Bk CTRI CAL CONNECTOR This invention relates to an el ectrical connector
having first termnals at a front thereof, and to which external electrical
conductors may be secured to nmake el ectrical connections between 5 the
conductors and the first termnals, the connector being adapted to receive
over-vol tage protection devices so that the over-voltage protection devices
are then coupled electrically to the tijr.st termnals for providing
over-voltage protection to electrical circuits in use coupling to the first
termnals via the external conductors, and rel easabl e nounting neans for

rel easabl e connection of the CCEW Aﬂm (ﬁ(ructure for the
connector, characterised 10 in tha % connec gil‘ as nounting assenbly

positioned at the rear of the connector for receiving the over-voltage
protection devices. Electrical connectors havi n? termnals, such as for
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I's inportant.ia.:n tdveRol gp}m 8k lGsSystems to prevent over-voltage
condi tions, g sllélgféfor ex%?g?p e %@g#roméﬁ ightning strikes, from causing
serious damage to the system Practically, in for exanple a tel ephone
exchange, the connectors which rel easahly connect to the network conductors
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connecti ons connec ermnal s tothe condictors may nee
frequent | ¥s nmeectiérdde6e W ie tHelsent of an over-voltage condition on a conductor, act to

provide a conductive path to earth. Such devices may be connected across respective pairs of .-

conductors associated with respective communications circuits. Each over-voltage device may
comprise a three terminal device, first and third terminals of which are in use connected to
respective conductors of the pair with which it is associated. The second terminal is connected
20 to earth. Under the condition of normal voltage across such a device, the device presents a
high impedance as between all terminals, but under over-voltage conditions on either the first
or second terminals, breakdown occurs to provide a conductive path from the terminal
exhibiting the over-voltage to earth. The provision of devices of this type is important in
practical communications systems to prevent over-voltage conditions, arising for example

25 from lightning strikes, from causing serious damage to the system.

Practically, in for example a telephone exchange, the connectors which releasably connect to
the network conductors are arranged on suitable support structure with the terminals facing
outwardly for ease of access, bearing in mind that alterations to the connections from the

30 connector terminals tothe conductors may need to be frequently made, to accommodate the



L pssfleeds of network users. In such a construction, the over-voltage
protection devices may then be nounted to the fronts of the connectors.
Thi s nmounting arrangenent is convenient fromthe point of view of ease of
access, since the over-voltage devices thensel ves may need to be accessed
for replacement. However, mounting the, ese in this fashion is al so

I nconvenient in that 5 the devi ces are“fhen adjacent the connector
termnals and inhibit convenient access to the connector termnals. It is
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el ectrical wg formed fromthe connector to an earthed conductive
portion of ?ﬁgégﬂﬁggﬁ?mgtructure (22). 20 The first termnals may be

carried by an insulative body (10) of the connector, the nounting assenbly
(14) having, second term nal s (16) electrically connect %d to ones ofgi
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(18) are loommct@stdtmefdvéxstottagé @éviedsSn b kidgply manddpe second terminals (16).

In one aspect, the invention is characterised in that the connector (8) has mounting assembly
(14) positioned at the rear of the connector (8) for receiving the over-voitage protection
devices (18).

15
The releasable mounting means (20) may at least in part be formed by a conductive earth
element (50), which in use of the connector makes releasable electrical connection to the ’
support structure (22) such that an electrical earth path is formed from the connector to an
earthed conductive portion of the support structure (22).

20
The first terminals may be carried by an insulative body (10) of the connector, the mounting
assembly (14) having second terminals (16) electrically connected to ones of the first
terminals (12), the .nounting assembly (14) being adapted to receive the over-voltage
protéction devices (18) so that these connect to the second terminals (16) such that the over-

25 voltage protection devices (18) are coupled to the first terminals (12) via the second terminals
(16).

The mounting assembly (14) may have an insulative structure (24) and a circuit board (26),
the second terminals (26) being carried by the insulative structure (24} and being electrically

30 coupled to conductive tracks (88) of the circuit board (26) which are electrically coupled to



fhe=nbunting assenbly (14) may have an insul ative structure (24) and a
circuit board (26), the second termnals (26) being carried by the

i nsul ative structure (24) and being electrically 30 coupled to conductive
tracks (88) of the circuit board (26) which are electrically coupled to

-3- the first termnals (12). An electrically conductive earth el ement (50)
may be provided, in use of the connect@r- forming part of or otherw se

el ectrically coupling to the rel easabl e nounting neans (20), to 5 provide
an earth connection to the over-voltage protection devices (18). In one
form the edhfirseteemimals ({20) is arranged to rel easably connect to the
~insulative body (10) of the connector. Also i'n a particular form the earth
el enent (50) may have gripping portions (68) which are adapted to
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and an (70) may be formed on the earth element (50) so that each gripping portion (68) and its
opposed portion (70) define therebetween a respective rearwardly facing opening for receiving
15 a respective part of the support structure (22). There may be a said gripping portion (68) and
an associated said opposed portion (70) of the earth element (50) at each end of the earth
element (50).

