- 1 -~ PROTECTI ON PLUG FI ELD OF THE | NVENTI O\I The present invention relates
to a prot&ction plug, in particular a. voltage surge protection plug for
telecennunl cation installations, |nclud|ng a housing with a printed
circuit board, a voltage-surge BEUHEIEs §6‘PP¥ slider, a spring, an earth
plate and a signalling el enent. ' 94-031

THIS SHEET HAS BEEN
PROTECTION PLUG REPLACED

The present invention relates to a protection
plug, in particular a voltage-surge protection plug
for telecommunication installations, according to the
preamble of claim 1.

A protection plug of the type referred to herein-
before is described in DE 40 26 004 C2, said plug
being is adapted as a stage protection with a measur-
ing and disconnecting position. The protection plug
comprises a housing, the lower side of which is formed
by a printed-circuit board, a voltage-surge suppres-—
sor, a slider, a spring, an earth plate, a signalling
lug, a solder position melting with an inadmissible
heating-up of the voltage—surge suppressor and causing
a movement of the slider, which in turn will move the
signalling lug outwardly for indication.

Disadvantageous, in this prior -art protection
plug, are the large number of individual parts used,
thus an ecconomical manufacture being difficult, and
the lonad on the solder position exerted by the helical
spring being tensioned, which may cause flow of the
solder material.

1t is therefore the object of the invention +to
develop a  protection plug for the reliable protection
against voltage surges, wherein the solder position is
loaded to a minimum extent only and which is composed
of few parts only and further permits automated manu-
facture at low cost, and which clearly shows the trip-
ped condition at the outside.

The solution of this object is achieved by the
~characterising features of claim 1.

The protection plug provided according to the in-
vention meets with a few components only the following

requirements:
___-———————_"—'——‘-_—___—_————
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BACKGROUND OF THE | NVENTI ON A protection pldig of the type referred to
herei nbefbre is described in DE 40 26 004 C2. This plug is adapted as a
stage:protection with a measuring and disconnecting posi -
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Coarse protection is achieved in known manner by
a voltage-surge suppressor. The fail-safe mechanism
connected to the voltage-surge suppressor provides a
thermal protection in case of overloading of the volt-
age—surge suppressor, by shorting the telephone wires
a, b to earth. This short-circuit mechanism is achiev-

ed by a slider, and a red signalling element at the

rear side thereof being clearly wvisibly is moved out-
wards of the plug, when a voltage surge occurs.

Tripping of the fail-safe contact is achieved by
a shaped part of solder material. Heating-up of the
voltage—-surge suppressor causes, by a welded-on or
clamped-on guide plate, melting of the shaped part of
solder material. The shaped part of solder material is
subject to a minimum, precisely balanced spring force
(pressure force) exerted by the slider, said force
being close to the limit of self-locking of the slid-
er. By an inclined orientation of a support face of
the slider, generally a decoupling of the shaped part
of solder material and .of the . spring force of the
slider is obtained. The slider held in the operating
condition by an edge at the housing will be released

because of the melting of the shaped part of solder

material and of the spring travel from the edge thus
becoming free. The slider moves backwards because of a
compression spring mounted thereon, said sprlng being
supported at an internal housing wall.

In the rear part of the plug is disposed at the
slider a red plastic part as a signalling element, so
that ‘with a movement of the slider it will be swung
outwards from the plug and clearly shows the tripping
condition.

Current protection is achieved by a fuse or a
temperature—dependent resistor.
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heatlng up of the voltage-surge suppressor and causing a novenent of the
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Further advantageous embodiments of the invention
are defined in the further subclaims.

In the following, the invention will be described
in more detail, with reference to an embodiment of the
protection plug represented in the drawings. There
are:

Fig. 1 an exploded view of the basic components

of the protection plug,

Fig. 2 the perspective view of the slider,

Fig. 3 the side view of the opened-up plug,

Fig. 4 the top- view of the opened-up bottom side

of the plug (without printed-circuit board),

Fig. 5 the top view of the printed-circuit ‘board

(top side), and i -

Fig. 6 the top view of the printed-circuit board

(bottom side). ' o ' ' '

The protectlon plug is particularly intended as a
voltage-surge protection plug for telecommunication
installations in conjunction with terminal blocks.

In Fig. 1 are shown in an exploded view the com-
ponents of the protection plug. According to the re-
presentation in Fig. 1, the protection plug comprises
an outer housing 1, the bottom side of which being
closed by a printed-circuit board 2 with a voltage-
surge suppressor 3 and with fuse elements 26, a slider
4 with a compression spring 8 and a shaped part 7 of
solder material, a signalling element 5 and an earth
plate 27. The protection plug is connected by the
earth plate 27 to the earth rail 34 of a not shown
connector block and thereby to the earth of the pro-
tection system (Fig. 3).

Fig. 2 shows in a perspective view the slider 4
comprising a support portion 9 and a blade-spring por-
tion 14 which are connected to each other as one piece
by a connecting portion 18. The support portion 9 has
two opposedly bent-off contact wings 10 (Fig. 4),
which in the operating condition (no voltage surge)
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to the signal path. In case of a voltage surge for a
longer period of time (e.g. in case of power cross-
ing), the contact wings 10 are displaced by the move-
ment of the slider 4 onto the contact faces 29 of the
printed-circuit board 2 included in the signal path
(Fig. 5). By this movement, the line paths a, b (Figs.
1, 3, 5) are connected to earth, and the voltage surge
is carried away.

---—-
]
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The support portion 9 comprises a receiving por-
tion 11 (Figs. 1, 4) for the helical spring 8 being
supported at an .inner housing wall 31 (Fig. 4) and
against the spring force thereof the slider 4 being
inserted into the housing 1 of the protection plug. By
a contact face 12 of the support portioh 9 is estab-
lished an electrical connection between the slider 4
and the earth plate 27 and a guide plate 6 at the
voltage—surge suppressor 3 (Fig. 3), so that the volt-
age surge can be carried away over the earth rail 34
of a not shown terminal block, and the voltage-surge
suppressor 3 is permanently connected to earth.

The groove 13 at the rear end of the support por-
tion 9 serves for receiving the signalling element 5
(Fig. 1, 4).

