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"1D91) 9" WD 2004/ 093275 PCT/HEP2804/ 003231 Overvol t age
prot ection magazi ne for a tel ecomuni cations device
The invention rel ates to,ﬁﬂMHWWNMMMMMEe protection
magazi ne for a tel ecommun ice as clained
in the preanble of claiml1. 5 DE-34 30 922 Al

[
WO 2004{083378ses a surge arrester and fuse magazi ne i RCHEP2PP4/003231
for each conductance path with supply |ine and out put

overvaltdie pPbtelfiBnIRfafkioB 1Bh 8 BYpOhiEREEs e ¥ on
magazi ne by neans of contact springs, one contact
track bei ng provided as the di sconnectlﬁ el enent at

The inyeftiondelatesnic amevervoltage prelRctipBmagaaNe: &JE@HE@"%W'O“S
dewce%%_d’lﬂﬁ\e*a%ttﬁéfb@arﬁﬁlé of¥RfiniQl.t age protection magazine
ich can be plugged i n, each contact track being
connected to one pole of the fuse the poles of the

DE 34 539 ATHboREEES SRBRSAAEL: bATE ABLSZAE ih IBIGH A each

Surge ‘arres &ERNT & c
conductam@epamrvam supplp ine gne ositgut dmech mseeandaﬁammdnalgﬁmgm drrester

can el ot R S ko Yy B M o

contacPSSHrRfE!, bAB cBRERE tragk bémb Rolided 8s M@ diREoMmediiordigaknt at the
space it requires, particul ar since both the dual

front a@cm ag@eaneaé&r@acamnﬁu@taﬂg@, path-enetherbatiaem ot tigeovervoltage
protect?cfrf ﬁ%g?gnb'@vﬁlw?fzéel‘gp@ gn%aemﬁ ait (ZJntﬂtégdc‘Rcﬂe‘?ﬁ@éorﬁ{écted to

Ver v azl ne
one poieebieﬂnerfusmnbapptassofdbe fmsmhrb@mg ecannsicteyl totaue pole of the dual

contacts, .a see¢ ti f h
aroe ot 19 S 08 e et s A 60 4R bAfrodon
com m?ﬂgto?@nﬁ&atbﬁvfidﬁﬂ g domheectedTiv ive gtouraistag eanmlaalsamd!eatlsadvantage
of the kAswn QYATHEENS BRRIGHONTBogRAING Bhp Rrp AToum of Physica) sPace it
require%}éggﬂﬂhhﬁt?ﬁ?su%etb%ﬂ{ YUY B Wrestar éhcﬁihe%%@é SrdiAVddtd case
\ y _

_ when I nserted, are electricall
arranged ity fome8.y connect ed

DE 198 18 477 A1 discloses an overvoltage protection magazine for a
telecommunications device having a housing, two or more contacts, a section of which
extends from the rear of the housing and which, when assembled, touch contacts of the
telecommunications device, and at least one ground contact, it being possible for two or
more surge arresters to be inserted into the overvoltage protection magazine, said
arresters having legs which, when inserted, are electrically conductively connected
directly to the contacts, the contacts each having a contact slot which is defined by two
contact limbs lying predofninantly on the same plane, it being possible for the surge
arresters to be inserted from the front of the housing in the direction of their legs such
that, when inserted, the respective leg extends-into the contact slot in a direction
predominantly parallel to said contact slot, and the surge arresters are located
alternately on at least two different levels as regards the depth dimension of the
overvoltage protection magazine such that they are arranged offset from one another
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25 directly to the contacts, the contacts each having

a contact slot which is defined by two contact |inbs

| yi ng predom nantly on the sane plane, it being

possible for the surge arresters to be inserted from

the front of the housing in the direction of their

| egs such that, when insered, the respective |eg

extends into the contact sl ot |n a direction

contact s

when G558 Foh? Bbove TS tnafes IleiRsBesaY o4 Riavii P prPlRe ¢ifitpoara i
the ovémoltagd prstection rmugazinesDisadwarntagésef thekinowa dsmimlmgeof

t he overvolta rotection azi ne t th L
proteclipiemagAARGARCIUN® 5% SPTBAIANE I SR ATROUTS AR Cal Sabe which is

t d
still re(E)Lpi ntéélgp@?rvgﬁft}\@oh(gﬂ;?gﬁcﬁdn cdplegdpary to provide a

. ( In the overvoltage protection
magazi ne. Di sadvant ages of the known overvoltage

