlie bbb sbMkctish @RYBoILEE TBE &ithgnpld.he
termnal screwis introduced from above through the

t hrough bore, and the tension sleeve is introduced
rom-gel : . i.ng.  Fthe copnecti.o
10017 e b e il TR RS PP AT screw
are advatiapédustyesiadyy ofSCstess-0grrbdien tratiihg adsist&s he-giali®copper alloy,
ce into the threaded opening provided for that

therek&@%%ﬂ%w iskio Hasting agd éheconseqoengss dharefs push as uncertain
I e related art, for exanple,
Conta‘fctrcgﬁaﬁgé%gyﬁpa%%%{%&o25 or DE 94 08 053. The

tension sleeve principle is applied in _
term nal and printed-circujt-board connection

(0018 ¢ Lﬁ%ﬁ%@? tgnsioneslevstechniaye foqordme te diesresensinyention is applied
to the PECALM AR IR §¥§?&ﬁ ?%nﬁﬁ‘éﬁie&ag%& A DRt hSLH Hn%erlllding on

screw are advantageously ma a stress-corrosio
the particuddtirequireasing tearunnbityin-agosadectoompyfar tallaym? of frestebi used for
el i.m nati .the risk of .rusting and the conseguences
the cieiFe 8Py AEhien Do Al meaRe of T BACEeETE) e
functi@n isHBRIorS HeQevatR PEBLipN €N rdsPEnde 85 84 QR R, BRMErminal screw is
techni que according to the present i1nventiron Is
bracedyggsinsé the elestti¢rdlyREnguasive dlanumd (eferreddy s g fHdowing as top metal
ery nal, adapt ers an on t Jnserts,. dependi ng on
framef FLIR e BT L AR TR, hERRuRR et e eOnductor
bar. Daeed themig claping fdeFodiltg ﬂéxﬁ&h@ﬁght@niﬁ% eStqh®bf tht i@minal
cl anpi ng body design to prevent accidental ‘| oosening
screw,dhe elping bedy0f the feagion ieeve tlamself-deforms butbe thromedivore
e i BC] e to.actuatiaqn,. the .
region? (X s Bl 1 ikt Bort FRAONAC U ARG 1o e
deforncatiod wd theve ambapebody (tea$ion sRevd)OThdodths-rbohd Oié4aed Bsre

produqe e TR LG AAeT GredIfUeien RoRPISt | R e TEB TR et 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 eade re.becones out-aqf-round due fo._the elastic
electricy 8?%%-; 2 CIGFOTE ACTE |1%W9?§ fswﬁggﬁeawgitﬁ#@ﬂma% screw.

The out-of-round threaded bore produces a clanping

effect and the thread friction increases. This
(00191 anpinragldéidnethte dns-pignepedactaidallycandyetteusetahpart ofthe PE ground

configured in the tension sleeve in the area of.the
cond R RbE R etfio il Tebia B RR R Prb e g o2 e
PE tef@HAYEsR4ct OPER Iddding FR@rmial Sorfthi@ BhdHRStadty ThO BsR MsRGs to

of the clanp connection of the PE ground conductor
alwaysyrshighly conteetdho arxpand gondustaatlirgrin tharcase aheblipgly disposed female -

Or r oS pr ot ect i,on i rovi ded since.the cla .
or miS 8% e R ARACT el RGP Bl s SRR fungiigns as o
contifultfis PEREtofid cdrdRctol ke AT IRt RGIBY b1OME Y tehBSlWqn & atibn is

the metal part for the screw connection clanpin
alwayseanared by threpejersinh baciaribuease of the istegratinnoéd terrrhneg agéapter

. . t i I . hni,que.. . Thus, even

havink MHeRR e 5L BOP O  PaRe bR SIRb i er DY Byl

sl eeve techni que ensures a reliable nmechanica

connection and a reliable 5 44781211 0212701-USO
[00204) ectin exgmplant aebodinprird ey rresenhapventien isdllndwséedimwely

' ' : L ermnal: ] .

