1 ELECTRI CAL LOAD SW TCHI NG DEVI CE MADE SECURE AGAI NST SHORT CIRCUITS The
invention generally relates to the field of electrical breaking and
protection against short circuits. More precisely, the invention relates to

an electrical load switching device conprising at | east one active power 5
supply term nal and a neutral power supply term nal connected to active and
neutral electrical power supply Iines respectively, a controlled termnal,

a switch inserted between the active termi nal and the controlled termnal,
an active conductor connecting the active 10 termnal to the switch, a
controll ed conductor connecting the switch to the controlled termnal, and
a support to which the termnals, the switch and conductors are fixed, the
| oad bei ng connected between the neutral terminal and the controlled

term nal during operation. 15 This type of device has been universally known
and wused for nore than a century. 2 However, when this type of device is
made in | arge production series, the problemarises of reducing their size
and production cost, while optimsing their safety. In particular, desirable
changes to safety standards 5 to nake themincreasingly strict inposes that
t hese devices should be redesigned to resist short circuits wthout
endangering their environnment, and particularly w thout any

ELECTRICAL LOAD SWITCHING DEVICE MADE SECURE AGAINST SHORT
CIRCUITS

The i1nvention generally relates to the field of
electrical breaking and protection against short circuits.
More precisely, the invention relates to an electrical
load switching device comprising at least one active power
5 supply terminal and a neutral power supply terminal
connected to active and neutral electrical power supply
lines respectively, a controlled terminal, a switch
inserted between the active terminal and the controlled
terminal, an active conductor <connecting the active
10 terminal to the switch, a controlled conductor connecting
the switch to the controlled terminal, and a support to
which the terminals, the switch and conductors are fixed,
the load being connected between the neutral terminal and
the controlled terminal during operation.
15 This type of device has been universally known and

used for more than a century.



em ssion of flanmes or burning particles, and without allow ng the
appearance of live netallic parts, or 10 sustaining their presence. At the
present tinme, these results are achieved either by the use of a fuse, which
has the di sadvantage that it increases the cost and size of the device, or
by using a fuse track, which introduces serious difficulties in 15

devel opnent and callbratlon and a | arge fispersion of performances of the
devi ce. Mreover, neither of these two Known solutions is capable of

guar ant eei ng that reliability requirements will be respected if the

el ectrical load to be controlled is 20 conposed of a light source such as a
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emission of flames or burning particles, and without
allowing the appearance of live metallic parts, or
10 sustaining their presence.

At the present time, these results are achieved either
by the use of a fuse, which has the disadvantage that it
increases the cost and size of the device, or by using a
fuse track, which introduces serious difficulties in

15 development and calibration and a large dispersion of
performances of the device.

Moféover, neither of these two Kknown solutions 1is
capable of guaranteeing that reliability requirements will
be respected if the electrical load to be controlled is

20 composed of a light source such as a halogen or dichroic
lamp at the end of its life.

In this context, the purpose of the invention is to
propose an electrical load switching device which does not
have the defects mentioned above, and can eliminate the

25 risk of deterioration for its environment if there is a
short circuit.

To achieve this, the device according to the
invention, which 1is otherwise conform with the generic
definition given in the preamble above, is characterised

30 essentially in that the support comprises a stack formed of



fromeach outer face of the support by at |east

one

5 insul ating | ayer of

the stack. In the preferred enbodi nent of the invention, the stack is in
the formof a multilayer printed circuit and each conductor is forned by a
conducting track deposited on one of the insulating |layers of this printed
circuit. 10 For exanple, the support conprises a stack of at |least three
insulating layers, in which case the active conductor

conductor nmay be separated from each other by at

and the controll ed

| east one of these
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each conductor is formed by a conducting track deposited on

one of the insulating layers of this printed circuit.

10 For example, the support comprises a stack of at least

three insulating layers, in which case the active conductor

15
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and the controlled conductor may be separated from each
other by at least one of these insulating layers.

In one advanced embodiment of the invention, at least
a first of the outer faces of the stack may be provided
with additional conducting tracks, and this device may
comprise electronic components connected to these
additional conducting tracks and fixed to the first outer
face of the stack.

In practice, the switch may in particular be composed
of an electromechanical component such as a relay, or by an
electronic component such as a thyristor, a triac, an IGBT
transistor, a MOS transistor or generically a semiconductor
power component.