. Cl.i [ [ b r I
The inBiyBiohtib yiéteftie Beabd ohdfie Wrich pLCURR Pt iho i Aenpitace
protectitve megfayinei hich iositgilé enproaope axttrgquibesTorly iansreall amount of
, If t heref ore based on the technical problem of
Physicgl $RACE ng an overvol tage protection magazi ne which is
sinple to produce and requires only a small anount of
ysi cal space. 10 The technical problemis solved

The teph@cglwpb@m ifesalved bwthengpbjed matiar havingihe fealures of cldim 1.
FunheF%abgﬁgggéqsﬁqu@g fhts pﬁhbfiﬁvrgﬁﬂfoﬁ £ o‘e@@nbé&%ﬂhb%@b@%ﬁns

descr al ns thi's regar e sur
arresters are arranged in a row on a prlnted circuit

. board., This allaq for sinple. constructi A .

I tis Par, neciton Be e et P e AR s Gy ol a8 Bhodh PRard. s
allowslfér &ffile EbestRIctiBh &ddimpld foutiagbfitheetariductdriraskamhilst being

The surge arresters are referablly in the formof SMD
able toskgapstheririnded ciscuitbgardgeiatively $88lls) ¢ t o nount

conmponents on the printed circuit board in a sinple

manner. A further advantage of the SMD conponents is
The surpetarteisters are peafsiably indhe dorpe pESMB), srggtarraptensemaking it

possible to mount components on the printed circuit board in a simple manner. A further
advantage of the SMD components is that they are easier to recycle. By heating the
printed circuit board, the SMD components fall off, making it easy to separate the printed
circuit board and the surge arresters. In the case of surge arresters having contact legs,
on the other hand, there are often bends, making it necessary to separate the

components from the printed circuit board manually.

In a further preferred embodiment, the housing is integral, which reduces production
costs. This is possible, in particular, since contact with the electrical contacts of the
device is made via the contact pads on the printed circuit board. Since the printed circuit
board is relatively robust, the structured printed circuit board can easily be pushed
through openings provided in the housing. In embodiments from the prior art in which
separate contacts are soldered to the printed circuit board or fixed directly to the surge
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20 printed circuit board, the SMD conponents fall off,
meking it easy to separate the printed circuit board
and the surge arresters. In the case of surge
arresters having contact |egs, on the other hand,
there are often bends, making it necessary to separate
the conponents fromthe pr?nted circuit board

manual ly. 25 In a further preferred enbodi nent, the

iL.0G: .
atotdf Hefds AR Bhoe 4 PRI EHIAR S 85T nousings
impradtioal. el ectrical contacts of the device is made via the

contact pads on the printed circuit board. Since the
printed circuit board is relatively robust, the

Ina fuﬂhéruﬁf‘e%r?éﬂ embbiptertt] thedushieak dpeamat @r@@tdpyaﬁlﬁcwb@dy an
hrough openi ngs prOV|ded i n the housi ng.

msulat@rrstr@r bistis af sidwie meaps phprayiding Araipetion fosthesﬁ%raaaéﬂst electric
shock%z gﬁéﬁla{a&rﬁt@){ Sﬁ%ﬁegatgl inh e fBFr’n'?:tf%deSétchétLb Wi Hwa?/ralso be

I rect rge 3 arresters ere Is

used,rferleaessaey,}ad atapel.gap between the contacts, making
integral housings inpractical. In a further preferred
enbodi ment, the housing is open at the top and covered