A cover (30) may be provided, covering the rear of the connector. This may be releasably

20 attached to the insulative body (10) of the connector.

The insulative body (10) of the connector and the first terminals (12) may form parts of a
disconnection module (40), the first terminals (12) being arranged in two parallel rows so that
pairs of the first terminals (12), each comprising a first terminal (12) in one row and an
25 opposed first terminal (12) in the other row, are defined, the first terminals (12) having
respective resilient contact portions (12c), the resilient contact portions (12¢) of the first
terminals (12) in each pair thereof being arranged so that in a first condition thereof they are
resiliently biased into electrical contact with each other but, in a second condition thereof, are
displaced out of direct electrical contact, by insertion of, for examplé, a test plug or an

30 electrically insulative element therebetween so that they are forced apart against the resilient



25 opposed first ternminal (12) in the other row, are defined, the first
termnals (12) having respective resilient contact portions (12c), the
resilient contact portions (12c) of the first termnals (12) in each pair

t hereof being arranged so that in a first condition thereof they are
resiliently biased into electrical contact with each other but, in a second
condi tion thereof, are displaced out t-direct electrical contact, by
insertion of, for exanple, a test plug or an 30 electrically insulative

el enent therebetween so that they are forced apart against the resilient
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3 is a view sonewhat |ike Fi ‘%Ure 2, but with one conponent of the connector
renoved of the second terminals (16).

The invention is further described by way of example only with reference to the

15 accompanying drawings in which:

Figure 1 is a exploded perspective view of an electrical connector constructed in accordance

with the invention, and support structure with which the connector is used;
20 Figure 2 is a rear perspective view of the connector and support structure of Figure 1:

Figure 3 is a view somewhat like Figure 2, but with one component of the connector removed

to show connections to an earth element, within the connector; and
25 Figure 4 is a diagram illustrating electrical connections within the connector of Figure 1.

The electrical connector 8 shown is designed to be releasably secured to a support structure

22, in this case, formed by spaced parallel rails 72.

30 Connector 8 has an electrically insulative body 10 on a front face of which are positioned first



t o show connections to an earth elenent, within the connector; and 25
Figure 4 is a diagramillustrating electrical connections within the
connector of Figure 1. The electrical connector 8 shown is designed to be
rel easably secured to a support structure 22, in this case, fornmed by
spaced parallel rails 72. 30 Connector 8 has an electrically insulative
body 10 on a front face of which are pgsitioned first -5- termnals 12
to which, in use of the connector, insulated wire conductors of

comuni cations circuits are connected. The terminals 12 are of the
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At the rear face of the body 10, the connector 10 is fitted with a nounting
assenbly 14 15 having a printed circuit board 26 and, nounted on this, an

over - vol | agEPBrt ase it 0B bAFE 19 SR EropaRrRonnéSi Tobt Spd Ty el 3, ve

term nal s 1grafed SOMASHh Mo Spacell PEaANEISTEWS hdisch'dxfenll pdralienNBahd Rilgdridesd¢ i ON
the printed circuit board 26. Tracks on the printed circuit board 26 are

al so conré@cfrent, faseicTheabifispated entlsrafrthe terminabscPharetagcommadated B foawaidisdopen t he
i nsul ati ve bodies, 38 forLm n ar.ts of, the 20 connectors 28. The ternjinals
8o o bt C atRTteS o ihe FOROTICR OF Mibdady Ts sB1%6.0 PR} Wi footusrun 1 oy, s
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At the rear face of the body 10, the connector 10 is fitted with a mounting assembly 14
15 having a printed circuit board 26 and, mounted on this, an insulative structure 24 formed of
the insulative bodies 38 of two over-voltage device connectors 28. As described later, certain - ~
of the terminals 12 are soldered or otherwise electrically connected to tracks on the printed
circuit board 26. Tracks on the printed circuit board 26 are also connected, such as by
soldering, to second terminals 16 carried by the insulative bodies 38 forming parts of the

20 connectors 28.