scherf i LRl S i SRR in BB et dE il cliByine
Specifiedlsl, part of the PE ground conductor systemis

designed to al so have a potential equalization bar as

a leading PE term nal contact. This |eading PE

erm co )
100213 o2 LT 2B 8 3amet i B Comnifr KERE, £ {chhiiors

the case of obliquely disposed female - or nale
inserts. . The second task is that the pogentjal |
[0022lq GalfIGa? o3 a SFRRRYYPF IR FenggtiGr TeaBmR iehsig seve
techn@be¥nd conductor system The continuity of the

potential equalization is always ensured by the

potential bar in the case of the integration of a

SRR L B R TR R ——

tension Q@204 teBAnG8EP! ary enbodi ment of the present
invention is illustrated purely schematically in the

drawi ng and is described in greater detail in the

[00241 ol'l ?‘Aﬁgng 'slgov%? g ?eilgtg&—%}tl . slc%e%g %%:%negt:i_;o%g r’[émﬂlsﬁ fg_@‘é\@re\% connection is

el a taft screw conne
boltedcsteld pothsial equllZ2ionfshStemZnsthvimp ThepRypdsy BEthe PE screw

term nal connection featuring tensiqgn sleeve
connection is to accommodate a green-yellow ground conductor. Therefore, 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 sShQ¥wn) . The purpose of the PE screw connection is to

accommpdate a green-yel | ow ground conductor.
Therefore, the PE screw connection is constituted of

[002¢] net Ehe eue-pinge RBinodtali mrtlfabe cate oih@d pwhdHin@technique and
| vani d of a square-shaped netal plate,

formethysthe f%{h%é%ﬁlﬁ b BedrshEisRa Bt afgt leashasg retainng
eleméHyiar gﬁg_ké%am ro@“t%@‘?@éiﬂir{glugﬁ:rﬁ&{@ Y- e ; %ivggé %%nﬁt%li@&%tal part 2

In addi ti on, the neta ate is _
to corfaetiiageats\hotrshgwoh fersexangplé. 3n bddicon, RE gatal pat ¢ ainl the form that is
In the case of the PE

T AN T
flang®e3, SIEEH hréQquipPBd G3EH At RY hdle b Iirgrlﬁ@et@.qt Sléj?]ﬂoese of holes 6 is

conposed of 'a one-piece, electric con .
to leagglirapglpsarews forgpg¢renaieycoofachinassin @nREctdElidusingk (not shown),

ot | ' t [ I echnol o 6
for xR Skl s S5 s ] ey vt s poecdapter
platesRBot@oain).part 2 fabricated using a punching technique

and formed using a folding and bending technique is
constituted of at |east one retaining elenent 4,

i ni [ 4, fqr. joipin ..
ou27p o Sy Bl 2R S0 SRR S L LI g
elemeisolva)d te@ina@saRITE shdpad A1t H8b 7, BB e KM TRe pliPose of

the formthat is angularly offset fromretaining
U-shapehpstad frame “hisdo agcomsaedataRB terana) somectior B esabinythe wasion

i [ d wt unched hol e
seo kRS, B B S5 R 6 U A0 o
correspbmding REsermeingl st 9§ a3 shajedgndthler 406 868 a b%ﬁft%f r?f Bpenings for

connect or housi ngs (not shown), for exanple,
accom@%ﬂdgpﬁgte@é{?inﬁiqewgad-throughs (not shown), or for

installation on adapter plates (not shown). [0027]
PE nmetal part 2 extends perpendicularly to flange 5
[0028and Anfreretraal Iredr opening hHowithgPE gt@iErRbsddkbtor@0Gecess the ground

' 7, f ' th
contl GRS 218, Y SDPRITELSL LR, T oL 00, 1S

s RSERTTSSaL 14 0B, 6P 21 BUASSHE Bl 7. Lo
11 of J-shepsdpoetelirane 7 formside gusle eamlls 18 fan@nsibn 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

accomodati ng tension sleeve 8. 100281 A front and
rear opening allow the PE ground conductor to access

con lg?ﬂeqd%h]%gg(dg Hﬁnﬁg"ﬂ% geci‘t ol’rlaé gﬁ]?l{]elgﬂg%é re]lflé ?sggcisgggnséld %g\tﬁshSeiped metal
framb Mtih QAHE th1RkvsIBAGHAE: i 85 Y8 R8I PE $rBEnd YWhdyEQGP

11 of U-shaped netal frame 7. Legs 11 of U-shape
openir Hi off teagien Fe¢vsrinGondactgubatd Sweakiires it £xan thexRl connection

oo L MRS e SRS TR oA 508 1

wherlenéibn dR¥FE 8 idvES RS ErshiCrbbiRstIQrif HRNEttony%idt bPeorlictor
PE term nal screw 9. To this end, PE term nal screw

bar 19, thys jmibe sidedasing thediih etosdd comdngtyh, that extargl inrpatatle! toopamping