Ina fuhheﬁﬁre’ferrétﬁéh@bﬁrm@itf fhie. infidyi §de§oﬁthelhmismgmarmomﬁed with
pravi di ng protection for the uyser |nst

suppos dendbe INsWIatoR StipAR FoTteipgoYide SHER 5SPE’/PQFLF‘{'6'%'S§H|'W” the
hou&ﬂﬁi a plastic strip which may al so be wused, if

ecessary, as a label. In a further preferred

enbodi nent, the inner sides of the housing are

In a fuglbg\ébrde?%rr%@ %B}b&@ﬂﬁé‘rﬁpﬁ{e} Ii% s%ﬁfsgig %IH% ogesr’rsr‘ig?lirrfaéiicglnrecesses
which tabe prdwnal Wigh slots mdtherregren off thes mprcgdhe rn:oudlngeﬂnte instiator strip
s e o Sk S ETR A

this ﬂ)&fs tﬁ@ﬁ'\shupéiér Sip dnidembaisatigdlgstabinigs the Hosing. passed
between the slots. In addition to a sufficient contact

area being provided, this fixes the insulator strip

Ina ft@t?rgf gfecfg éé %@ﬂ&ﬂ@%@b id%é@%egf 51%9%’6 e Hcﬁhsmgf ér'été?# back at

es at t et op of
the sidususiiohghat thesinsulbtoe istript is flusik w_;irdrae tep oﬁtherrmusmga Thls means

that thﬁ?@q"%ﬁ g Bou |n|gsdofn Sprr]esvg rtnpo %ﬁnetgﬁerog ﬁrﬂlﬁs Wﬂé?\' e
overvoltage magazine is pushed in and that the installer can apply pressure over the
entire width.

In a further preferred embodiment, the housing is provided on the end side with at least

one slot by'means of which the insulator strip can be levered out using a tool.

In a further preferred embodiment, the ground contact is in the form of a fork contact and
is connected to the printed circuit board via the fork contact, the fork contact preferably
being in the form of a dual fork contact. This makes it possible to connect the fork

contact to the printed circuit board without soldering.
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20 that the edges of the housing do not press into the
installer's fingers when the overvoltage nmagazine is
pushed in and that the installer can apply pressure
over the entire width., In a further preferred

enbodi nent, the housing is provided on the end side
with at least 25 one slot4by nmeans of which the
insulator strip can be levered out using a tool. In a

urther preferred odi-nent . the ground contact is in

In @ furhRE pregpre bR ety Bk Sirge aimestars e o ¢ he
printed circuit board via the fork contact, the fork
contact preferably being in the formaq

f dual f
In a furpgnpeaferredgmbogiprant, fhe ¢RIYastNagsl t%ﬁﬁ%‘@a Cﬂ'rﬁﬁiwegr E

 made og g{ﬂffgﬁip}%&sﬁ\}é@ h%%is?JHrﬁ?%rg Lnﬁééﬂahié&@@fré’ndtﬁt hout

4 1na preferred embodi nent, the
surge arresters are fail-safe. In a further preferred

nbodi.nen t he,. t act { i nt G it :
o R S S 5 of ot S B0 Bk g
the regiBR@athe fork cehtaetyosuth thal thedovienvditage ppotetton arhgazine can easily
enbodi nent, the bottom.of t S provided with

: ( e housi [
be leverdst GutUp e 1ealvHady BrPIRsthePat KSR BERL uoh ¢ hat
t he overvol tage protection magazi ne can easily be
_ levered out using a tool when it is plugged onto a
The inventien Iscexplained in mere detaithelow withtretarenas g peafersed premplary

. e lowwith reference to a preferred
embodu(%ﬁblﬂgbghbg esbdi ment. In the figures: 15 20 Fig. 1

shows an exploded illustration of an overvoltage
Fp_r o% ection ma ect.
LY

azine, ..Fig. .2 shows a rs v .
het r s s alpdeddlidietin 30 81 pYPraTESE Fitetfor magazine.

HEQEZ' N8hows @ pePs|SeBVE ilfustatdn enah asbémbladadviepvoltage protection
t hrough the overvol tage protection nmagazine, and

magazine,
Fig. 3 shows a sectional illustration through the overvoltage protection

magazine, and
Fig. 4 shows a perspective illustration of a protection magazine plugged onto

a distribution strip.