- The blade spring portion 14 is formed of a long
spring arm 30 at the resilient end 15 a web 16 being
bent off, and of a bent-off stop portion 19 behind the
connecting portion 18 of the blade-spring portion 14
to the support portion 9. The web 16 carries the shap-
ed part 7 of- solder material and is provided as one
piece with a bent-off support face 17. The support
face 17 of the slider 4 is supported at an edge 20 of
the housing 1 (Fig. 3) such that in the operating con-—-
dition the slider 4 will exert nearly any force on the
shaped part 7 of solder material, due to the self-
locking forces, said shaped part 7 of solder material
supporting the spring arm 30. Only in case of a volt-
age surge, when the shaped part 7 of solder material
melts, the support face 17 will slide from the edge 20
of the housing 1 and the slider 4 will move and cause
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According to the invention, a protection plug is prpFaeet—Fr—partFeafjar an
over-vol tage protection plug for tel ecom Suni cati dp THEBHEERHASBEENT e
protection plug includes a housing with a printed d|rcui RERGACED a
vol t age- surge sup- pressor,.a slider, a spring, a ground (eartp) piaId and
: r el ver 8 n ver
2 cdge at an FARer R B Ral® | SETFESRodirilo Uby ERERSBAAG oA Siiped
part of sol der nAhd&Rtdon $T the voltage surge case.
For the proper operation of the slider 4, the di-
mensions of the spring travel of the blade-spring por-
tion 14 and thus the contact force thereof for pre-
cisely loading the shaped part 7 of solder material as
well as the dimensions of the inclined orientation of
the support face 17 in conjunction with the edge 20 at
the housing 1 are of enormous importance.

The groove 13 at the support portion 9 serves for
swinging the signalling element 5 out of an opening 32
of the housing wall 33 (Fig. 4) when the slider 4 is
moved backwards. ' '

The slider 4 has to achieve, as the most impor-
tant functional element of the protection plug, the
short-circuit and the signalisation thereof.

- Based on Figs. 3 to 6, the mode of operation of
the protection plug will now be described.

The side view of the opened protectioh plug
shows, according to Fig. 3, the functional elements of
the protection plug in their constructional structure.

The housing 1 is downwardly closed by the print-
ed-circuit board 2. The printed—-circuit board 2 car-
ries the voltage—-surge suppressor 3 with the guide
plate 6 attached thereat, which connects the voltage-
surge suppressor 3 over the earth plate 27 in the up-
per part of the housing 1 and over the earth rail 34
of a not shown terminal block to earth.

The slider 4 is in connection to earth by its
contact face 12 (Fig. 2) over the earth plate 27 and
to the guide plate 6 of the voltage-surge suppressor 3
over the shaped part 7 of solder material. When the
voltage—-surge suppressor 3 heats up, heat will be con-
ducted over the welded-on guide plate 6 to the shaped
part 7 of solder material. The shaped part 7 of solder
material is subject, as described above, to a slight,
precisely balanced spring force (pressure force) of
the slider 4. The slider 4 used as a fail-safe mech-
anism and for an optical signalisation of a voltage
surge, is released by the spring travel of its posi-
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| oaded to a m ni mum extent by the spring f(%ce of the slider. The
protectioh plug provided according to the invention ne

conmporents, the follow ng require- nents: - 2- 'H#SSHEETHASBEEN

REPLACED
tion defined by the edge 20 at the housing I and by—
the support face 17 at the blade-spring portion 14 of
the slider 4, when the shaped part 7 of solder ma-
terial melts by heat influence. The slider 4 moves
backwards, i.e. away from the position of the voltage-
surge suppressor, because of the compression spring 8
attached thereon (as described above), said compres-
sion spring being supported at the inner housing wall
31 (Fig. 4). The two contact wings 10 provided at the
slider 4 (Fig. 4) are displaced by the slider movement
from the rest faces 28 onto two contact faces 29 (Fig.
5). The contact faces 29 are each contact points of
the telephone wires a, b. By the contact wings 10 pro-
vided at the slider 4, the wires a, b are connected to
earth. -

The voltage-surge suppressor 3 will remain con-
nected to earth, in the short-circuited condition, af-
ter tripping of the fail-safe mechanism. Contact to
the earth rail 34 (Fig. 3) of the terminal block (not
shown) is achieved by the welded-on guide plate 6 and
the earth plate 27. In the not +tripped condition,
earth is further connected over the shaped part 7 of
solder material and the guide plate 6 to the voltage-—
surge suppressor 3.

In the rear part of the plug, the red signalling
element 5 (Fig. 1) is disposed or supported, resp., at
the slider 4 that it will be swung or rotated, resp.,
out of the plug upon movement of the slider 4. For
this purpose, a stationary bearing portion 21 (semi-
circular inner face as a bearing) is provided in +the
housing 1 as a fixed point of rotation for the circu-
lar outside surface 22 of the signalling element S5, a
piﬁ 23 being supported in the groove 13 of the slider
4 (Figs. 1, 4).

Current protection is achieved by the SMD fuse 26
being contacted by the solder pads 25 (Figs. 3, 5, 6).
The solder pads 25 are through-~plated towards the bot-
tom side of the printed-circuit board 2 (Fig. 6).

The fuse caps (not shown) are accessible from
outside to measuring tips and serve as measurement
tapping positions for the -individual wires.
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-coarse protection; -fail-safe with optical signalling; -current
protection; and -neasuring position. Coarge-protecti Ls_achieved in a
known:- manner by a vol tage-surge suppressor. The fai ' 3

nected to the vgm ﬂ"ﬂ"ﬁﬂ"”ﬂﬂ essor provides a t
case of overloa i Be surge sup-
* ‘M s *

PATENT CLAIMS

1. A protection plug, in particular an over-
voltage protection plug for telecommunication instal-
lations, generally comprising a housing with a print-
ed-circuit board, a voltage—-surge suppressor, a slid-
er, a spring, an earth plate, a signalling element,
characterised by that the slider (4) is pre-loaded
over a support face (17) and over an edge (20) at the
inner housing wall in the housing (1) by the spring
(8), and that a shaped part (7) of solder material is
loaded to a minimum extent only by the spring force
(pressure force) of the slider (4).

2. A protection plug according to claim 1,
characterised by that the slider (4) is formed as one
piece of a support portion (9) having opposedly bent-
off contact wings (10), a receiving portion (11) for
the spring (8), a contact face (12) for the connection
of the voltage—-surge suppressor (3) to earth over an
earth plate (27), a groove (13) for holding the sig-
nalling element (5), and of a blade-spring portion
(14) having a long spring arm (30), the blade-spring
portion (14) being bent off at its resilient end (15)
to form a web (16) whereon the shaped part (7) of
solder material is disposed and wherefrom the support
face (17) is bent off.