The terminals 16 are of a kind permitting the making of electrical connection to wires
insertable into them, by clamping action as an end of the wire is pressed into the terminal.
Over-voltage protection devices 18 are electrically connected to the connectors 28, by so

25 inserting wires 44, 46, 48 of each device 18 into respective ones of the terminals 16, so that
the then-gripped wires make electrical connection via the tracks on the printed circuit board
26 to the terminals 12. The devices 18 are in this instance gas arresters, these being gas-filled
devices having a central terminal to which wire 46 is connected and outer end terminals to
which the respective wires 44, 48 are connected.

30



i nsertable into them by clanping action as an end of the wire is pressed
into the termnal. Over-voltage protection devices 18 are electrically
connected to the connectors 28, by so 25 inserting wires 44, 46, 48 of each
device 18 into respective ones of the termnals 16, so that the

t hen-gri pped wires nmake el ectrical connection via the tracks on the printed
circuit board 26 to the termnals 12..gThe devices 18 are in this instance
gas arresters, these being gas-filled devices having a central termnal to
which wire 46 is connected and outer end termnals to which the respective
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in the slots 66 to retain the mounting portions 62 and securely but releasably mount the

element 50 to the body 10. For example, the slots 66 may have internal latching projections
15 which snap fit into the apertures 64 for this purpose.

The planar portions 60 also define, at ends opposite the mounting portions 62, resilient
gripping portions 68 which extend outwardly and rearwardly on the connector 8. These
gripping portions 68 cooperate with respective adjacent but spaced edge portions 70 of the

20 element 50, formed by cut-outs at the ends of the portion 52, to enable releasable resilient
gripping of the parallel rails 72 of the support structure 22, as shown in Figures 2 and 3.
Thus, each gripping portion 68 and its adjacent opposed edge portion 70 constitutes a
respective releasable mounting means 20 for releasably mounting the connector 8 to the
structure 22.

25
A rear cover 30 is provided, which is positionable over the planar portion 52 of the element
50, the printed circuit board 26, the connectors 28 and devices 18. Cover 30 rests against the
rear of the body 10 and is held in position, when the connector is coupled to the rails 72 of
the support structure 22, by clamping of end extensions 32 of the cover between the rear of

30 the body 10 and the rails. The cover 30 has end slots 34 at which the edge portions 70 of the



gri pping portions 68 cooperate w th respective adjacent but spaced edge
portions 70 of the 20 el enent 50, forned by cut-outs at the ends of the
portion 52, to enable releasable resilient gripping of the parallel rails
72 of the support structure 22, as shown in Figures 2 and 3. Thus, each
gripping portion 68 and its adjacent opposed edge portion 70 constitutes a
respective rel easabl e nounting neans 20 for rel easably nounting the
connector 8 to the structure 22. 25 A rear cover 30 is provided, which is
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thus with the wires 44, 48 of the devices 18 as shown. Also, the wires 46 of the devices 18

connect via further printed circuit board tracks 88 to the element 50 and thence to the rails

15 72 of the support structure 22.

In use, electrical interconnections may be made between wires connected to the terminals 12
as may be needed to suit the set up of required communications circuits. This may be easily
accomplished at the front of the connector without interference or inconvenience as may occur
20 if the over-voltage protection devices were to be positioned at the front of the connector. On
the other hand, access to the devices 18 can be readily gained, when required, by unclipping
the connector 8 from the rails 72 and removal of the cover. The devices 18 may be readily

removed from the connectors 28 by applying manual force to pull the wires from the

terminals 16.

25
The illustrated body 10 and terminals 12 constitute a so-called “disconnection module” 40,
the terminals in each row of these being releasably electrically coupled to respective
associated opposite terminals 12 in the other row. This coupling is effected by resilient
engagement of resilient contact portions 12¢ (Figure 4) of the terminals 12 in one row with

30 corresponding spring portions 12¢ of the terminals in the other row. The portions 12¢ are



connect via further printed circuit board tracks 88 to the el ement 50 and
thence to the rails 15 72 of the support structure 22. In use, electrical

i nt erconnections may be nmade between wires connected to the termnals 12 as
may be needed to suit the set up of required comrunications circuits. This
may be easily acconplished at the frogt of the connector w thout
interference or inconvenience as may 0ccur 20 if the over-voltage
protection devices were to be positioned at the front of the connector. On
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Ierrplsoggd f ﬁod@ﬁ%@% ?lg)areX ad? ?t,lée\{etg \Wl?i X out dgpamng errnmthrc]zasplrglte::\/ndcscope of tﬁe
invention which includes every novel feature and combination of features herein disclosed.




