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"PLUG | N CONNECTOR" -2- This invention relates to a plug-in connector
whi ch .kncorporates arresters, conprising a cartridge type housing of
& nsul:ating materi.al including recept acles for the arresters, ?Qé?)ﬁ#/\flfh
arrester,s i s.connected through a respectlve fuse el emrent and a
contact to a conmon earth strip and is excﬁaﬁg§ab|y retained wWithin the
respectlve receptacle by neans - of a conpr essi on spring. To protect the.
vari'gus functional parts e.g.. of a 10 tel ecommuni cation system from -
e cess currents, particularly'fron1the connércial mai ns al ternating
Ceur its, arresters in the formof plug- in cartridges or connectors are
~enpl oyed which in.the case of an excess current .of long duration wll
connect the 15 prot ected conductors to ground potential, due to fusing
or ‘nelting of .a fuse elenment. Such a plug-in connector incorporating
arresters is described in. German Published ‘Speci fication DOS 2,428, 266 and
‘conprises ‘a doubl e-shell plas-ti.cs .housing 20 in which ten recesses are
. formed so as to extend in two rows offset against one another. Each
‘recess is adapted to acconmpdate an arrester which is |nserted by hand and
is retained within the recess by nmeans of a

"PLUG-IN CONNECTOR"



ression spring assenbly; wherein a conpression 25 spring*di sposed -
AM tthin a dish-1ike bulging porti. on of the housing urges a tapping contact
i sposed wi-thin the housing so as to be |longitudinally slidable towards an +
e face of the cylindrical arrester. ° Under- the action of.the spring '
pressure the arrester is supported 807 via a fuse elenent, -by an earth -
- contact which is a bent extension |ntegral W th a continuous conron earth

o strip. Thi knqmm in_c ect has een W del y accepte cause it is
i nexpensi rﬁ%’fta‘&%r’é gige%a 22 P YEAR p‘fﬁ’%‘f o gﬂlf:gl i ke ot her
- known devmeex;pasaseswramrem"ufsa,n Eoblplrslseathpemdamtaudgs PgBel, 929, 845

and DOS 25653840 CLE0 Dal 1 ﬁegw“w%em&ﬁg 28Lpadibge Sw s

Pat ent Speci nown -1.n connector, cannot be -
used i.n céﬁﬁlﬁhﬁléﬁrﬂFFﬁr§o gachcaf tVBlﬁByaEFF§§FEFs1§a6ﬁ“6ﬁcﬁﬁﬁch repl aces

t wos conveght&dgh ar &e%tpee&w“e'hefm &ﬂen@ént h@n@raﬁeahrtﬁveahtaatl s to
provi de a 8Iug I n connect r Pcorpor

t|11r11gg v\o}ﬂ g aﬂiest
Accordlng t8 9 éPpFBé LORN2LES? %cBFﬁBF&F ng arresters
conpri seswatbint rtbhje-rtqsqmdlmya ngetepad lfer obyi needms | ref mat eri al and

~-including he arresters, each of said arresters being
connectedcéﬁégg%?géﬁ g% hechanically through a

To protect the various functional patts e.g. of a

10 telecommunication system_ from excess currents,

| particularly from the commercial mains alternating

currents, arresters in the form of plug-in cartridges
or connmectors are employed which in the case of an -
excess current of long duration will connect the

15 protected conductors to . ground potent1a1 due to fusing
or melting of a fuse element.

SuCh a plug-in '-_'conn_ector incorporating arresters is
described in German Phblished Specification DOS
2,428,266 and compr1ses a double-shell plastics housing
20  im which ten recesses are formed so as to extend in two
rows offset against -one another.  Each recess is
adapted to accommodate an arrester which is inserted by
hand and is retained w1th1n the recess by means of a
compression spring assembly, wherein a compression
25  spring disposed within a diSh-like bulging portion of
 the housing urges a tapping'contact disposed within the
housing so as to be long1tud1na11y slidable towards an
end face of the cylindrical arrester. Under the
action of the spring pressure the arrester is supported
30 via a fuse element, by an earth contact which is a bent
extension integral with a continuous common earth strip.