3. A protection plug according to claims 1 and
2, characterised by that in the housing (1) is provid-
ed a stationary bearing portion (21) as a fixed point
of rotation for a circular outside surface (22) of the
signalling element (5), a pin (23) of the signalling
element (5) being supported in the groove (13) of the
slider (4).
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provided on either side with circuit +tracks is
through—-plated in the section of the SMD solder pads
(25), and that the printed-circuit board (2) comprises

the voltage~surge suppressor (3) with the guide plate
(6} and fuse elements (26).
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pl ate, nelting of the shaped part of _solder material. The shaped part of
solder material is subject to a m ninmum- grecisely Sord e
(pressure force) exerted by the slider. This force i{sTRisREEOHABBEENT)|t of
self-l ocking of the slider. By an inclined orientatijon of REPLABEDIt fafe of
the slider, generally a decoupling of the shaped par F e =al
and of the spring force of the slider is obtained. The slider helT 93 t he
operating condition by an edge at the

LIST OF REFERENCES

1 housing
2 printed-circuit board
3 voltage—-surge suppressor
4 slider
5 signalling element
6 guide plate
7 shaped part of solder material
8 . spring
9 support part
10 .. contact wing,
11 receiving portion
12 contact face
13 groove
14 bladefspring part
.15 end
16 web
17 support face
18 connecting portion
19 end stop
20 edge
21 bearing portion
22 circular outside surface
23 pin
24
25 SMD solder pad
26 fuse element
27 earth plate-
28 rest face
29 contact face
30 spring arm
31 inner housing wall
32 opening
33 housing wall
34 earth rail _f,,,,~’~f””"'/~’
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housing wi'll be rel eased because of the meli?ng of the shaped part of

sol der nmdaterial and of the spring travel fromthe edge, thus beconi ng free.
The sl i<der noves backwards because of a conpression spring nounted thereon,
the spring being supported at an internal housing wall. There is gl sposed
at the slider, in the rear part of the plug, a red plastic part as a
signalling elenent. Wth a novenent of the slider, the red part it wll be
swung outwards fromthe

THIS SHEET HAS BEEN |
| REPLACED |

SUMMARY

The present invention relates to a protection
plug, in particular an overvoltage protection plug for
telecommunication installations, generally comprising
a housing with a printed-circuit board, a voltage-
surge suppressor, a slider, a spring, an earth plate,
a signalling element.

The object of the invention, namely to develop a
protection plug for the reliable protection against
voltage surges, wherein the solder position is loaded
to a minimum extent only and which is composed of few
parts only and further permits automated manufacture
at low cost, and which clearly shows the tripped con-
dition at the outside, is achieved by that the slider
4 is pre-loaded over a support face 17 and over an
edge 20 at the inner housing wall in the housing 1 by
the spring 8, and that a shaped part 7 of solder mate-—
rial is loaded to a minimum extent only by the spring
force (pressure force) of the slider 4. (Fig. 1)

\
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plug and clearly shows the tripping condition. Current protection is
achieved by a fuse or a tenperature- depehifent resistor. The one-piece
housing and a few indi- vidual parts only permt a |ow cost, autonated

manuf acture of the plug. The slider is preferably.

forned as_one piece,

I ncludi ng a support portion having opposedly bent
receiving portion for the spring, a contact face
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connecti-on of the voltage-surge suppressor to ground over a ground plate
(earth plate), a groove for holding the sif§nal - ling elenent and a

bl ade-spring portion, having a long spring arm The bl ade-spring portion is
bent off at its resilient end to forma web whereon the shaped part of the
sol der material is disposed and wherefromthe support face is_bent off.

THIS SHEET HAS BEEN
REPLACED
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- 3 - In the housing, there is preferabl é'Jprovi ded amEstett=gr=ay 3‘
portion as a fixed point of rotation forg circul ar MWSGHEETHWF& t he
signalling element. Additionally, a pin of the signallng RERIAGRD is |
supportedin the groove of the slider. The printed-ciFHt board 15
preferably on either side with
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circuit tracks wherein there may be a through-plating in the section of the
SMD sol der pads and the printed-circuit bgded conprises the voltage-surge
suppressor with the guide plate and fuse el ements. The varlous features of

novel ty which characterize the invention are poi I tul arity
in the clains annexed to and formng a part of t JHIf SEBKEAS BEEDr || a
better understanding of the invention, its operat| ng_afFERAGERs and
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specific objects attained by iits uses, reference i.s made to the
acconpanyi ng drawi ngs and descriptive nmatteg En which a preferred
enbodi ment of the invention is illustrated. BRI EF DESCRI PTION OF THE

DRAWNGS In the drawings: FIG 1 is an expl oded pfFspeetve—wewort he

basi c conponents of the protection plug, FIG 2 i§ H‘"ﬁ HAS/BEEN qw of
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FIG 3 is a side V|em10f the opened-up plug; FIG 4 is a-to

opened up bottom:side of the plug (w thout printed-c
is'a top view of the printed-circuit board (top side
view of the printed-circuit board (bottonLdee) DES
PREFERRED

PROTECTION PLUG

The present invention relates

for telecommunication installatioms,
preamble of claim 1.

A protection plug of the type referred to herein—

view of 1t

i o

IRl Pl u:
REPL?CgEMEIET %BEET
Date ........... OO .

to a protection
plug, in particular a voltage-surge protection plug
according to the

before 1is described in DE 40 26 004 C2,

said plug

being is adapted as a stage protection with a measur-
ing and disconnecting position. The protection plug
comprises a housing, the lower side of which is formed
by a printed—-circuit board, a voltage-surge suppres-
sor, a slider, a spring, an earth plate, a signalling
lug, a solder position melting with an inadmissible
heating-up of the voltage—-surge suppressor and causing
a movement of the slider, which in turn will move the
signalling lug cutwardly for indication.

Disadvantageous, in this prior art protection
plug, are the large number of individual parts used,
thus an eccnomical manufacture being difficult, and
the lnad on the solder position exerted by the helical
spring being tensioned, which may cause flow of the
solder material. o '

it is therefore the object of the invention to
develop a protection plug for the reliable protection
against voltage surges, wherein the solder position is
loaded to a minimum extent only and which is composed
of few parts only and further permits automated manu-
facture at low cost, and which clearly shows the trip-
ped condition at the outside.

The solution of this object is achieved by the

characterising features of claim 1.

The protection plug provided according to the in-
vention meets with a few components only the following
requirements:
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EMBODI MENT The protection plug is particul Fvﬁﬁag%iggaﬁa a_NQ ol S UL g
protection plug for tel econmunication inst atiopns lnfpr'#ﬁﬁﬁkbé ﬁggggg?T
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term nal blocks. FIG 1 shows, in an expl oded view, the conponeﬁgs
protection plug of the invention. Accordind-to the repres 0

1, the protectian plug, £ooprisgseabigpter housing 1, the
EMhICh bei ng cl osed bﬁéﬁl—safe with optical signalling,
; - current protection.

