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

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

termnal, a switch inserted between thd active ternminal and the controlled
term nal, an active conductor connecting the active 10 termnal to the
switch, a controlled conductor connecting the switch to the controlled
termnal, and a support to which the termnals, the switch and conductors
are fixed, the |oad being connected between the neutral termnal and the
controlled term nal during operation. 15 This type of device has been

uni versally known and used for nore than a century. 2 However, when this
type of device is made in |arge production series, the problem arises of
reducing their size and production cost, while optimsing their safety. In
particul ar, desirable changes to safety standards 5 to nake them
increasingly strict inposes that these devices should be redesigned to
resist short circuits w thout

ELECTRICAL LOAD SWITCHING DEVICE MADE SECURE AGAINST SHCORT
CIRCUITS

The invention generally relates to the field of
electrical breaking and protection against short circuits.
More precisely, the invention relates to an electrical
lcad 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 tetminal 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.



endangering their environnent, and particularly w thout any em ssion of
flames or burning particles, and without allow ng the appearance of |ive
fmetal lic parts, or 10 sustaining their presence. At the present tineg,
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 calibration and a | arge zdi spersi on of performances of the
devi ce. Moreover, neither of these two known solutions is capable of
guaranteeing that reliability requirenments will be respected if the

electrical load_ o bhe controll s 20 conposed .of a,light. source such as a
hal ogen or di chr%cf%eveirdnpw Tt %glégndtyﬁ?e i rrg Iqeefvé.cel nt % hﬁ’?d@on’tréx&?rﬁﬁe
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whi ch does not have the defects nentioned above, and can elimnate the 25
ri sk of det®¥7or3id AFIBICHIR SoFitroieAe PPLiméptngstheisnmietyrcuit. To
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endangering their environment, and particularly without any
emigsion 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 known 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 mentiocned 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 is otherwise conform with the generic
definition given in the preamble above, is characterised

30 essentially in that the support comprises a stack formed of




conductor and the controlled conductor are each separated
face of the support by at |east one 5 insulating |ayer of the stack.
the preferred enbodi nent of the invention, the stack is in the formof a
multilayer printed circuit and each conductor is fornmed by a conducting

track deposited on

| ayers,
may be separated from each other by at |east one of these insulating

| ayers.

tracks,
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el ect r omec Hafit

from each outer
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one of the insulating layers of this printed circuit.

10 For exanple, the support conprises a stack of at least three insulating
in which case the active conductizor and the controll ed conduct or
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each conductor is formed by a conducting track deposited on
one of the insulating layers of this printed circuit.

For example, the support comprises a stack of at least
three insulating layers, in which case the active conductor
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 compcnent 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 is in no way limitative, with
reference to the attached drawings, in which:

- Figure 1 is a general diagram illustrating the

electric functions of a device conform with a first or



30 electric functions of a device conformwith a first or 4 second
enbodi nent of the invention and shown in its functional environment;
TFigure 2 is a top view of the upper insulating layer in the device

illustrated in Figure 1; 5 -
i nsul ating | ayer

Figure 3 is a top view of the internediate

conformng with the second enbodinent, this figure representing the

| ocation of sonme elenents of the devicea visible in figures 1 and 2, in the
10 lines, - Figure 4 is a top view of the |ower insulating
be conform ng

form of dashed
| ayer in the device illustrated in Figure 1 and assuned to
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assumed 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
lines,

- Figure 4 1is a top 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
visible 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
visible 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
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

terminal 11 and a controlled terminal 12.