Lon, of . netal. firane 7 screwed .into threaded .

body kLY §id FBA A Bau i BEYRAE PP gt RS Brovide fo
a brefitihp @58ughl €Ny WXisting @xRleQaye?s off tHelHR Hrolufid EESRRILY EMOS notably,

further torsional twsting of PE termnal screw 9. If
howeyeptrags e grO@@ﬂi}lh&P@f‘/ldesfgt mpell-peapfiPh grovehesnsiactor connection

8 onductor is pressed, along with

and ﬂtﬁlgsﬁegll\égrr? %’ngx‘?‘g{ag,&gﬂg‘."ﬁ t PE termnal screw 9 in

response to the torsional twi sting of PE tenninal

screw 9 (not shown_ in FIG 2). [0029] In another )
[003Y e i Iy the ersd ionepiecs mejal pae 2o p detenp eguplizationbear 9 in the form

. 7 .

 of a 888, PL fopkron ARABELOMEL 0 SR S 8 Muty i fomges 5 and
oppositelitdhe Zacind2d2y Side LB amprbhgictied 3tthataccanimdatemetal

termnal connection 3 and i.S positioned on U shaped
framerrit‘é{ en msiaigngrheany-guiyipdesizal piyg ennscetsrsalrading Magonnsction

' r [ of

v RaRRE ) St RO, AP B FeondRER 8B “cven

thin PE connection ground conductors are properly

d i abl I dinthe flat cl i_ng- body bottom
(00317 | iR rcrgq_eré@gmsl gfdod iy EI0G e fhail Cémewisof a one-
piece%eﬁedtﬁgélﬂeco?ﬁﬁét%Iﬁétgfé)aﬁ)tf 2 m%“é:{eﬁginla%oﬂéct'&rwﬁaahﬂin tension

e sidé facing the PE ground conductor, that exten
sleevé techrnlogy, differs frohathpisperifibedyodiotentim FIG. and that clamp

tangentially to . inserte round, conduct.or , )
comne BT E A dSpoR b aE G Gier ot B ot gt potggend in
paralleXioSlanBes th@ier thayELshastdl thitgl P58 7 OWRGseGRIMFBIE i 9o accommodate
Mbst notably, however, transversal grooves 18

the tepyiony plaevertoehnglqgyl is-anegnlefly penfigused an owitad pertdr The inclination of
C i, O. ood copt act ndi ti ons.

QRS 4T B TP 908 SRR SR e o

perpepditelai sudface g0 ahhgeas. iaRetia¢link8oh BndlBEo GBS 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

WI' 3l pl ug connectors, |eading PE
LIST{:B;%nec i on égro n E§gont act 20 ensures a continuous
PE ground conductor system 1. [0031] PE ground

conductor system 1l illustrated in FIG 3, that is
[003yonpoked ofPEagiened conduetor sesterst ri cal |y conducti ve

tal, part an term nal connection 3 featuring
[003 ensizon sloég ééjcteglféﬁnﬁagtgy, differs fromthe specific

[003nbodd nent témmifdlGonRectiont hat cl anp connection 3 is
not dj sposed perpendicularly to potential bar 19 and
[0036f0es hot eX¢taming ¢lemgnfr al 1 el to flanges 5, rather
[0037ghat 4 shapgd, gretal frame 7, whose purpose is to
ccomuodat é e tension sleeve technology, is
[0038knguléar | y andHediotd on netal part 2. The inclination
f c¢Janp connection 3 is approximately 30 - 60
w””ﬁegrdes, p st rf’é%‘lley 45 degrees relative to the
[0040£er pgndi Cuk&rioﬁ%iée@ﬁe of flange 5. OQther inclination
ngl es out3|ée of the previously nentioned angul ar
[0041fiegr ®es ar ermimut ecreabl e. [ 0032] The term nal adapters
hat .are optionally equi pped with socket or plug
[004zionne@tors QiteMORERINE eat ur e PE ground conduct or
[0043pystaqm 1 afe%rgr ding to the present invention are
preferably nuf actured using the techni que which

[0044pr ovildes f side gnidarveplilsar | y di sposed PE protective
trated in FIG 3. 8 4478122.1

| eeve, as il
[0045F 515381 USHTOYEPUF REFERENCE. NUVERAL S [0033] 1 PE

[0046pr ound congyedied bepst em [0034] 2 one- pi ece netal
art [0035] 3 term nal connection [0036] 4 retaining