Fig. 1 shows an exploded' illustration of the overvoltage protection magazine 1 prior to its
assembly. The overvoltage protection magazine 1 comprises an integral housing 2, a
printed circuit board 3 having surge arresters 4, an insulator strip 5 and two ground
contacts 6. The surge arresters 4 are in the form of SMD components and are arranged
in a row on the prihted circuit board 3. The center contacts 7 of all of the surge arresters
6 are connected to two contact pads 8 via a common conductor track (not shown). The
contact pads 8 are in this case arranged both on the front and on the rear of the printed
circuit board 3. In the lower region, the printed circuit board 3 is structured such that it
has cutouts, forming plug-in regions 9 corresponding to the number of surge arresters 4.
For each plug-in region 9, the two outer electrodes of the surge arrester 4 associated
with it are guided by conductor tracks, a contact pad 11 for each electrode being
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Fig. 4 shows a perspective illustration of a

prot ection magazi ne plugged onto a distribution
strip. Fig. 1 shows an exploded illustration of the
overvol tage protection magazine 1 prior to its
assembly. The overvoltage protection nmagazine 1
conprises an integral housifg 2, a printed circuit
board 3 havi ng surge arresters 4, an insulator strip 5

arrangh i 1 st BHorsi e piarbrir e e e TBp BRlzepats T Bre

IlkeW|s%%NréH@ertﬁ1 W’elfl‘ﬁrft@ndlréérubﬁ thbmhcéﬁclrcﬂ't&)daweeﬂ'he integral
contacts of all of the surge arresters

housmgoaqﬁeetﬁs@atlalb/ quleic: diehqusing:d issprpvided V&'HTTﬁ’Bﬁ”%‘BHﬁJ@t'Bn'tS side
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sides 16)by aesispaTDErthaf istosge itds ﬂaﬁeleFSIrtherrB&eFﬂTe leauding 2 has slots 18
in the §ng §ied e dhadraund Sentpdle et &iaudl ok 5paG 4 gy upper region
and a %lﬁ@@’l%ﬁ@éoﬁtéé\ci@m the Wéﬁ‘"ebld?ﬁd'hél\d‘u@,rngezﬁ%ffuﬂhéﬁﬁér@d&owded

ern arranged in th ge region of the print
in the towecmeglonmﬁhoppﬁmrﬂgsefocm dug lpmonﬂa%semw@/ﬁ %bwhlch each

lie bet@%gﬁgﬁg gldﬁlmtljéﬁ% 03 a%ndaﬂlgaé ?wargéh E@slgfté@%ﬁﬁlrgétrﬂé&teen the

iS esse
two contandipdds THeaaré qnm\ndl@ﬂ ﬂ:rlrebtpstoesszl dorassémblyt initidllyrtbe two ground

contad? B & el dkee AP Sl FariiSue, 1B SR Rinfacoaing ouided
by the{eﬁ%trﬁgbrﬁg 1uzs ilmr?eh ?ufg(?e@dgevw‘@n contplstehbplagged h; thepsingtesfdrk

contacs 2RiRigieptRiee 11 exisppion %t@gﬁqwb e R R
the priwé?lt {?%lt b@u?fﬁ i ﬁomeﬁmsl n ré@@ﬁs Q%ntt%{nggaﬁ‘\e'ﬁods%g 2
throug'\hbe dowdersopbrings Atﬂhﬁesgnedmb dbeldaeltf06< ¢erdactsdPamake crntact

it R0 1 5 5 B S99 55600 o e
housn‘ngz shet ﬂi@!ftm@téogéﬁfﬂthéﬁnémamh stripoBventer ¢iig siotsd 5.Hereby, the
openi n s for ug-
T ST R
of the %&n‘i@hﬁ&elﬁ‘lr@trﬁé ehé& dnaiHbulfst stABBRRor the sdriv® rrgl Rl fCthe edge
Y,

are provided for robust ness. For asse
of the |hnusmg|lm {he sidetregiogs enribe slopes 17.

Figs 2 and 3 show the overvoltage protection magazine 1 when assembled, the insulator
strip 5 being illustrated broken off in Fig. 2 and the same reference numerals being used

as for Fig. 1.