in the device illustrated in Figure 1 and assuned to be

tiPdnent s



25 of the device illustrated in Figure 1 and assuned to be conformng with
t he second enbodi nent. As nentioned above, the invention relates to an

tel ectrical | oad switching device conprising particularly a neutral power
supply term nal 10, an active power supply 30 termnal 11 and a controlled
termnal 12. | 5 The active power supply termnal 11 and the neutral power
supply termnal 10 are connected to an active electrical power supply line
LA called the "phase" by those skilleds n the art, and to a neutral

el ectrical power 5 supply line LN, respectively, during operation (figure
1). Moreover, the device conprises a swtch 2 inserted between the active

termnal 11 and.the controll ed tern_nal 12, an active c uctor 31
connecting the aTt S VESTEY R RaPeT is%p@q‘tyhet%wjt%arféiaﬁ&dgn%b%t PSP?EGI
conduct or Fbwehd caAmpIEGt i nEdigiadWi 1oh 2rke0 thaneeferol ked har mheakvé2. The

invention is particularly applicable to the case in which the switch 2 is
conposed ofSlfifTEIiE@l ARNSafUPRLY ddMSoréncadder &bea "PBRas" BY BYOsA

el ectroni c gonpONENty SURD 5@ AYAI SEOT o Ankhifg: aANdLBLdhanghaker, a
MOS 15 transistor, or nore generically a sem conductor power cohponent.

Duri ng 6perzpmoy, ltime ditectrespaictiveadyK dhowngi apefagier (figuteelform of a
[ight bulb is copegied betieeties i NEER o487 M "Bl 48n27 Lhg.EoRL O I ed
between the active terminal 11 and the controlled terminal
12, an active conductor 31 conmnecting the active terminal
11 to the switch 2, and a contreolled 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 dgenerically a semiconductor power
component .

During operation, the electrical locad 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 43 and the lower outer face 4i of



20 such that it may or may not carry an electrical current depending on
the state of the switch 2. The el enents represented by the termnals 10 and
:12, the switch 2 and the conductors 31 and 32 are fixed to a support 4 on
whi ch the main characteristics of the 25 invention are shown nore
specifically. According to the invention, the support 4 conprises a stack
of superposed insulating |ayers such as 41 to 43, and each of the
conductors represented by the active comgductor 31 and the controlled
conductor 32 is separated firstly 30 fromthe upper outer face 4s and the

| ower outer face 4i of 6 the support 4 by one or several insulating |ayers,

such as 41.to 43, _int stack that for this,supporfi. In its npst
i ndustri al % 0 Qpecfﬁ% {]ﬁ%ys%%o?f ﬁevirg‘ﬁo%%%]eﬂtg‘g ehtYeHFy Brcl as
nul tilayer qu ity e ciircwiHe, skadk thhbefaehsvehtonsuspere 31 and the

controll ed conductor 32 are fornmed by _a conducting track deposited on one
of the insulatit®y }5§efesk1 IWuetrdpls pebgdinardd cihe uPtPPAEtsHowkSi n
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the upper awsrldtacey 18ye4s afi tbeasuppothid Pyinted upperuimyer 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 1layer 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 invention 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 45 and 4i of the stack,
or at least one ¢f them, has additional conducting tracks

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



I one enbodi nent designed to resist nore severe operating conditions, the
support 4 may for exanple conprise a stack with at |east three insulating
ilayers 41 to 43 (Figure 7), the active conductor 31 and the 20 controlled
conductor 32 then being separated fromeach other by at |east the
insulating layer 42. In addition to the elenents already nentioned, and
particularly in the case in which the swwtch 2 is conposed of an

el ectroni ¢ conponent, the device accordizng to the 25 invention may conprise
auxi liary 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 f i e , I 0, f the has
addi ti onal Cﬁoon ucéktselcﬁghq}&rla%%(ﬁ%b @%licﬁ'l(a%hq?l %)e 5 ﬁ?%d mﬁ‘?cﬁh?hgugbgﬁgr oni c
conponent s i ardlitAicconrectderapdssibbdaght thchbettayeamie. fi xed to the

support, in addjtion to other  possible attachnent means. For exanple, al
conponents 6 ar & XA} & he L peP " PRERTS f Bcar Es fd?‘egihé:%u'btb%r‘tlpﬂeﬁs

shown in figiHa Zaddeae of CEIPORSHIES: bei g seamreci edrigueach, otheke tO
the switch 2, and to the neutral termnal 10 by conducting tracks, some of

whi ch (51 sMinBMendse kidmssicamnast athd upsieth ctfiher f dee the awidtorhers (53
and 54) ar ean‘lfp&?' tad Aauthe,! .‘E‘é%tiﬁailerlo "R Codtlanddin O A8S, some
arrangenent, the device according to the

of which (51 and 52) are deposited on the upper outer face

43 and others (53 and 54) are deposited on the lower outer

face 4i.