[0047k| endht [ GOGPPtoBbE ange [0038] 6 punched hol e
[0048%'0?2?§‘i zargéeﬁr@fﬁro?g?ounh%gggdcm% tension sleeve [0041]
[0049] 17

[0050] 18 transversal grooves

clamping body bottom

[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

0Q50] 18 transversal grooves [0051] 19
PAT g&eﬁﬂ* equal i zati on bar [0052] 20 term nal

contact 9 441818.1 0212701- USO PATENT CLAIM5S 1. An
el ectrical plug connector, in particular a nultipole

1.t eAriclegiricall Bygeonagediroin paridewlarat mihipelet ternpipaipadapien gnd/or

.insul ating body su rting the electrical contact
cont i el oMirrithe Hiutbo Nt e PP Linl UhclecriEe) sanigetiiements that
has aCRAESLSH e &iddecordicloP EorfiReGorPdidéVih ElE ca8lof which, an electrically

electrically conductive nmetal part (2) that is
condpgfivearetphpash@) phas éseformed srdriequieasds epnfigur¢deers ot loass one narrow

' ' f st he pl.ug conn . the.retaining.
ide Q301 M S B N BRORRTOES (e fiocr ave
flangb$ €8) G@sing punttesd iddesAENfhEEhtdidh e HRbink®hnd/aséRifioNBabifdts, a
housi ngs_and/or control cabinets, a conductor bar
condyetey baﬁgbﬁ)ﬁ&vwgs%%w comeeton & afgspund epnduetar ewshaipetertial bar

n vV .

09, B RuPOLGRS P Pt O RS Bl o cqupcsion o
the gand echdueroreh the et Har (2), eadd UcitRpedmetdd EraffRl(@) f@dédeiving

(}2%, and a U shaped netal frame (7) for receiving
and gyihingthedennipn Hee ved Rl itbh a spadigior (bay (15anwhisgh éornaubarlyroffset from

; i LS. I t o) {

the gl Shkip)9) W Glpob S AL Bl e R el Engb U afl et part
(2). configured on the netal part (2) 2. The electrical

pl ug connector as recited in claiml1, wherein the

one-pi ece, electrically conductive netal part (2) is

2. Bgg e@égt@d’a@ﬁﬁxg co%nec¥&ea5%&fehrih ¢AimA! ug connector as
recited in im1 or 2,
wherein the one-piece, electrically 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
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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, wherein the insertion of the electrica
c l isi4mted b
6 onOREERleal PG LOR AR L AR S E RN Pl g, o0 ™Y
wheref0th@UCsRapelanetfllftgme 67) h'ﬁl&n ehg@ddrtyi effdet pdndyctoo bae@Spivhich
as. recited.in clains 1 through 4, wherein the
engagehingd thedensiog sleeds)(8)-s desi gned as a | eadi ng groundi ng
contact (20). 6. The electrical plug connector as
recited in clainms 1 through 5, wherein the netal
9. f Taeeletitjcahplag@othestapeteoited irgelaint 8, The el ect r i cal

pl ug .connector as recjted in clalns 1. throug
whereji B dFSerHeO 1S Rspeigakrongyctey intppthe ?ﬁnsmlff%@ §8>(li {imited by the

ion sleeve. 10 44)8122.1
angﬂ%gﬁ%@%ﬁgéﬂgﬁgg%?L@BZIectrical pl ug connector as
recited in clains 1 through 7, wherein the U- shaped
a (7) has an a ri duct or bar
mf%s elﬁﬁ‘iﬁfgfapléﬁﬁa@&tqfﬁf efie i etk s (8). 9.
f lg [
Whefe}ﬂ%@%ﬁﬁ%l e o B AR h R b S ) 35
configurddoort the metalgiacn(25| eeve (8) is limted by the
angul arly offset conductor bar (15). 10. The
el ectrical plug connector as recited in clains 1
11.  {ThougBrRal Mﬁgﬁ@ﬁ&cﬁ‘)r BOERALA A orRAF tﬁelﬁx)ece Elgmhss
desi gned as a | eadi ng groundi ng cont act
whereguthe itgsioacslasive ( $)dis nepable gfanlamping elegmcah'mdgbtem havm different
connector as recited in one of the preceding
Cnmsg?ggW% wherein the tension sleeve (8) is capable of
cl anmping el ectrical conductors having different
cross sections. 11 4478122.1 0212701-Us0
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