This known plug-in.conhector has been widely accepted
because it is inexpensive to manufacture and easily



515 . respectitve fuse el enent and an earth contact to a common earth sty
and. ‘bei ng exchangeably retained within the housing receptacles by nmeans -
4Springs characterized in that each of the arresters includes three .

el ect rodes each of ‘which'is connecfed to a.20 .contact pin, that the

contact pins engage into-clanping cont acts3the two outer ones of which are’
connected each to a tapplng contact extending to the outside of the housing

and -the central i n t act. ,.bei ng conpected to.a U shaped earth
trip, that the %&Jep'gﬁ?tegm onBHE 141K, PPRET KROBR SeViicss. 4| shown

di (?rs‘ed bet weenin hGecmanr zfiuhdl:esitedndﬂpeoﬂfﬂmaemmm bes vihi32e f8&FSsand

outmardly and | eot kiza a a t e t strlp

~and that the spfm?é géges(rsrﬁ:slbéé %@%@l |enkl fﬁ %’t‘%’s gr ?‘ggt’zgé |

‘conpri se electrliﬁél%@mt%EIS%IEﬂ§ﬁ0§ SBG@EfiQQQUOMA5%7t %9re§beatknewnuter

el ectrodess of thel gl Het ebhneLRBrOCHM Gt Obe 2uBLHY 10 ©{od 'with
accordance with the |£fe tion will now be descri reference to

-3A- the acconpdif wWFHB YRR ARTEEfLtegsgsash 14£5¥P¥EQHF%PEﬁFe§aFFPaIIy
in section, of axquventiomahnectesténs|uding five inserted arresters, and

Figure 2 is a sectional view along the Iine A-A of the 5 © plug-in
- connector shown in Flgure 1.
S The object of the present invention is to provide a

- plug-in connector incorporating two-way arresters.

10 According to the invention a plug-in connector
| incorporating arresters comprises a -cartridge-type

housing formed from insulating material and including
receptacles for the arresters, each of said arresters
being connected e1ectr1cally and mechanically through a

15 . respective fuse element and an earth contact to a
common earth strip and be1ng exchangeably retalned
within the housing receptacles by means of springs
characterized in that each of the arresters includes

- three electrodes each of which is-connected to a

20 contact p1n._that the contact: pins engage into clamp1ng

. contacts the two outer ones of which are connected each
to a tapp1ng contact extending to the outside of the
housing and the central clampihg contact being_
- connected to a U-shaped.eérth strip,_that the fuse

25 element is in the form of a solder pellet disposed
between the central electrode and an earth bar which
faces outwardly and is electrically and mechanically
connected to the earth strip and that the spring
assemblies for resiliently retaining the arresters

30  comprise electrical contact elements associated  with -
‘the respective outer electrodes of the arresters.

One example of a plug in connector in accordance with
‘the invention will now ‘be described with reference to



' ’ +
As wi-ll be apparent from Figurel the plastics housing 20 of the plug-in
ector is fornmed with five apertures 9 extending in arowin '
-by-side relationship, and in each of said apertures there is di sposed *
-way arrester having three eLegArodes Each arresterlis provided with.
ree contact pins, a, b, ¢ which -are i-nserted longitudinally into a
" respective -one of clarrpl ng termnals 2, 3, 4 forned by Iongltudl nal |y
directed thssi aceohpanping d'hewlng,l anewhichont act pins.a and c are e
electrically connected to lateral electrodes 12 and 12", and the cenW-
contact pin b is electrically connected to a central el ectrode 12 of t he-
respect i VBiguresierisl. aTpdanwy imiter par tiplhy tor sestlion, -of waich are o
adapt ed t dplagcpﬁveomsceeatfeéwafﬁ gafivedifs ot £64T hFRbLYsRRY gRghani cally
connected to outwardly extending tappi'ng contacts 5, 6 adapt téd to be -
connected.to the respective contact elenents of.the separator bl ock. The
centrﬁl Oig wece zuﬁsbaesmgagmahevcemanbnglamr?l Diné eARANSE ghe/hl ﬁh .
- toget her r ternjnals 3 associated with the
re?rgl ni ngw[% V\ﬁ éﬁé ‘gf‘g ?ﬁo&é g@nﬂg%'t"ea d a.continuously extending
common earth strip 7. As will be apparent fromFigure 1, the earth strip 7
is U-shaped, wherein the two parallel |egs of the U extend




Iongltudlnally within the plastics housing over approximtely the entlre<iE%>
“length thereof and the |lower leg (as seen in Figure 1) is formed as an
soutmardly protudi.ng earth return bar 8. ‘Each, of the two-way arresters 1 is"
ret-ai ned. within the plastics housifhg 20 by neans of . a conpressi on spring
‘assenmbly 10, a solder pellet 11 bei'ng secured bet ween. sai d spring assenbly
10 and the | ower surface (as seen in the Figure) of the two-way arrester.