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

creating any blast or damage to its environment.




I nvention reacts to a short circuit of the load K without creating any

bl ast or damage to its environnment. 8 CLAIMS 1. Electrical |oad swtching
rdevice 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 term gal (12), an active conductor (31)
connecting the active termnal (11) to the switch (2), a controlled
conductor (32) connecting the switch (2) to the 10 controlled term nal
(12), and a support (4) to which theggggég%nals (10 to 12), the switch (2)
and conductors (31, 32) are fixed, t d (K) being connected between
the neutral term nal (10) and the controlled termnal (12) during
operati on, characterls? n that the support (4) 15 conprises a stack
formed of & [EIESETERS s&ﬁé‘fipoq'?éHChﬂﬁgufi‘éﬂﬁ@ FEYRFLSIRd 36 433sGnenQith an

upper outer, fqg% Askrangh o1 nof ( nd t ctive
conduct or f§%3 andbtherconté%ffggﬁﬁgﬁgﬁgto?§§§24&%%eqéagﬁntgggar%§§%?fron1

each outerSUEniﬂ¥Eﬁrmmqakﬁ(l%b SGp@©¢teQ4y02©beVat (téastargheneéwnsudat i ng
char act o <ol netrstIEREL"cPaukr; SUbPEhe o of <RBeGF VPR er SpFi e e
Ci rcui tsandgarattiat, each carchtadilesd (&Jernﬁ?h)all s fiened by swioswuctzng
inserted between the active terminal {11) and the
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;(Bl,
32) are fixed, the load (K) being comnnected 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
{(48) and a lower outer face (4i}, and 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.

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
25 track deposited on one of the insulating layers (41 to 43)

of this printed circuit.



25 track deposited on one of the insulating layers (41 to 43) of this
printed circuit. 9 3. Device according to any one of clains 1 and 2,
;characterised in that the support (4) conprises a stack of at |east three
insulating layers (41 to 43), and in that the active conductor (31) and
the controlled conductor (32) 5 are separated from each other by at | east
one of these insulating |ayers (42). 4. Device according to any one of the
previous clains, characterised in thatgat least a first (4s) of the outer
10 faces (4s, 4i) of the stack is provided with additional conducting
tracks (51 to 54), ‘and in that this device conprises electronic conponents
(6) connected to these additional conducting tracks (51 to 54) and fixed
to the fisst Dsivi&e fé’@@o(f@é}lgof tohe Aacienels of  [BAAdE actordAg 2o any

one of the previQusiGld el edigedd (4 )haéor&;m%/gat&hs&gak'éf

conposed of an el ectronec anlcal conpaonent such as are 6. Device
accordi ng Bm.ahwaﬁmetbfeehenpnéatong dlayenrs, Ubha#@cﬂéius@@d M hakat he

switch (2) osed of, an e roni,c_conpone h _as.a ri r,
triac, an IS8T qﬁgﬁél§W8P0t8rwégibr3H§|§ﬁSr 8P hSP“g%ﬁ#% &E%?or
power conpeR@ntgeparated from each other by at least one of these

insulating layers (42).

4. Device according to any one of the previous claims,
characterised in that at least a first (4s) of the outer
10 faces (4s, 4i) of the stack is provided with additional
conducting tracks (51 to 54), and in that this device
comprises electronic components (6) connected to these
additional conducting tracks (51 to 54) and fixed to the
first outer face (4s) of the stack.
15
5. Device according to any one of the previous claims,
characterised in that the switch (2) is composed of an

electromechanical component such as a relay.

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

power ccmponent.,