- measuring position.
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Coarse protection is achieved in known manner by

-a voltage-surge suppressor. The fail-safe mechanism

connected ‘to the voltage-surge suppressor provides a

thermal protection in case of overloading of the volt-

. age—-surge suppressor, by shorting the telephone wires

a, b to earth. This short-circuit mechanism is achiev-

ed by a slider, and a red signalling element at the

rear side thereof being clearly wvisibly is moved out-
wards of the plug, when a voltage surge occurs. '

Tripping of the fail-safe contact is achieved by
a shaped part of solder material. Heating—-up of the
voltage-surge suppressor causes, by a welded-on or
clamped-on guide plate, melting of the shaped part of
solder material. The shaped part of solder material is
subject to a minimum, precisely balanced spring force
(pressure force) exerted by the slider, said force
being close to the limit of self-locking of the slid-
er. By an inclined orientation of a support face of
the slider, generally a decoupling of the shaped part
of so0lder material and of the spring force of the
slider is obtained. The slider held in the operating
condition by an esdge at the housing will be released
- because of the melting of the shaped part of solder
material and of the spring travel from the edge thus
becoming free. The slider moves backwards because of a
compression spring mounted thereon, said spring being
supported at an internal housing wall.

In the rear part of the plug is disposed at the
slider a red plastic part as a signalling element, so
that with a movement of the slider it will be swung

' outwards from the plug and clearly shows the tripping
condition. :

Current protection is achieved by a fuse or a
temperature-dependent resistor.
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printed-circuit board 2 with a voll %ﬁgﬁésgl 5%% 3.2 LLh
el ements 26, a slider 4 with a con reSS| %&E %E?L Q%L ﬁggé?

sobl der material, a signalling element 5 and an earth p
protection plug is connected by the earth3nl ate 27 t HB% éiﬁt H-Epgﬂqg%

a not shown connector block and thereby to the earth of the protection
system (FIG 3). The one-piece housing and a few individual parts

only permit a low-cost, automated manufacture of the
plug. -

Further advantageous embodiments of the invention

are defined in the further subclaims.

In the following, the invention will be’ described
in more detail, with reference to an embodiment of the
protection plug represented in the drawings. There
are: '

Fig. 1 an exploded view of the basic components.

'of the protection plug,
Fig. 2 the perspective view of the slider,
Fig. 3 the side view of the opened-up plug,
Fig. 4 the top view of the opened-up bottom side
of the plug (without printed-circuit board),
Fig. 5 the top view of the printed-circuit board
(top side), and
Fig. 6 the top view of the printed-circuit board
(bottom side).
The protection plug is particularly intended as a
voltage-surge protection plug for telecommunication
installations in conjunction with terminal blocks.

In Fig. 1 are shown in an exploded view the com-
ponents of the protection plug. According to the re-
presentation in Fig. 1, the protection plug comprises
an outer housing 1, the bottom side of which being
closed by a printed-circuit board 2 with a voltage-
surge suppressor 3 and with fuse elements 26, a slider
4 with a compression spring 8 and a shaped part 7 of
solder material, a signalling element 5 and an earth
plate 27. The protection plug is connected by the
earth plate 27 to the earth rail 34 of a not shown
connector block and thereby to the earth of the pro-
tection system (Fig. 3).

Fig. 2 shows in a perspectlve view the sl1der 4
comprising a support portion 9 and a blade-spring por-
{ion 14 which are connected to each other as one piece
by a connecting portion 18. The support portion 9 has
two opposedly bent-off contact wings 10 (Fig. 4),
which in the operating condition (no voltage surge)
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-4- FIG 2 shows, in a perspective Vvilpw#s BeEST HASIBEA PCEMENT SHEET
SU£port portion 9 and a bl ade-spring {porti ®EPLACEDI ch |alle conngcREld! 1896 edch
ot her as one piece by a connecting poFFoi—t8—T {e ‘por.t-i.on..9..has
two opposedly bent-off contact wings 10 (EAG 4), which i the

lie on rest taces 28 of +the printed-circuit board 2
(Fig. 5), said rest faces having no electrical contact
to the signal path. In case of a voltage surge for a
longer period of time (e.g. in case of power cross-
ing), the contact wings 10 are displaced by the move-
ment of the slider 4 onto the contact faces 29 of the
printed-circuit board 2 included in the signal path
(Fig. 5). By this movement, the line paths a, b (Figs.
1, 3, 5) are connected to earth, and the voltage surge
is carried away.

The support portion 9 comprises a receiving por-
tion 11 (Figs. 1, 4) for the helical spring 8 being
supported at an .inner housing wall 31 (Fig. 4) and
against the spring force thereof the slider 4 being
inserted into the housing 1 of the protection plug. By
a contact face 12 of the support portion 9 is estab-
lished an electrical connection between the slider 4
and the earth plate 27 and a guide plate 6 at the
voltage-surge suppressor 3 (Fig. 3), so that the volt-
age surge can be carried away over the earth rail 34
of a not shown terminal block, and the voltage-surge
suppressor 3 is perménently connected to earth.

The groove 13 at the rear end of the support por¥
tion 9 serves for receiving the signalling element §
(Fig. 1, 4).

The blade spring portion 14 is formed of a long
spring arm 30 at the resilient end 15 a web 16 being
bent off, and of a bent-off stop portion 19 behind the
connecting portion 18 of the blade-spring portion 14
to the support portion 9. The web 16 carries the shap-
ed part 7 of solder material and is provided as one
piece with a bent-off support face 17. The support
face 17 of the slider 4 is supported at an edge 20 of
the housing 1 (Fig. 3) such that in the operating con-
dition the slider 4 will exert nearly any force on the
shaped part 7 of solder material, due to the self-
locking forces, said shaped part 7 of solder material
supporting the spring arm 30. Only in case of a wvolt-
age surge, when the shaped part 7 of solder material
melts, the support face 17 will slide from the edge 20
of the housing 1 and the slider 4 will move and cause
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operating condition (no vol tage sur e')mblgi.,gy}q,@ssg%é@c s 28 of the

printed-circuit board 2 (FIG 5), sgid reﬁgph@99§ LﬂeEﬁgw¥§ﬂé€¥
or 6)e i od

contact to the signal path. In case-&f Eage—SHr elgg
of time (e.g. in case of power crossi ng) ,....I..he cont ac dgltéﬁgs cﬁﬂﬂ
di spl aced by the rmve- ment of the slider 4 onto the i

the print e?hgl Ir,‘_T {fﬁrgggz 'flbon((:,{l%g(éd | r{etghe S|¥gn€o 8%% n% éﬂe §¥gt hi s

novenment ,
nallsatlon of the voltage surge case.

For the proper operation of the slider 4, the di-
mensions of the spring travel of the blade-spring por-
tion 14 and thus the contact force thereof for pre-
cisely loading the shaped part 7 of solder material as
well as the dimensions of the inclined orientation of
the support face 17 in conjunction with the edge 20 at
the housing 1 are of enormous importance.