The conpression-spring sse y, 10 conpri se t.al usi rts 13, .14
whi chi are slidabl e one 9eV L b%tﬁ%?g%%?i éf%%ﬁ%ge 6m r£%§¥ Housing
di SPOSed bet weeROt b€ phetplugTim mMensn&omct)fwitm ﬂ:mmrmmes 9
spring assenbl yo1, ngeglgé meaa;&ar%osi&@.eofmeesx%mls&{aﬂg 10 115

limted by stop \ are attached. to the two hou3|ng afts'
13, 14 respectleéF9 °§pﬁ6§¢tép?ﬁt%ﬂE%F¥ﬁr?rkFtQRFRRR%Q Hrivon@ryarrester
el ectrodes 12' hiQingf thheetwewo@“estmaa laxangls tér @ iprigcaticted nach

I nt ernmedi ate sp S I|g Iy S II h q%lﬂp f ot
sol der pel | et 1?ﬁf erg°g§g¢é gf two? 2% ?ﬁ %%Lnghse :ﬁéﬁgiéﬁdiually
respectively \/\hinhorrayrbepéeﬁmel me s@%a‘?—hﬂ@iéml ezmdmeda 2,035 shown by .

portions of thefé%ﬂ@dnﬁﬁbféﬁgiﬁudfﬁahfﬁ'&ibéﬁé%é”fegiiieﬂtBtéﬂgi The two
nmechani-cal |y copnected to §a35u8f netal hou5|rmaénut 13 of the

conpressi on” spr tA§e 5L AR 2 ¢ are trically °°nn¢°ted to
lateral electrodes 12, and 12", and’ the central contact

pin b is electrically connected to a central electrode
12 of the respective arrester 1.

" The two outer clamping terminals 2, 4 which are
adapted to receive the'contact.pins a, ¢ are electrically
and mechanically'connected to outwardly extending tapping
contacts 5, 6 adapted to be.connected to the respective
contact elements of the separator block.

The central contact pin b-engages the central
clamping terminal 3 which together with further central
ﬂclamping terminals 3 associated with the remaining two-way
arresters 1 is connected to a continuously extending common
earth strip 7.

As will be apparent from Figure 1, the earth strip 7 is
' U-shaped, wherein the two parallel legs of the U extend
longitudinally within the plastics housing over approximately
the entire length thereof and the lower leg (as seen in
Figure 1) is formed as an outwardly protuding earth

return bar 8,

Each of the two-way arresters l is retained within
the plastics housing 20 by means of a compresszon spring
assembly 10, a solder pellet 11 being secured between

_said spring assembly 10 and the lower surface (as seen
in the Figure) of the two-way'arrester. ' '



A earth return bar 8 defines a support 19 on which the | ower rmetal-
\N&uping part 14 is supported in direct contact therewith. The plastics
hodsi ng 20 consists of the actual housing 22 on which a plastics I|id has
been fixed in a single operation e.g.s5by ultrasonic welding. As i.s apparent
fromthe right-hand portion of Figure 1, stops 23 are integrally forned at
‘one end of the housing part 22, the stops acting to limt the insertion
depth of the strﬂpeunompeesbnonhepcése assembiXct9scemprines ofwo ong

dur at i on pfeh@a1S Abdsin gebh%tesliPrmmut eflien abe YPPEALEE! A& CoPlrt Bi8e UPPET -
ntact el ements 17, 18 wil "

net al housin t- wher
br ought  i© % gﬁ&bcflﬁ@mgﬁﬁaﬁéﬁﬁnfpﬁg?é 3 33??83e§°§§een1§heand will -
t hus, togemhen wiThle mhaimauteaheabionroﬂetheecshpressionuspnﬁng|a the .

e'eCtr'C%!Eémqwg %pGQHQ theC gﬂﬂiﬁﬁsbg”tﬁBV%QQ?ﬁ§§§_ 5§r%%$ g;ounded-g

. earth bar the electro ed a gas
whi ch thé’l4@F€§§ﬂnQYVGF?QQEGEBESﬁe§5roﬁﬁzﬁﬁiﬁh ?ﬁPnﬂﬁﬁa edab@ will thus

becone Cthuehbvaothagebareslm3;hm40ﬁsepeétﬂﬁegycess voltage of short
duration current Wil flow fromthe tapping contact 5 or 6 respectlvely Vi a

t he electrodes 12" or 12" respectively,
Opposite to each of the two outer or lateral

electrodes 12¢, 12“ of the two—way arresters l and at a _
predetermined intermediate spacing which is slightly smaller
than the height of the solder pellet 11 there are disposed
two contact elements 17, 18 respectively which may be
formed as separate spring elements or as shown by portions

. of the stop members 15, and which are electrically
and mechanically connected to the upper metal housing part
13 of the compression spring assembly 10.