Other characteristics and advantages of the invention
will become clearer after reading the description given
below for guidance that 1is in no way limitative, with
reference to the attached drawings, in which:

- Figure 1 1is a general diagram illustrating the

electric functions of a device conform with a first or



4 second enbodi rent of the invention and shown in its functional
environnent; Figure 2 is a top view of the upper insulating l|ayer in the
device illustrated in Figure 1; 5 - Figure 3 is a top view of the
intermediate insulating layer in the device illustrated in Figure 1 and
assunmed to be conformng with the second enbodi nent, this figure
representing the location of some elenents of the device visible in figures
1 and 2, in the formof dashed 10 lines, Figure 4 is a top view of the

| ower insulating layer in the device illustrated in Figure 1 and assuned to
be conformng with the second enbodinent, this figure representing the

| ocati on of SeorR el FRRPEEHIC t HRE deiTe SR e W f iHiAvEs £fandt™® in

the form of rdasheghdi NesvirdieHte 5 is a bottomview of the lower insulating
| ayer in the device illustrated in Figure 1 and assunmed to be conform ng

with the second enbodfigre £hils fd ghep viiepr exfenthegupbper! dostilat iofg sone

el ements of.the devi‘gﬁa 2&) vi Ssi bl JF.and 2, in the formof dashed
et
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illustrated in figureriguassuredd oabetoponf;oewi ngr Wi tie t hihtfdrmiddiate
enbodi nent; and_Figure_ 7 is a sectional view on a vertical plane 25 of the
devi ce il usefatbing Fpye¥rel?r ShE8 d6¥uABditdUBETraEBAf dPmFRGUREt H 3! second

embodi ment . ;5qumed to be conforming with the second embodiment, this

figure representing the location of some elements of the
device visible in figures 1 and 2, in the form of dashed
10 lines,

- Figure 4 1is a top view of the lower insulating
layer in the device 1illustrated in Figure 1 and assumed to
be conforming with the second embodiment, this figure
representing the location of some elements of the device

15 vigible in figures 1 and 2, in the form of dashed lines,

- Figure 5 is a bottom view of the lower insulating
layer in the device illustrated in Figure 1 and assumed to
be conforming with the second embodiment, this figure
representing the location of some elements of the device

20 wvisible in figures 1 and 2, in the form of dashed lines,

- Figure 6 1is a sectional view along a vertical
plane of the device illustrated in figure 1, assumed to be
conforming with the first embodiment; and

- Figure 7 is a sectional view on a vertical plane

25 of the device illustrated in Figure 1 and assumed to be
conforming with the second embodiment.

As mentioned above, the invention relates to an
electrical load switching device comprising particularly a
neutral power supply terminal 10, an active power supply

30 terminal 11 and a controlled terminal 12.



As nentioned above, the invention relates to an electrical |oad swtching
device conprising particularly a neutral power supply termnal 10, an
active power supply 30 termnal 11 and a controlled termnal 12. 5 The
active power supply terminal 11 and the neutral power supply termnal 10 are
connected to an active electrical power supply line LA called the "phase”
by those skilled in the art, and to a utral electrical power 5 supply
line LN, respectively, during operation figure 1). Mbreover, the device
conprises a swtch 2 inserted between the active termnal 11 and the
controlled termnal 12, an active conductor 31 connecting the active
terminal 11 to The sekivh Powsnmd suRwii r beredngbnddctand 3ghe 1@egsmadct i ng
the switch 2 to the contraolled termnal 12. The | ti is particularly
applicabl e R¥"the Sf:lfapsée)iyi nt%/ﬁﬁ‘ ch heﬂgvmat% ?lsnec%\é%giosg of lan 3ctive

el ect r onechane et i coo mpenent swiely asirse 1Ml ayslled hean ptlaget'r @y eheeaponent
such as a thyristor, a triac, an | GBT transistor, z% MOS 15 transi stor, or

nore generi®atiled déni EBRIWREor F&Wer EOchpdREREalDuR T fgt Difetat POHETt he
el ectrigal Loacth K shawnn rddiie i e b r@ﬁ@fraeibhg{o}géguké L5

connect ed between the neutral term nal 10 and the contro term nal 12,
20 such that it Meseworemay thet @evige agospagcsescat oewitent 2 depeediteg on the

state of the swich 2. Ihe;LepenlenherigsenedHY e A5 Tdtmdaand 12
12, an active conductor 31 connecting the active terminal
11 to the switch 2, and a controlled conductor 32
10 connecting the switch 2 to the controlled terminal 12.

The invention is particularly applicable to the case
in which the switch 2 is composed of an electromechanical
component such as a relay, or by an electronic component
such as a thyristor, a triac, an IGBT transistor, a MOS

15 transistor, or more generically a semiconductor power
component.