The groove 13 at the support portion 9 serves for
swinging the signalling element 5 out of an opening 32
of the housing wall 33 (Fig. 4) when the slider 4 is
moved backwards.

The slider 4 has to achieve, as the most impor-
tant functional element of the protection plug, the
short-circuit and the signalisation thereof.

Based on Figs. 3 to 6, the mode of operation of
the protection plug will now be described.

The side view of the opened protection plug
shows, according to Fig. 3, the functional elements of
the protection plug in their constructional structure.

The housing 1 is downwardly closed by the print-
ed-circuit board 2. The printed-circuit board 2 car-
ries the voltage-surge suppressor 3 with the guide
plate 6 attached thereat, which connects the voltage-
surge suppressor 3 over the earth plate 27 in the up-
per part of the housing 1 and over the earth rail 34
of a not shown terminal block to earth.

The slider 4 is in connection to earth by its
contact face 12 (Fig. 2) over the earth plate 27 and
to the guide -plate 6 of the voltage-surge suppressor 3
over the shaped part 7 of solder material. When the
voltage—surge suppressor 3 heats up, heat will be con-
ducted over the welded-on guide plate 6 to the shaped
part 7 of solder material. The shaped part 7 of solder
material is subject, as described above, to a slight,
precisely balanced spring force (pressure force) of
the slider 4. The slider 4 used as a fail-safe mech-
anism and for an optical signalisation of a voltage
surge, is released by the spring travel of its posi-
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connected to ground (earth), and t

support portion 9 conprises a rece VPﬁéi?ﬁEHWﬁs EE

hel'ical spring 8 being supported a ﬁ%ﬁA¢EQB|n

cEMERT dHEETt
T 31 (FIG _4)

agai nst the spring force thereof the slide® 4 bern
housing 1 of the protection plug. By a contact fac
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the support face 17 at the blade-spring portion 14 of
the slider 4, when the shaped part 7 of solder ma-
terial melts by heat influence. The slider 4 moves
backwards, i.e. away from the position of the voltage-
surge suppressor, because of the compression spring 8
attached thereon (as described above), said compres-
sion spring being supported at the inner housing wall
31 (Fig. 4). The two contact wings 10 provided at the
slider 4 (Fig. 4) are displaced by the slider movement
from the rest faces 28 onto two contact faces 29 (Fig.
5). The contact faces 29 are each contact points of
the telephone wires a, b. By the contact wings 10 pro-
vided at the slider 4, the wires a, b are connected to
earth.

The voltage-surge suppressor 3 will remain con-
nected to earth, in the short-circuited condition, af-
ter tripping of the fail-safe mechanism. Contact to
the earth rail 34 (Fig. 3) of the terminal block (not
shown) is achieved by the welded-on guide plate 6 and.
the earth plate 27. In the not +tripped condition,
earth is further connected over the shaped part 7 of
solder material and the guide plate 6 to the voltage-
surge suppressor 3.

In the rear part of the plug, the red signalling
element 5 (Fig. 1) is disposed or supported, resp., at
the slider 4 that it will be swung or rotated, resp.,
out of the plug upon movement of the slider 4. For
this purpose, a stationary bearing portion 21 (semi-
circular inner face as a bearing) is provided in the
housing 1 as a fixed point of rotation for the circu-
lar outside surface 22 of the signalling element 5, a
pin 23 being supported in the groove 13 of the slider
4 (Figs. 1, 4).

Current protection is achieved by the SMD fuse 26
being contacted by the solder pads 25 (Figs. 3, 5, 6).
The solder pads 25 are through-plated towards the bot-
tom side of the printed-circuit board 2 (Fig. 6).

_ The fuse caps (not shown) are accessible from
outside to measuring tips and serve as measurement
lLapping positions for the individual wires.
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plate 27 and a guide plate 6 at the vol tage-surge sup
so that the voltage surge can be carried
34 of a not shown term nal block, and the voltag; g =Y. _
is permanently connected to earth. The grdove 13 at t[jeREMACEMENDSHEEE -
support portion 9 serves for

est abl i shed,.

rail
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receiving the signallingfelenment 5 (FIG 1
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30. At the resilient end 15 of the spring arm30 is a meb 16 which is bent
off. A bent1_0f61°,_5t_QQ,QQLt_I_QD—'I—9 i s provided behi nd t hdFEorrese
18 of the blade-spring portion.14. The web 16 carries
sol der nater ned as one piede with a=bfint- of F
17. The supp m“ﬂm‘uﬂumﬂm e slider 4 is support
means 20 of t housing ¥ (FIG - 3) such that in the
slider 4 will exert nearly any force

PATENT CLAIMS

1. A protection plug, in particular an over-
voltage protection plug for telecommunication instal-
lations, generally comprising a housing with a print-
ed-circuit board, a voltage-surge suppressor, a slid-
er, a spring, an earth plate, a signalling element,
characterised by that ‘the slider (4) is pre-loaded
over a support face (17) and over -an edge (20) at the
inner housing wall in the housing (1) by the spring
(8), and that a shaped part (7) of solder material .is
loaded to a minimum extent only by the spring force
(pressure force) of the slider (4).

2. A protection plug according to claim 1,
characterised by that the slider (4) is formed as one
piece of a support portion (9) having opposedly bent-
off contact wings (10), a receiving portion (11) for
the spring (8), a contact face (12) for the connection
of the voltage-surge suppressor (3) to earth over an
earth plate (27), a groove (13) for holding the sig-
nalling element (5), and of a blade-spring portion
(14) having a long spring arm (30), the blade-spring
portion (14) being bent off at its resilient end (15)
to form a web (16) whereon the shaped part (7) of
solder material is disposed and wherefrom the support
face (17) is bent off.

3. A protection plug according to claims 1 and

2, characterised by that in the housing (1) is provid-

" ed a stationary bearing portion (21) as a fixed point

of rotation for a circular outside surface (22) of the

signalling element (5), a pin (23) of the signalling

element (5) being supported in the groove (13) of the
slider (4).

a
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mat eri al nelts t He Support face 17 will slide fr:rmmm 5 -of--tihe

housing 1 and the slider 4 will nove and cause thé Ti ed
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_ characterised by that the printed-circuit board (2)

provided on either side with <¢ircuit +tracks is
through-plated in the section of the SMDP solder pads
(25), and that the printed-circuit board (2) comprises
the voltage-surge suppressor (3) with the guide plate
(6) and rfuse elements (26).
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For the proper operation of the slider 4, ghé di mensi|oTistSEHRETHADBERY || -
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fot precisely | oading the shaped part 7 of sol der mater . e
di mensi ons of the inclined orientation of Xhe support f3cREMIAGEMENT SHEET

conjunction with the
J Date' 1 g DE.C...m.-..