. The earth'return-bar 8 defines a support'l9 on which
- the lower metal housing part 14 is supported in direct'
contact thereWith.

The plastics housing 20 consists of the actual.
housing 22 on which a plastics 1id has been fixed in a
single operation e.g. by ultrasonic welding.

As is apparent from the right-hand portion of
Figure 1, stops 23 are integrally formed at one end of the
housing part 22, the stops acting to limit the insertion
depth of the strip in use.

In-the'case of an excess current of long duration
the solder pellet 11 mounted on the upper surface of the
upper metal heusing part lB“#ill melt.hhereby'the contact
 elements 17, 18 will be ‘brought into”conductive'engagement
with the electrodes 12', 12" and will thus, together with
-the.central electrode, be short-circuited via'therelectrically.

4



$ §

"io the central el ectrode 12. - Fromthe central electrode 12 current w{%éi:;/

flow via the solder pellet 11 to the earth bar. [If this condition
tontinues for some tine the sol der peIIet 11 glll melt, thus
short-circuiting all three el ectrodes 12, and 12" and prevent.i ng damage -
to the arresters as well as damage to the sy_stem The current may flow to
the earth return bar via two paths, viz. on the one hand - .this being the
main-path via.the tapping contacts 5, 6, the short- C|rCU|ted path fromthe
regpACLi ve out ercoRduatigee CPRPTASLoPC SPELRE 8O EDLY FPotlgR ERRURESE  al
el'ectrtode 12 to ddy&readr) return bar, and on the other hand fromthe
respective tappi ng contact 5 or 6 respectlvely .via the associ ated outer

el ectrode 12' or 12", respectively direct to the earth-return bar. This
“two-way di scharge will @ertviedar dbley ellegtoedeshad; eLRrAbi LRfythere7 QAI MS 1.

A plug-in conpaciAlaed i YaOkRlilcRd tnd" 183ERRS1ngOVBLkaEATbaBomes
cartridge-type. hou5|29 formed from i nsul atlngpnaier and i ncl udi ng

receptacles for to forgs@pr arc andnviil s bhereuecrendyetiye.
connected el ect m&idmrwdmmleama@el by threngbsa veipageéi £ sheetel enent

and.an earth 00%%04% 1dh TGV 820" B13L B0 InBokOBpEAENBESERELYS or

retalned wi-t hin ousi ng
respectively via the: electrodes 12' or 12% respectively,

'to the central electrode 12. From the central electrode 12
current will flow via the solder pellet 11 to the earth
bar. If this condition continues for some time the'
solder pellet 11 will melt, thus short-circuiting all three
electrodes 12, 12! and 12" and preventing damage to the
arresters as well as damage to the system.

The current may flow to the earth return bar via

two paﬁhs, viz. on the one hand - .this being the main

path via the ‘tapping contacts 5, 6, the short-circuited_

_peth from the respective'duter electrode'12' and, respectively
i2n through the central electrode 12 to the earth return

" bar, and on the other hand from the- respective tapp;ng

" ‘contact 5 or 6 respectively, via the associated outer
electrode 12! or lZ“,Irespectively direct to the earth
return bar. This two-way discharge will conszderably
improve the reliahilitY.