Fig. 4 shows the overvoltage protection magazine 1 plugged onto a contact strip 23. The
contact strip 23 has two contact rows 24, 25 which are arranged offset by 90° with
respect to one another. In this case, the upper contact row 24 with the overvoltage

protection magazine 1 plugged onto it is no longer accessible, whereas the second
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contacts 6 are plugged into the housing 2 from above,
the ground contacts being guided by the extensions 12
when plugged in. When conpletely plugged in, the
single fork 15 contact 20 projects fromthe extension
12 as shown in the [eft-hand part of Fig. 1. Then,

the printed circuit board 3is pushed in, the plug-in
regions 9 entering the housing 2 through t he | ower

contacﬁ%%gbgg%{rg@‘& atcgﬁsi@gﬁgw.ggﬁoa@? Cblgggg in %quq.%m&w h]e%'eglon of

the extehsipns tl Bﬁtl’ierw#r‘adlmgeq:trl;oieph&w nmg‘falzmra]a Poa bld lévered bhbusmg the
ousi Ng . 2_S t hat the edges of.the insul ator . st

blade 289t ok 27 SRR the ovEBRUBGE Prafactan TRURFRE  Saljddscton, the

plug- mrréﬁfoﬁs@nmbk‘@ cbRt4Rf wﬂﬁ%bn@r téﬂée(n%ﬁgh@\blh 'erId@% 183)3|oﬂ tﬁe contact

upper part of the sem cylinder.

strip 2% @sea reswdi af whichainogachtaase e cantadiifran ﬁwes&fﬁtaam §ﬂ@0|’!ﬂs°°nt30t
d S S t

rows 25 %Ess&%?e%ie eaéh gfrgc% hpa ts{]@e éor\eé(;srtélg? &ﬂe F|8“| Rfthe same

time, tl’lih’ tweegtauod dmgii:‘ld; B8dn tavliheasaestenialcathpid ﬂegnorr%&lvdtere they make

contac i cgrBue 6 TR ShAIRLeccantndt § R 26 cab b pe 4ftonto the

proﬂlecﬁcﬂds (4‘1o{SQI(i7¢(\$n)t Hemeuas ‘éﬂtﬁeﬁ‘élé El%&ﬁﬂd@@l@?ﬁgﬁt@ % tHe ground tap

| ugged onto a contact stri contact s
in this ﬁ@%e Makingsraniagt wnme:moﬂlzé f%ch!'hs BF%G%@?%H@%OWE&? ground
[
conneorretRbbR 110 eSREP R & g BRI ) EipTomas fods.
protection magazine 1 plugged onto it is no |onger
accessi bl e, whereas the second 6 contact row 25 is
freely accessible. OnMng to the cutouts in the housing
2 in the region of the extensions 12, the overvoltage
protection magazine 1 can be | evered out using the
bl ade 26 of a tool 27. When the overvol tage protection
magazine | is plugged on, the plug-in regions 9 nake
contact with center taps (not shown in Figs 1-3) of
the contact 5 strip 23, as a result of which in each
case one contact fromthe first and second contact
rows 24, 25 is connected to an el ectrode of a surge
arrester 4 (see Fig 1). At the sanme tinme, the two
ground contacts 6 in each case enter a cuboid region
28, where they make contact with a ground tap (not
shown). The contact strip 23 can then be | atched onto
t he
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profiled rods (not shown) by neans of the clanp-Iike
hol der el enents 29, the ground tap 10 in this case
maki ng contact with the profiled rod. This brings
about a conductive ground connection between the
center taps of the surge arresters and the profiled
rods. 7 List of reference nlnerals 1 Overvol t age
protection nagazine 2 Housing 5 3 Printed circuit

. oard 4 Sur rrester 5 Insulator strip 6 G ound
List O%Sﬁ?rggpg n%f"%%ﬁer contacts 10 8 Contact pad 9

Plug-in region 11 Contact pad 12 Extensions 13
Recesses 15 14 Upper edge 15 Slots 16 End sides 17

1 g dpearvoliapegprofectiop Magdaing fork contact 20 Single
2 forl.lfo[gs@,qg act 21 d osed webs 22 Webs

= O 0O N OO O b~ W

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Printed circuit board
Surge arrester
Insulator strip
Ground contacts
Center contacts
Contact pad
Plug-in region
Contact pad
Extensions
Recesses

Upper edge

Slots

End sides

Slopes

Slots

Dual fork contact
Single fork contact
Closed webs
Webs

Contact strip
Contact row
Contact row

Blade

Tool

Cuboid region
Clamp-like holder element
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26 Bl ade 27 Tool 28 Cuboid region 30 29 d anp-1like
hol der el ement WD 2004/ 093275 PCT/ EP2004/ 003231 8
Patent clainms 1. An overvoltage protection magazi ne