PROTECTION PLUG

SUMMARY

The present invention relates to a protection
plug, in particular an overvoltage protection plug for
telecommunication installations, generally comprising
a housing with a printed-circuit board, a voltage-
surge suppressor, a slider, a spring, an earth plate,
a signalling element.

The object of the invention, namely to develop a
protection plug for the reliable protection against
voltage surges, wherein the solder position is loaded
to a minimum extent only and which is composed of few
parts only and further permits automated manufacture
at low cost, and which clearly shows the tripped con-
dition at the outside, is achieved by that the slider
4 is pre-loaded over a support face 17 and over an
edge 20 at the inner housing wall in the housing 1 by
the spring 8, and that a shaped part 7 of solder mate-
rial is loaded to a minimum extent only by the spring
force (pressure force) of the slider 4. (Fig. 1)
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Based on FI GS. 3-6,'_the node of operation of the protect
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suppressor 3 heats up, heat will be conducted over the
plate 6 to the shaped part 7 of solder material. The sh
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‘face 17 at the bl ade-spring portion 14 of the sliderg
part 7 of solder material nelts by heat influence.

backwards, i.e. away fromthe position of the voltag
because of the conpression spring 8 attached thereon
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4). The two contact wings 10 provided at the slider 4 (FIG 4) are



faces 28 onto two contact faces 29 (FIG 5).

The contact faces 29 are each

contact points of the telephone wires a, b. By the contact w ngs 10
provided at the slider 4, the wires a, b are connected.to_ground (earth).
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PROTECTION PLUG Date : 22 AUG 1997

FIELD OF THE INVENTION

The present invention relates to a protection plug, in
particular a voltage-surge protection plug for telecommuni-
cation installations, including a housing with a printed
circuit board, a voltage-surge suppressor, a slider, a spnng,-
an ecarth plate and a signalling element.

BACKGROUND OF THE INVENTION

A protection plug of the type referred to hereinbefore is
described in DE 40 26 004 C2. This plug is adapted as a
stage protection with.a measuring and disconnecting posi-
tion. The protection plug comprises a housing, the lower side.
of which is formed by a printed-circuit board, a voltage-
surge suppressor, a slider, a spring, an earth plate, a signal-
ling lug, a solder position melting with an inadmissible
heating-up of the voltage-surge suppressor and causing a
movement of the slider, which in turn will move the signal-

ling lug outwardly for indication.

Disadvantageous, in this prior art protection plug, are the
large number of individual parts used, thus an economical
manufacture being difficult, and the load on the solder
position exerted by the helical spring being tensioned, which
may cause flow of the solder material.

SUMMARY AND OBJECTS OF THE
INVENTION

It is an object of the invention to develop a protection plug
for the reliable protection against voltage surges, wherein
the solder position is loaded to a minimum extent only and
which is composed of few parts only and further permits
automated manufacture at low cost, and which clearly shows
the tripped condition at the outside.

According to the invention, a protection plug is provided,
in particular an over-voltage protection plug for telecom-
munication installations. The protection plug includes a
housing with a printed circuit board, a voltage-surge sup-
pressor, .a slider, a spring, a ground (earth) plate and a
signalling element. The slider is preloaded, over a support
face and over an edge at an inner housing wall in the
housing, by the spring. A shaped part of solder material is
loaded to a minimum extent by the spring force of the slider.

The protection plug provided according to the invention
meets, with only a few components, the following require-

ments:



The vol tage-surge suppressor 3 will remain connected to ground (earth), in
the short-circuited condition, after tripping of t =—=s¢ F i
Contact to the ground (earth) rail 34 (FIG 3) of {
shown) is achieved by the wel ded-on guidg plate 6 4
In the not tripped condition, earth is further con
part 7 of solder materiHoaBEPOKEURLi de pl ate 6 to
suppressor 3. —fail-safe with optical signalling;

—current protection; and

—measuring position.

Coarse protection is achieved in a known manner by a
voltage-surge suppressor. The fail-safe mechanism con-
nected to the voltage-surge suppressor provides a thermal
protection in case of overloading of the voltage-surge sup-
pressor, by shorting the telephone wires a, b to earth. This
short-circuit mechanism is achieved by a slider, and a red
signalling element at the rear side thereof being clearly
visibly is moved outwards of the plug, when a voltage surge

. occurs. '

Tripping of the fail-safe contact is achieved by a shaped
part of solder material. Heating-up of the voltage-surge
suppressor causes, by a welded-on or clamped-on guide
plate, melting of the shaped part of solder material. The

shaped part of solder material is subject to a minimum,
precisely balanced spring force (pressurc force) exerted by
the slider. This force is close to the limit of self-locking of
the slider. By an inclined orientation of a support face of the
slider, generally a decoupling of the shaped part of solder
matcrial and of the spring force of the slider is obtained. The
slider held in the operating condition by an edge at the
‘housing will be released because of the melting of the
shaped part of solder material and of the spring travel from

_ the edge, thus becoming free. The ‘slider moves backwards
because of a compression spring mounted thereon, the
spring being supported at an internal housing wall.

There is disposed at the slider, in the rear part of the plug,
a red plastic part as a signalling element. With a movement
of the slider, the red part it will be swung outwards from the
plug and clearly shows the tripping condition.

Current protection is achieved by a fuse or a temperature-
dependent resistor. The one-piece housing and a few indi-
vidual parts only permit a low-cost, antomated manufacture
of the plug. ' ' o

The slider is preferably formed as one piece, including a
support portion having opposedly bent-off contact rings, a
receiving portion for the spring, a contact face for the
connection of the voltage-surge suppressor to ground over a
ground plate (earth plate), a groove for holding the signal-
ling element and a blade-spring portion, having a long spring
arm. The blade-spring portion is bent off at its resilient end
to form a web whereon the shaped part of the solder material

 is disposed and wherefrom the support face is bent off.
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In the rear part of the plug, the red signalling|E %BER
di'sposed or supported, respectively, at the slidgf
swung or rotated, respectively, out of the plug Lpg)nt
4. For this purpose, a stationary bearing portion il

face as a bearin [ oyided in the haqusi 1 as a fixed point of
rotation for t heQZ:i r &R{}‘F Y‘Bﬁftlgg’ egdﬂf&%gmg B‘F’Vf%lg %F‘@H%Tyng el ement 5, a
pi n 23 being suppor¥aHNE Parken 35 Gofjeed poigt of getation for a Circular
outside surface ot the signalling element. Additionally, a pin
of the signalling element is supportedin the groove of the
slider.
The printed-circuit board is preferably on either side with
circuit tracks wherein there may be a through-plating in the
section of the SMD solder pads and the printed-circuit board
comprises the voltage-surge suppressor with the guide plate
and fuse elements.
The various features of novelty which characterize the
invention are pointed out with particularity in the claims
annexed to and forming a part of this disclosure. For a better
understanding of the invention, its operating advantages and
specific objects attained by its uses, reference is made to the
accompanying drawings and descriptive matter in which a
preferred embodiment of the invention is illustrated.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 is an exploded perspective view of the basic
components of the protection plug;

FIG. 2 is a perspective view of the slider;

FIG. 3 is a side view of the opened-up plug;

FIG. 4 is a top view of the opened-up bottom side of the
plug (without printed-circuit board);
(I;IG. 5is a top view of the printed-circuit board (top side);
an .