receptacl es by neans of springs, characterized in that 10 each of the
resters includes three el ectrodes each of which is connected to a contact _
n, that the contact pins engage into clanping contacts the two: outer ones *
whi ch are connected each to a tapptng contact extending to the outside
f

uf the housing and the central '15 - clanping contact being: connected to a
U-shaped eari.h strip, that thesfuse elenment is in the formof a sol der
pell et dis¥ bet ween the central electrode and an earth bar which fades__

outwardly and i s el ectrically and nechanical |y connected to the earth

and that ihe 2R uSPLIRY cARREEELL Soinl St ot ELbE bk estEtal N N0 e

arresters ‘c cont ac assocClrated’with the
respect i VeompE 8ing ece r wRBtLE dgerctype eshevaing. fopmedygf temconnect or

accordi ”%ﬁ&ug@iﬁ% Ima¥erial CAHd AFAELLd £hg! Pe&EﬁEa&l‘SssPér ngh@ssenbl y

conpri ses two net hou |ng parts novabl e"rel atlve to .each € t he- parfs
beithg ur RRFSPERTS by SACsO8 8ALNATFRSILATF S pheifs 3‘”““?@5? g-in
connect orebe€er {itAULy Oakd auaa:ﬁanseall yC lthiraniglr | 2 etles ped thibde t Peséwo et al

1oUSL0 PR L S48 sB bGP 06 kil PR SpEELATS, 0,1 M
accordi ngand beding 2exchaigeably retained withm the housmg '
receptacles by means of springs, characterized in that
10 - each of the arresters includes three electrodes each of
which is connected to a contact pin, ‘that the contact
pins engage into ‘clamping contacts the two outer ones
~ of which are comnected each to a tapping contact
_extending to the outsxde of the housing and’ the central
15 clamping contact being connected to a U-shaped earth
strip, that the fuse element is in the form of a solder_
pellet disposed between the central electrode and an
earth bar which faces outwardly and ‘is electrically and
mechanically connected to the earth strip and that the
20  spring assemblies. for resi11ently _reta1ning the
arresters . comprise electr1cal contact ‘elements
associated with the respective outer electrodes of the
arresters. '

_2.' A plug -in connector according to Claim 1,

25 characterized in that the spring assembly comprises two
metal housing parts movable relative to each other, the
pér-ts 'being urged apart by means of a compression
spring. '

3. A plug-in connector according to Claim 2,

30 characterized in that the two metal housing parts of
each spring assembly include stop members acting to
limit the extension of the respective spring.

O o



Y .
characteri’zed'in that the electrical contact elements are integrally for
on the netal housing part presented to the arrester. 5. A plug-in
Tonnecter accordi‘ng to any of the precedlng clainms characterized in that
wi thin thhe plrastics housing there are dispes®d=five two-way arresters

di sposed in |ongitudinal side-by-side relationship. 6. A plug I n
connector according to any of the preceding clains characterized in that
- the earth bar includes a support face for-each spring assenbly. 7. A

b pKugt,n connect 4r accordlpguzeinnyonﬁectﬁrnSc&bfﬁiﬁgﬂﬁunGHaiMKhIdrtiﬁflm 3
t e
during normal. Ogﬁﬁi"hh@griggdugﬂeﬁﬁxﬁf’ ?i"?é%@ﬂ %ét%){]te e[n%er%/ﬁ 888 of

conpr essi on sprlng agal nst the so secure

-the arrester. gintegraply ﬁ@mﬂdc%n@é% dFe"é\%JedFQHWg!a pantly mfesdntest dwedi ng
cl ai ns. char.act ethéedriestbal the earth strip and the earth bar are f or med
integrally as a stanped sheet-netal nmenber, wherein the two |egs of the
U-shaped earth strip extend parallel to one another over the entire | ength
of the plug i n Bennect oA. pug-in conmeéctes necosrbixigrta copyr icf nthd he

conbi natj on andpeaeaaﬂﬁgeeiaﬁ.s PasdSa DS A04 dﬁl | $h 88 AR RGO ©
described with reference to the acconpanyin amnq?
- plastics housing there are d sposed ive twe-way arresters

disposed in 1ong1tud1nal_szde-by-side relationship.

6. A plug-in connector according to any of the
_ preceding claims characterized in that the earth bar
includes a support face for each spring assembly,

7. - A plug-in comnector according to any of claims 2-6
charactérized in éﬁat during normal operation the upﬁer '
metal housing part is pressed by the compression spring
against the solder pelleu secured to the bottom side of
the arrester.

8. A plug-in cénnectoﬁ according to_anf of the _
preceding claims characterized in that the earth strip and
the earth bar ére formed integrally as a stamped
sheet-metal member, wherein the two . legs of the U;shaped
- earth strip extend parallel to one another over the entire
'length of the plug-ln connector.

9. A pluge-in connector_comprising the combination
and arrahgement of parts substantially as hereinbefore.
described with reference to the_accompanying drawings.,

\ '
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