terminals 12 of the connector, in place of the insulative or test plugs. 10
The descri bed arrangenent has been advanced nerely by way of explanation
any many nodifications nay be made thereto wi thout departing fromthe
spirit and scope of the invention which includes every novel feature and
conbi nation of features herein discloseg. - 9 - List of reference
synbols 8 El ectrical connector 10 I nsul ative body 5 12 First
termnals 12a |Insulation displacenent contact portions (of contacts 12)
12b Body partions (of congacts 12) 12c Spring portions (of contacts 12)

14 Mount i [HE HJeiermICcS % Second term nals 18 Over -vol t age
protection devices 20 Rel easabl e nounting neans 22 Support structure
24 | nsul ative structure 15 26 Printed circuit board 28
Over - vol t ageg deviEiectricd eemieotos 30 Cover 32 End extensions (of cover
30) 34 Slots 34 (in cover 30) 20 38 I nsul ati ve bodi es (of connector
30) 10  Insulative body
5 12 First terminals
12a  Insulation displacement contact portions (of contacts 12)
12b  Body portions (of contacts 12)
12c  Spring portions (of contacts 12)
14 Mounting assembly
10 16 Second terminals
18 Over-voltage protection devices
20 Releasable mounting means
22 Support structure
24 Insulative structure
15 26 Printed circuit board
28 Over-voltage device connectors
30 Cover
32 End extensions (of cover 30)
34 Slots 34 (in cover 30)
20 38 Insulative bodies (of connector 30)
40 Disconnection module
44 Wire (of the over-voltage protection devices) _
46 Wire (of the over-voltage protection devices)
48 Wire (of the over-voltage protection devices)
25 50 Earth element
52 Planar portion (of element 50)
54 Projections (on element 50)
60 Transversely bent out planar portions (on element 50)

62 Mounting portions (on element 50)

30 64 Aperture (on element 50)



40 D sconnection nodul e 44 Wre (of the over-voltage protection

devi ces) 46 Wre (of the over-voltage protection devices) 48 Wre (of
t he over-voltage protection devices) 25 50 Earth el enent 52 Pl anar
portion (of elenment 50) 54 Projections (on el enment 50) 60

Transversely bent out planar portions (on elenment 50) 62 Mount i ng
portions (on el enent 50) 30 64 Apertype (on el enment 50) - 10- 66
Slots (on body 10) 68 Gi ppi ng portions (on el enent 50) 70 Edge
portion (on elenment 50) 72 Rails 5 74 Cavities (on body 10) 80

conductor (ocbgor g iBRedb0) . (NG ctor (i ncon ng) 10088 Tracke (on
circuit boar d826) Gripplig/Adodsns (on element 50)

70 Edge portion (on element 50)

72 Rails

574 Cavities (on body 10)

80  Wire conductor (outgoing)

82 Wire conductor (incoming)

84 Wire conductor (outgoing)

86 Wire conductor (incoming)

10 88 Tracks (on circuit board 26)



1. "An el ectrical connector (8) having first ternminals (12) at a front
thereof, and to which external electrical conductors may be secured to Immake
el ectrical connections between the 5 conductors and thegumﬁmmumu I '
(12), the connector being adapted to receive over-voltag¥ ' mm
devices (18) so that the over-voltage protection devices are thefd cdbupi ed
electrically to the first terminals (4B)-for providing over-voltage
protection to electrical circuits in use coupling to the first termnals
(12) via the external conductors, and rel easabl e nounting neans (20) for
rel easabl e ChAfRiSti on of the connector (8) to support structure (22) for
the 10 connector, characterised in that the connector (8) has nounting
assenbly (14) positioned at the rear of the connector (8) for receiving the

o o e 1 g1 o il elekiRl E5iIeFEE o) Bne By ermigfln 1215 AEDRLEREP 3P0 i Hichas
in part forgRermal elRc@iel tofilicists Bl it REEEEM n{aRO LlectRhICtbnhékiidis boivebI el ®

connector nakes rel easable electrical connection to the support structure
(22) such 5t benduetorsednd ¢he firstferrinalst{12)athe cosndctor ibeiig fadapted toereceiveever-aoltigd) to
an earthed conductive gagtio of the Oju ort st rqtéc,t ure ‘(‘héZ). 3. An