FIG. 6 is a top view of the printed-circuit board (bottom
side).
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DESCRIPTION OF THE PREFERRED
EMBODIMENT

The protection plug is particularly intended as a voltage-
surge protection plug for telecommunication installations in

conjunction with terminal blocks.

FIG. 1 shows, in an exploded view, the components of the
protection plug of the invention. According to the represen-
tation in FIG. 1, the protection plug comprises an outer
housing 1, the bottom side of which being closed by a
printed-circuit board 2 with a voltagesurge suppressor 3 and
with fuse elements 26, a slider 4 with a compression spring
8 and a shaped part 7 of solder material, a signalling element
5 and an earth plate 27. The protection plug is connected by .
the carth plate 27 to the earth rail 34 of a not shown
connector block and thereby to the earth of the protection :
system (FIG. 3).



slider 4 (FIGS. 1, 4). Current protection is achi
bei ng contacted by the sol der pads 25 (FIGS. 3, 6). The sol der
are through-plated towards the bottom side of the mad /& 2cAUG r188H t
(FIG 6). The fuse caps (not shown) are. ggccessi | '

measuring tips and serve as neasurement tapping positions for the
i ndi vi dual wires. FIG. 2 shows, in a perspective view, the slider 4 com-

prising a support portion 9 and a blade-spring portion 14
which are connected to each other as one piece by a
connecting portion 18. The support portion 9 has two
opposedly bent-off contact wings 10 (FIG. 4), which in the
operating condition (no voltage surge) lie on rest faces 28 of
the printed-circuit board 2 (FIG. 5), said rest faces having no
electrical contact to the signal path. In case of a voltage
surge for a longer period of time (e.g. in case of power
crossing), the contact wings 10 are displaced by the move-
ment of the slider 4 onto the confact faces 29 of the
printed-circuit board 2 included in the signal path (FIG. 5).
By this movement, the line paths a, b (FIGS. 1, 3, 5) are
connected to ground (earth), and the voltage surge is carried
away.

The support portion 9 comprises a receiving portion 11
(FIGS. 1, 4) for the belical spring 8 being supported at an
inner housing wall 31 (FIG. 4) and against the spring force
thereof the slider 4 being inserted into the housing 1 of the
protection plug. By a contact face 12 of the support portion
9 an electrical connection between the slider 4 and the earth
plate 27 and a guide plate 6 at the voltage-surge suppressor
3 (FIG. 3) is established, so that the voltage surge can be
carried away over the earth rail 34 of a not shown terminal
block, and the voltage-surge suppressor 3 is permanently
connected to earth.

The groove 13 at the rear end of the support .portion 9
serves for receiving the signalling element 5§ (FIG. 1, 4).

The blade spring portion 14 is formed of a long spring arm
30. At the resilient end 15 of the spring arm 30 is a web 16
which is bent off. A bent-off stop portion 19 is provided
behind the connecting portion 18 of the blade-spring portion
14. The web 16 carries the shaped part 7 of solder material
and is provided as one piece with a bent-off support face 17.
The support face 17 of the slider 4 is supported at a support
edge means 20 of the housing 1 (FIG. 3) such that in the
operating condition the slider 4 will exert nearly any force
on the shaped part 7 of solder material, due to the self-
locking forces, said shaped part 7 of solder material sup-
porting the spring arm 30. Only in case of a voltage surge,
when the support shaped part 7 of solder material melts, the
support face 17 will slide from the edge 20 of the housing
1 and the slider 4 will move and cause the voltage to be
carried away to earth and result in a signalling of the voltage
surge case.
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Wiile a specific enmbodi ment of the invention h
In detail to illustrate the application of the
it will be understood that the invention may b
departing from such principles. -5 -

For the proper operation of the slider 4, the dimensions of
the spring travel of the blade-spring portion 14 and thus the
contact force thereof for precisely loading the shaped part 7
of solder material as well as the dimensions of the inclined
orientation of the support face 17 in conjunction with the
support edge 20 at the housing 1 are of enormous impor-
tance.

The groove 13 at the support portion 9 serves for swinging
the signalling element 5 out of an opening 32 of the housing
wall 33 (FIG. 4) when the slider 4 is moved backwards.

The slider 4 has to achieve, as the most important func-
tional element of the protection plug, the short-circuit and
the signalling thereof.

Based on FIGS. 3-6, the mode of operation of the
protection plug will now be described. _

The side view of the opened protection plug shows,
according to FIG. 3, the functional elements of the protec-
tion plug in their constructional structure.

The housing 1 is downwardly closed by the printed-circuit
board 2. The printed-circuit board 2 carries the voltage-surge
suppressor 3 with the guide plate 6 attached thereat, which
connects the voltagesurge suppressor 3 over the ground
(earth) plate 27 in the upper part of the housing 1 and over
the ground (earth) rail 34 of a not shown terminal block to
ground (earth). ,

The slider 4 is in connection to ground (earth) by its
contact face 12 (FIG. 2) over the ground (earth) plate 27 and
to the guide plate 6 of the voltage-surge suppressor 3 over
the shaped part 7 of solder material. When the voltage-surge
suppressor 3 heats up, heat will be conducted over the
welded-on guide plate 6 to the shaped part 7 of solder
material. The shaped part 7 of solder material is subject, as
described above, to a slight, precisely balanced spring force
(pressure force) of the slider 4. The slider 4 used as a
fail-safe mechanism and for an optical signalling of a
voltage surge, is released by the spring travel of its position
defined by the edge 20 at the housing 1 and by the support
face 17 at the blade-spring portion 14 of the slider 4, when
the shaped part 7 of solder material melts by heat influence,
The slider 4 moves backwards, i.e. away from the position
of the voltage-surge suppressor, because of the compression
spring 8 attached thereon (as described above). The com-
pression spring being supported at the inner housing wall 31
(FIG. 4). The two contact wings 10 provided at the slider 4
(FIG. 4) are displaced by the slider movement from the rest
faces 28 onto two contact faces 29 (FIG. 5). The contact
faces 29 are each contact points of the telephone wires a, b,

. By the contact wings 10 provided at the slider 4, the wires
a, b are connected to ground (earth).
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edge; a vol tage-surge suppressor; a spri R9;_

The voltage-surge suppressor 3 will remain connected to
ground (earth), in the short-circuited condition, after tripping
of the fail-safe mechanism. Contact to the ground (earth) rail
34 (FIG. 3) of the terminal block (not shown) is achieved by
the welded-on guide plate 6 and the earth plate 27. In the not
tripped condition, earth is further connected over the shaped
part 7 of solder material and the guide plate 6 to the

- voltagesurge suppressor 3.