WO 20%«{3; t el econmuni cati ons device, conprising a

a printed circuit poard, two or nore SUtge 2004/003231
arresters and at | east one ground contact, the surge

Patenftk: e,ggers bei ng arranged on the printed ci rcuit boar d
ang

ei ng passed via conductor tracks to contact pads
arranged on the printed ci rcurt board whi ch when

i ol e BRI adasTe f9 & ElsCamA ot A ey comprising

duslil, dsrirted 8Rc@t b&SUSHwo 6%0% SurRfer dFPiet s ahdaatrreaa one
2. The over vol tage prot ecti on magazi ne as cl ai ned

@reund gontaetaihaswop Asesiars: bring afmeged Pgéhapfle@rdem@wt board
GhY tﬁaﬁ Qséébew% Qéto%&utb%n?édt %%BE granééd 3. the ‘i)rrnted

overvol ge prote on magazi ne as clarne
@ircdit boaw\abrcbrwhed pluggettint canhe into elsctrical 2pntast wrth contacts of

| tage protection nmagazi ne as
|%?%€§ATWUQIC§§‘§?§¥S%' g’r acterized in that the housing
(cZ‘)araﬁteﬁﬁed mtthahe top and covered by an i nsul at or
The overvol tage protection nmagazi ne

p (5).
atae éu%qwaestﬂrsdﬂa?rﬁ arranged A EW-zed in t hat

The overvoltage protection magazine as claimed in claim 1, characterized in that
the surge arresters (4) are in the form of SMD surge arresters.

The overvoltage protection magazine as claimed in claim 1 or 2, characterized in
that the housing (2) is integral.

The overvoltage protection magazine as claimed in claim 3, characterized in that

the housing (2) is open at the top and covered by an insulator strip (5).

The overvoltage protection magazine as claimed in claim 4, characterized in that
the inner sides of the housing (2) are provided with supports for the insulator strip

(5).

The overvoltage protection magazine as claimed in claim 4 or 5, characterized in
that the housing is provided with semicylindrical recesses (13) which are provided
with slots in the region of the top of the housing (2), the insulator strip (5) being
passed between the slots (15).
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12.

the inner sides of the housing (2) are provided with
supports for the insulator strip (5). 25 6. The
overvol tage protection nagazine as clainmed in claim4
or 5, characterized in that the housing is provided
with semcylindrical recesses (13) which are provided
wWth slots in the region of9t he top of the housing
(2), the insulator strip (5) being passed between the

ThCbafvhiipor Ardpalolf b B NG PR IR S RARRRY,

blhm‘ectdnﬁeedtg&mt tHsledges (14 at the tob dftlee housing (2 )(4te sat back at

i ifes Fuch e i MshE AR ()R U Hhige 199 S 58 groubing (@)

overvol tage protection magazine as clainmed in one of

clains 4 to 7, <characterized in that the hou5|qg (2)

The pvemoltage wrataciomegazingjassHainied in oe & Haipe

G060 e e R B/ Pt gt 49 BROATékfone o
tHeera sides 2€8). i n that the ground contact (6) is in the
formof a fork contact (19) and is connected to the

printed circuit board (3) via the fork contact (19).

THe oVBﬁ/dPt‘égé\p%tb@W ma@bzmblaynlmmmeasf thé @rewtmgwcla.ms

Cherastantged ek 68 Gruns GamiAqt45] B4aIs for of 2 foghgontact (19)

taﬁaﬁefeéﬁ th]‘h%CﬁrIn‘PéH Zhatd3s) Gh TS Ican@ee(m)

rece ng clai'ns acterlzed in that the
contact pads (8, 11) of the printed circuit board (3)

T35 /Mg an bkl gt BalE! LI BB RLEEH P Barrs

@hara@cér&@uaﬁmatnhébatgetmeénatst(apracéfdlmmousu ng (2) is
provided with cutouts in the region of the ground
contacts (6).

The overvoltage protection magazine as claimed in one of the preceding claims,
characterized in that the contact pads (8, 11) of the printed circuit board (3) are

made of silver.

The overvoltage protection magazine as claimed in one of the preceding glaims,
characterized in that the bottom of the housing (2) is provided with cutouts in the

region of the ground contacts (6).