During operation, the -electrical 1load K shown in
figure 1 in the form of a light bulb is connected between
the neutral terminal 10 and the controlled terminal 12,

20 such that it may or may not carry an electrical current
depending on the state of the switch 2.

The elements represented by the terminals 10 and 12,
the switch 2 and the conductors 31 and 32 are fixed to a
support 4 on which the main characteristics of the

25 invention are shown more specifically.

According to the invention, the support 4 comprises a
stack of superposed insulating layers such as 41 to 43, and
each of the conductors represented by the active conductor
31 and the controlled conductor 32 is separated firstly

30 from the upper outer face 4s and the lower outer face 4i of



the switch 2 and the conductors 31 and 32 are fixed to a support 4 on which
the main characteristics of the 25 invention are shown nore specifically.
According to the invention, the support 4 conprises a stack of superposed
insulating layers such as 41 to 43, and each of the conductors represented
by the active conductor 31 and the controlled conductor 32 is separated
firstly 30 fromthe upper outer face 4s @and the |ower outer face 4i of 6

t he support 4 by one or several insulating |ayers, such as 41 to 43, in the
stack that forns this support. In its nost industrial enbodi nent, the

support 4 is conposed essentially of a nultilaier,printed circuit, and 5
the active EohdaePBrr814akd PRE CnEFYFFEY dBRULEEORIZ2UFEST oFNER BY a

conducting 4{ack gepositege ot pne wfat e rrsnsukat kogpbayers 41 to 43 of this
printed circuit. As shown in Flgure 6, the support 4 may conprise only two

i nsul ating layers} the awstvel 1y Subedtmente, thecamnmuittedt cémduct or
32 then belng atragoed peliecn, e wngn (Es Al Lhe. | oyerinslat ag | aver

42 and the ¢ ace o ppér 1 nsul a r ef wWords

separ at gd fipan dbeitonesnOutesr farceard tHe tdmtiped chbrodyctiie 3l20wate | ayer
42 and separated_fromthe upper outer face 15 4s of the support 4 by the
upper | ayerfaumeqd n Bhe denbodrHERL Ndest iRl IGPPSLEE nBRe YeverdE &fFér ating

condi tions, ;1 0| SUPROT { afle FBYs  Ho AT @niGOPRARERAACSLAGKL W th at | east
three insulating layers 41

As shown in Figure 6, the support 4 may comprise only

two insulating layers, the active conductor 31 and the
10 controlled conductor 32 then being arranged between the

upper face of the lower insulating layer 42 and the lower

face of the upper insulating layer 41, in other words

separated from the lower outer face 4i of the support 4 by

the lower layer 42 and separated from the upper outer face
15 4s of the support 4 by the upper layer 41.

In one embodiment designed to resist more severe
operating conditions, the support 4 may for example
comprise a stack with at least three insulating layers 41
to 43 (Figure 7), the active conductor 31 and the

20 controlled conductor 32 then being separated from each
- other by at least the insulating layer 42.

In addition to the elements already mentioned, and
particularly in the case in which the switch 2 is composed
of an electronic component, the device according to the

25 1invention may comprise auxiliary electronic components 6,
capable of cooperating with switch 2, according to schemes
well known to those skilled in the art.

In this case, the outer faces 4s and 4i of the stack,
or at least one of them, has additional conducting tracks

30 such as 51 to 54 to which the electronic components 6 are



to 43 (Figure 7), the active conductor 31 and the 20 control |l ed conductor 32
then being separated fromeach other by at |east the insulating | ayer 42.
In addition to the el enents already nmentioned, and particularly in the case
in which the switch 2 is conposed of an electronic conponent, the device
according to the 25 invention may conprise auxiliary electronic conponents
6, capable of cooperating with switch 2, according to schenmes well known
to those skilled in the art. In this case, the outer faces 4s and 4i of the
stack, or at |east one of them has additional conducting tracks 30 such

as 51 to 54 to which the el ectronic. conponents 6_are_.7 connected and
t hrough whi CHPREEFGrd? iQQ%PT%pt%%lé%p ?Y,ar?nféﬁagtFSntES SUREP bossi bl e

attachnment feangai idn @Mr Jdssa@TroBeRbLehRedtembhxgd to the upper
outer face 4s of the support 4 as shown in figure 2, these 5 conponents

bei ng connect ed Kar eerdmthier 211 0CPREOBANEEH 62 argndt 164 heo nEher aPPesT ni nal
10 by condugiidg $1ackss 39%&%@{859% gS%sagﬂo ) 131 ¢1d8Rasht ed g the
an 4

upper outer face 4SS and others are deposifed on fhe Tower outer
face 4i 5 10cMipdndrhis loe famgeommctéedetdesacle ackberdi hg thet keitichventi on

reacts to a short circuit of .the | oad K w thout greating any bl ast or
damage to i%%deHQiF&mngﬂgtqgl(ﬁgﬁq%§al 10 by conducting~tracks, some

of which (51 and 52) are deposited on the upper outer face
4s and others (53 and 54) are deposited on the lower outer
face 4i.