el ectrical REOREM Gicex(lg) s thasdhe qyeky Rroteetnn derices 5% then ceypledelestrieallyi r st

termnals 2§ (h%%irs@{eﬁnﬁ%{(iﬂckopgro@miﬁ -%Bfté’r%% r?gﬁtgé’t'toi%t?)elﬁﬁricﬁparchﬁg;&?ﬁsteor ’

t he nounting assenbly (14) havi hg second ter el'ectric

connect ed t coupting tofth¢ fiest fténmenals €12yivimtie dxie?hal cohducrorsiniridn@leassbteniionnt(nk4)
bei ng adapted to regoeri ve the over-vol tage protection devices (18) so that

t hese conneBiEaRs(20hfordelepsablecapnaction of thegpnaagtos (Bt supprit stmesiture €22)afge the

Cecond t oy ipaSY, rigfidi i if e bohielorRe) dds Hoeh e sBAByiHE) peliBetd S o 1
3, further dleaeaaifahe coadedtor B fdr x’édfb@iﬂg)uﬁtdveﬂvdﬁgjepﬁt&tibﬁﬂévibés(lgﬁ ,

i nsul ative structure (24) and a circuit board (26), the second terminals
(16) being carried by the insulative structure (24) and being electrically

coupl ed to gondugti . of the,circul,t board (26). which are
el ectrical l g cou%bgié&{%&t% ﬁljé]%f;tlg"ragd%# WSt dy Fheresy &w telbdable mounting means
(20) is at least in part formed by a conductive earth element (50), which in use of the
15 connector makes releasable electrical connection to the support structure (22) such that an
electrical earth path is formed from the connector (8) to an earthed conductive portion of the

support structure (22).

3. An electrical connector as claimed in claim 1, further characterised the first terminals
20 (12) are carried by an insulative body (10) of the connector, the mounting assembly (14)
having second terminals (16) electrically connected to ones of the first terminals (12), the
mounting assembly (14) being adapted to receive the over-voltage protection devices (18) so
that these connect to the second terminals (16) such that the over-voltage protection devices
(18) are coupled to the first terminals (12) via the second terminals (16).
25
4. An electrical connector as claimed in claim 3, further characterised in that the
mounting assembly (14) has an insulative structure (24) and a circuit board (26), the second
terminals (16)being carried by the insulative structure (24) and being electrically coupled to
conductive tracks (88) of the circuit board (26) which are electrically coupled to the first
30 terminals (12).



- 12-' 5, An el ectrical connector as clainmed in claim3 or claimé4,

further characterised in that an electrically conductive earth erememnt—5)
is provided for electrically coupling to the rel easabl H mmnﬂ“’mg (20)
to provide an earth connection to the over-voltage pro M18)

5 6. An el ectrical connector as cl 2mad inclaim5, further
characterised in that the earth el enent” (50) is arranged to rel easably
connect to the insulative body (10) of the connector. 7. An el ectri cal

connector as clained i.n.claim®6, rther Q acteri hat t.he, earth 10
ot (503 haoABEsrh ComBNPs 5 ATE0Y i e %aﬁfté%r raciefisedk inenay

911 P he SUBPRALIVELNEs2 2kl gle@g%ees BB R UGB AN Pl he

connector to e support S ructure el ec rlca OI’ as

claimed in Edleasdm&nodnuﬂg meins (20 tapiotite 3 darkicdnhedtionhe ﬂwdvapwalag&@rcﬁtecrﬁonons
(68) are resilient and positioned adjacent to respective opposed portions
(70) of thedeviegaét®or, such that parts of the support structure nay be
resiliently gripped bet ween t he gri pping portions (68) and the opposed
portions é?O) of the connector. 9. An el ectrical connector as clainmed in

claim 8, Et her og *&Pc"cﬁfc&ﬁédnﬁ&ﬁoﬂ & cldifbd I\ QaifPP MBRHer DaRelelisdd that M &i@

formed on the earth elenent (50) so that each gripping portion (68) and its
opposed por tlemant((30) isdefanged to heleashisly wemecttorths modafivecbady {1 Wenfdhe canmedton
opening for receiving a respective part of the support structure (22). 10.
An el ectrical connector as clainmed in any one of clainms 7 to 9, further

characterisged 25 | @piﬁth
associ at ed Zal d éB%(l)éscg port&ie)hrllIl %7%?%@(?% ﬂélhggr%aﬁhée}f)éehh}eag?n%% each end
of the eamwt blegleat®sl) hab@)ippihg portioAn (€8)ewhich arel adapied ac treleasalsly Qripi tm?dufhpmrtany

one of clains 3 to 10, further characterised in that a cover (30) is
provi ded f oftrecusr@Atoeffect thg relspsablgcorpastiar phthe connector to the support structure

2).