In the rear part of the plug, the red signalling element 5
(FIG. 1) is disposed or supported, respectively, at the slider
4 so that it will be swung or rotated, respectively, out of the
plug upon movement of the slider 4. For this purpose, a
stationary bearing portion 21 (semicircular inner face as a
bearing) is provided in the housing 1 as a fixed point of
rotation for the circular outside surface 22 of the signalling
element 5, a pin 23 being supported in the groove 13 of the
slider 4 (FIGS. 1, 4).

Current protection is achieved by the SMD fuse 26 being
contacted by the solder pads 25 (FIGS. 3, 5, 6). The solder
pads 25 are through-plated towards the bottom side of the
printed-circuit board 2 (FIG. 6).

The fuse caps (not shown) are accessible from outside to
measuring tips and serve as measurement tapping positions
for the individual wires.

While a specific embodiment of the invention has been
shown and described in detail to illustrate the application of
the principles of the invention, it will be understood that the

invention may be embodied otherwise without departing
from such principles.



a ground plate; a signalling elenent; a slider, said slider being formed as

one piece a i ' port face, a suppor—pori

bent - of f co mn(ml lmmll"m ei ving portion erE@é@ﬁM'ﬂH §‘é§§rs
contact face *forf the tont rfecti on of sai g vol  age- sur ge su?
ground over said ground plate, a groove for h IQﬁt(h-- :
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What is claimed is:
1. A protection plug for over—voltage protection for tele-
- communication installations, comprising:

a housing with a printed circuit board, said housing
including an inner housing wall with a support edge;

a voltage-surge suppressor;

a spring;

a ground plate;

a signalling element; _

a slider, said slider being formed as one piece and
including ‘'a support face, a support portion having
opposedly bent-off contact rings, a receiving portion
for receiving said spring, a contact face for the con-
nection of said voltage-surge suppressor to ground over
said ground plate, a groove for holding said signalling
element, a blade-spring portion, having a long spring
arm, said blade spring portion being-bent off at a
resilient end to form a web whereon a shaped part of
solder material is disposed and wherefrom a support
face is bent off, said spring being disposed in said
housing to preload said support face of said slider in
said housing against said support edge of said inner
housing wall, said shaped part of solder material being
loaded to a minimum extent by a spring force of said
slider.

2. A protection plug according to claim 1, wherein said
housing includes a stationary bearing portion as a fixed point
of rotation for a circular outside surface of said signalling
element, a pin of said signalling element being supported int
said groove of said slider.

3. A protection plug according to claim 1, wherein said ~
printed-circuit board includes at least one side with circuit
tracks and including a throngh-plated portion in a section of
a solder pad, said printed-circuit board comprising said
voltage-surge suppressor in cooperation with said guide
plate and fuse elements.

4. An electrical protcction plug comprising:
~ 'a housing:

a slider positioned in said housing and movable between

& first and second position;

a spring means for biasing said slider toward said second
position with a biasing force; _

a voltage surge suppressor positioned in said housing;

a shaped part of solder in thermal contact with said
voltage surge suppressor, said shaped part of solder
being positioned to block movement of said slider from
said first position to said second position;

opposedl y
bri ng, a
br to



el efrent, a blade-spring portion, having a |ong sfFFg—arR—Swo=5 ~pe

spring port f at aresilient end
shaped partmmmﬂmwmm i s di sposed and wh
bent of f, sard &pr%nd béing d| sposed in gaid houg
support face of said slider in said housing agai goge of

said inner housing wald gnppdtttdse posHona tn s‘ﬂfdﬁdﬂsﬂ&rtoﬂ&&rm&e-be' ng
ment of said .slider from said first position to said
second position in cooperation with said shaped part of
solder, said support edge supporting a majority of said
biasing force from said spring means.
5. An electrical protection plug in accordance with claim
4, wherein:
- said support edge supports a maximum amount of said
biasing force and said shaped part of solder supports a
minimum amount of said biasing force.




| oaded to a ninimumextent by a spring force of said slider. 2. A

protection plug according to claim1, wherein said housing includes a

stationary bearing portion as a fixed point of [ Or_a ¢l
out side surface of said signalling elenent, a pi %%&Mf"ﬁ%ﬂi
el.ement bei ng supported in said groove of’ said Idagee,rz 234 ot eq

acco_rdl ng to claiml, wherein said ABSTRACT |

ul ar

ng
tion plug

PROTECTION PLUG

An over-voltage protection plug for telecommunication
installations, including a housing with a printed-circuit
board, a voltagesurge suppressor, a slider, a spring, an earth
plate, a signalling element. Reliable protection against volt-
age surges is provided, wherein the solder position is loaded
to a minimum extent only. The plug is composed of few
parts only and further permits automated manufacture at low
cost, and which clearly shows the tripped condition at the
outside. The slider is pre-loaded over a support face and over
an edge at the inner housing wall in the housing by the -
spring. A shaped part of solder material is loaded to a
minimum extent only by the spring force (pressure force) of
the slider. '

Figure 3



printed-circuit board includes at Iéaéi ,one side with circuit tracks and
including a through-plated portion in a section of a solder pad, said
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printed-circuit board conprising said voltage-é
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cooperation with said guide plate and fuse el el
protection plug conprising: a housing: fiS|Id€‘
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a first and second position; a spring nmeans for biasing said slider toward

said second position with a biasing force; a voltage surge suppressor

positioned in said housing; a shaped part of solder in thermal contact with

sai d voltage surge suppressor, said shaped part o F - Rt i oned

. to block movenent of said slider fromsaid first pIFRUAGEMENTSBHEEEdCond
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- posi tion; -2 -




-8-.a support edge positioned in said housing to block nove- nent of said
slider fromsaid first position to said second posijjion in cooperation with

sai d shaped part of solder, said support edge supp H%@E%Wéﬁé@ﬁf sai d
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accordance wth claim4, wherein: said support gf
anount of said biasing force and said shaped par,
m ni mum anount of said biasing force.
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