10 With this arrangement, the device according to the
invention reacts to a short circuit of the load K without

creating any blast or damage to its environment.



1. Electrical load switching device conprising at | east one active power
supply termnal (11) and a neutral power supply termnal (10) connected to
active (LA) and neutral (LN) electrical power supply lines respectively
during 5 operation, a controlled termnal (12), a switch (2) inserted
between the active termnal (11) and the controlled termnal (12), an
active conductor (31) connecting the active termnal (11) to the switch (2)
, a controlled conductor (32) connectiﬁb the switch (2) to the 10
controlled terminal (12), and a support (4) to which the termnals (10 to
12), the switch (2) and conductors (31, 32) are fixed, the load (K) being
connected between the neutral term ndLAIM®) and the controlled term nal
(12) during operation, characterised in that the support (4) 15 conprises a
stack formed of at |east two superposed insulating |layers (41 to 43) and

Wi th an upper wmué&iricage 1d48)switti o \ieivieet ebmbaéeindi ht, 1leAsthahet he
active conductor (31) and the controlled conductor (32) are each separated
from each GfttdrvVe ad®Wess, SUPPLYF tdE idporitl{4)and by &cUeadt BRWST
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conducting t connecting at | east the swtch (2) to
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conducti_ng tracks, are prOV|ded
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controlled terminal (12), an active conductor (31)
connecting the active terminal (11) to the switch (2), a
controlled conductor (32) connecting the switch (2) to the
10 controlled terminal (12), and a support (4) to which the
terminals (10 to 12), the switch (2) and conductors (31,
32) are fixed, the load (K) being connected between the
neutral terminal (10) and the controlled terminal (12)
during operation, characterised in that the support (4)
15 comprises a stack formed of at least two superposed
insulating layers (41 to 43) and with an upper outer face
(4s) and a lower outer face (4i), in that the active
conductor (31) and the controlled conductor (32) are each
separated from each outer face (4s, 4i) of the support (4)
20 by at least one insulating layer (41 to 43) of the stack,
in that it comprises additional conducting tracks (51 to
54) connecting at least the switch (2) to the neutral power
supply terminal (10), and in that all the additional
conducting tracks are provided on the upper and/or lower

25 outer faces (4s, 4i) of the stack.

2. Device according to claim 1, characterised in that the

stack is in the form of a multilayer printed circuit and in



that each conductor (31, 32) is formed by a conducting track deposited
on one of the insulating |ayers (41 to 43) of this printed circuit. 5 3.
Device according to any one of clains 1 and 2, <characterised in that the
support (4) conprises a stack of at least three insulating layers (41 to
43), and in that the active conductor (31) and the controll ed conductor
(32) are separated from each ot her by at | east one of these 10 insulating
| ayers (42). 4. Device according to any %ne of the previous clains,
characterised in that it further conprises electronic conponents (6)
connected to said additional conducting 15 tracks (51 to 54) and fixed to
the first other feach (dspdwdtor hd3stacke) 5isDefveedcbgr da ngonauanyngne of
the previous claips, cha acterlsed in that t [ sed of an

h (2) is.co
20 el ect r ontgcthi EPOTHNPAnRNt ORechf akl8 LBFY at’ﬁngDiW%E adédr Bgﬁg?’so any

one of the pf evhOdISHEIRA B, cikharacterised in that the switch (2) is
conposed of an el ectronic conponent such as a thyristor, a triac, an | GBT

25 transistor, a MOS transi stor or any other sem conductor power component.

5 3. Device according to any one of claims 1 and 2,
characterised in that the support (4) comprises a stack of
at least three insulating layers (41 to 43), and in that
the active conductor (31) and the controlled conductor (32)
are separated from each other by at least one of these

10 insulating layers (42).

4. Device according to any one of the previous claims,
characterised in that it further comprises electronic
components (6) connected to said additional conducting

15 tracks (51 to 54) and fixed to the first outer face (4s) of
the stack.

5. Device according to any one of the previous claims,
characterised in that the switch (2) is composed of an

20 electromechanical component such as a relay.

6. Device according to any one of the previous claims,
characterised in that the switch (2) 1is composed of an
electronic component such as a thyristor, a triac, an IGBT
25 transistor, a MOS transistor or any other semiconductor

power component.