8. An electrical connector as claimed in claim 7, further characterised in that the gripping
15 portions (68) are resilient and positioned adjacent to respective opposed portions (70) of the
connector, such that parts of the support structure may be resiliently gripped between the

gripping portions (68) and the opposed portions (70) of the connector.

9. An electrical connector as claimed in claim 8, further characterised in that the opposed
20 portions (70) are formed on the earth element (50) so that each gripping porfion (68) and its
opposed portion (70) define therebetween a respective rearwardly facing opening for receiving

a respective part of the support structure (22).

10.  Anelectrical connector as claimed in any one of claims 7 to 9, further characterised
25 in that there is a said gripping portion (68) and an associated said opposed portion (70) of the

earth element (50) at each end of the earth element (50).

11.  Anelectrical connector as claimed in any one of claims 3 t0.10, further characterised

in that a cover (30) is provided for covering the rear of the connector.



S 13- 12.  An—etectrical Connector as claimed in claimi11, further
characterised i = nﬁr&ﬂ (30) is releasably attached to the

i nsul ative bodx‘mmmml’“m nector. 13. An el ectrical connector as
claimed in any onecoftclbins 3 to 12, further characterised 5 in that the
i nsul ati ve body (10) of the connector and the first termnals (12) form
parts of a disconnection nodule (40);13he first termnals (12) being
arranged in two parallel rows so that pairs of the first termnals (12),
each conprising a first termnal (12) in one row and an opposed first
term nal (12) i rndeetrizhlvennactonas einimed @i clamd 11,t forthén ohatacteased ingha tifel ver
havi ng respective resilient contact portions (12c), the resilient contact
portions of(3QH& releasably agached,in the insulativebedy (3G) ¢f théeemnsetohei ng arranged so
that in a first condition thereof they are resiliently biased into

el ectrical contact wth each other but, in a second condition thereof, are

di spl aced qgt ofarfllécaial @hfiidrias Shinarih agy ondWf dlamestiban, afrthencigkrfedrisedal |y
i nsul ative el ement therebetween so that they are forced apart agai nst the

resilient5 biget the Snsulative body dOkef the cennegton arstthe firstsermrinalaeld) formepaitsaf 13,
further characterised j a ly the, first.term nal.s (12) i,n one rqgw. of
the frst QUEHARGHcE rooduf AR bt fertielsd 1 HXbeine dmastin ov abial eSS sb B
devi ces ( 13%% Jg? the fif¥ t@la@edd (128! ea@@@&&ﬁﬁgﬁ%asmgd @ihBd {12) #ANYnO Ry aﬁq Ghai ns

3to 14, f characterised 20 1n that there are two spaced parall el
rows of theppesedriirst erminab(i2) (1 @e othert towg rare defimpd( ¢hephrst teymin@2l2(12p havihg

earth el enment (50) hein ositi.oned to extend parallel to d between the

rows. 16. resxﬁctwéﬁqu paebmrswﬂ% the[ T et CpRact PGTtians T Bmfrftﬁemnais

char act ek g ' ; ) | " et ;

i oh- comnabertl pal Merbitvckg SaRERIEYRPI L Ay Comkrdlehefio Py g pesileny

t hence vi a tilsedintd ¢levtiical ¢omtaothwith edch bther Betc nglsecondeondition(tidipof, are displaced
out of direct electrical contact, by insertion of an electrically insulative element therebetween

so that they are forced apart against the resilient bias.

15 14.  Anelectrical connector as claimed in claim 13, further characterised in that only the
first terminals (12) in one row of the first terminals (12) are arranged to be coupled to the

over-voltage devices (18).

15.  Anelectrical connector as claimed in any one of claims 3 to 14, further characterised
20 in that there are two spaced parallel rows of the second terminals (16), with an elongate
portion (52) of the earth element (50) being positioned to extend parallel to and between the

rows.

16.  An electrical connector as claimed in claim 15, further characterised in that the
25 elongate portion (52) has projections (54) which connect to conductive tracks (88) on the

circuit board (26) and thence via those tracks to ones of the second terminals (16).



