WD 2006/ 123379 PCT/1T2006/ 000312 1 El ectrical apparatus and supporting
frame for wall- nmounting of said electrical apparatus DESCRIPTION The
present invention relates to the technical 5 sector of electrical systens
for houses and offices and, nore particularly, relates to an electrical
apparatu§u§ggwug,ﬁupporting frame for wall-nounting ofpcgartheebosstari cal

appar atus. For t%e purposes of this description, electrical 10 apparatus
will mean, in general, any electrical nmeans or device whatsoever generally
formng part of electrical installations in civil buildings and simlar and
usually intended to be nmounted, for eﬁanple built-in, on the walls of said
buil dings. 15 Therefore, this definition includes, but is not limted to,
swi t ches, power supply sockets, data network sockets, TV sockets, telephone
sockets, pushbutton sw tches, change-over switches, regulating electrical
devi ces i n gerEegtricadnapperstushandosuppaestimgndirame? fotuwalhel ders,
ringers/buzzers, energency lights for _exanple renovable, signaling |ights
for exanple step |i RUEEigEsplasaidoplestisial 2PD2FAGYSIi nilar. As is known,
many of the above-nentioned electrical _apparatuses are usually installed on
the walls using 25 conposite nnuRF??EF%?ﬁﬁ@tures, or groups of parts,

The present invention relates to the technical
5 sector of electrical systems for houses and offices and,
more particularly, relates to an electrical apparatus and
a supporting frame for wall-mounting of said electrical
apparatus.,
For the purposes of this description, electrical
10 apparatus will mean, in general, any electrical means or
device whatsoever generally forming part of electrical
installations in civil buildings and similar and usually
intended to be mounted, for example built-in, on the
walls of said buildings. |
15 Therefore, this definition includes, but is not
limited to, switches, power supply sockets, data network
sockets, TV gockets, telephone sockets, pushbutton
switches, change-over switches, regulating electrical
devices in general, connectors, thermostats, timers,
20 fuse-holders, ringers/buzzers, emergency lights for
example removable, signaling lights fbr example step
lights, displays for example LCD and similar.
As is known, many of the above—mentioﬁed electrical
apparatuses are wusually installed on the walls wusing

25 composite mounting structures, or groups of parts,



WO 2006/ 123379 PCT/1T2006/ 000312 2 generally including: - a box intended

to be inserted into the wall; - an apparatus-hol ding nounting frane (or

frame) which can be fixed to the box and conprising a 5 frane

body surroundi ng an opening defining a nounting seat suitable to receive and

hol d 0%&%[&?5*@ el ectrical apparatuses; and - a r@CHYEWPEEYEeri ng pl ate i
%P7 Red to the frame and provided with an opening so that the

10 access, visually or manually, the electrical apparatuses

installed on the supporting frame. Various systens are known in the state of

supporting

whi ch
user can

the art to fix an electrical apparajus to a supporting frame in such a way

that it can be renpbved. For exanple, it is known to 15 provide flexible
t ongues on two sides of the supporting

sui tabl e
of an el

/ det achment

et ween el ectrical apparatus and t

thi s reastyamd)hewighsly ecagsbel FEikdd A JtBySbe and comprising a

5

10

15

20

25

frame body surrounding an opening defining a 1nounting
seat suitable to receive and hold one or more electrical
apparatuses; and

- a removable covering plate which can be fixed to the
frame and provided with an opening so that the user can
access, visually or manually, the electrical apparatuses
installed on the supporting frame.

Various systems are known in the state of the art.to
fix an electrical apparatus to a supporting frame in such
a way that it can be removed. For example, it is known to
provide flexible tongues on two sides of the supporting
frame opposite the mounting seat and suitable to engage
with respective rigid teeth provided on opposite sides of
an electrical apparatus intended to be fixed to the
supporting frame. Said tongues must be sufficiently
flexible to allow smooth attachment/detachment between
the electrical apparatus and the supporting frame and, at
the same time, they must be sufficiently rigid to
guarantee adequate holding between the electrical
apparatus and the supporting frame.

For this reason, the above-described fixing system

frame opposite the nounting seat and

e. Wth.respective rigid teeth provided on opposite sides
iéﬁ%%%%% §S§%P§ i€ i ntended to be fixed to the supporting .frane.

Sai d tongu_e%brﬂbg{t i?i%e?%ﬂeaﬁi Fbeﬂé!yn fd EXIRE 2 @,LIPL%QW snmoot h attachnent

e’'supporting franme and,

at  the saneahi reppd ALdus dIgS bl 21 | ¥rehdl ddo0 sagbapisg adequate

hol di ng between the electrical Tapparatus and the supporting frane. 25 For




WO 2006/ 123379 PCT/1T2006/ 000312 3 of the prior art, even if w dely used,
in some cases presents a problemof fragility of the flexible fixing
tongues, in other cases it is not such as to prevent accidental and
unwant ed detachment of the electrical 5 apparatus fromthe supporting frane
or di sl oqghReheisste el ectrical apparatus into the supqmameiongooBrzame and,
therefore, towards the inside of the box built into the wall. The object of
the present invention is to provide an 10 electrical apparatus which uses
an innovative systemfor attachnent to a supporting franme and whi ch nakes
it possible to overcone the above-desgribed di sadvantages w th reference
to the prior art. Said object is reached by neans of an electrical 15
apparatus as described in the attached claim1. Preferred enbodinents are
defined in the dependent clains. A supporting frane as defined in the
attached cI%ﬁnﬁhﬁJRE#QHsérébjé@?noﬁuf @1%$E%eﬁﬁeﬁmvéﬂtl%ﬂmeFGﬁﬁﬁér features

and advant ages of the 0 |nve t,ion becone apparent from
the fol | ow S%EH%JFe @Wl % %ﬁ%p?% yf58F1 fF%FFHng '
enbodi ment th ustr din the ramnn |n whi ch:
- figure 1 Eo %n a’xonorre rhlec v?éegv aant T Hgg %ar S aﬁl array

conposed Ofaébfﬁgﬁﬁgf"gidfrﬂﬁﬁaﬂ&gia%etachment_ of the electrical

5 apparatus from the supporting frame or dislodging of the
electrical apparatus into the supporting frame and,
therefore, towards the inside of the box built into the
wall.

The object of the present invention is to provide an

10 electrical apparatus which uses an innovative system for
attachment to a supporting frame and which makes it
possible to overcome the above-described disadvantages
with reference to the prior art.

Said object 1is reached by means of an electrical

15 apparatus as described in the attached claim 1. Preferred
embodiments are defined in the dependent claims. |

A supporting frame as defined in the attached claim

10 is also object of the present invention.
Further features and advantages of the present
20 invention will become more apparent from the following
detailed description of an exemplary but non-limiting
embodiment thereof, as illustrated in the accompanying

drawings, in which:

- figure 1 is an axonometric view and in detached parts

25 of an array composed of a supporting frame and an
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- figure 2 is an axononetric view of the electrical
detached; 5 - figure

pr esent

i nvention;
apparatus in figure 1 with some parts of the apparatus

3 is a further axonometric view of the array in figure 1 where the
suppor ti Ry bdogaRsas a detached accessory; - figure fcaiowwesoodet ail of the
attachnment system between the supporting frame and the el ectrical
and - figure 5 schematically illustrates how the el ectrica

apparatus is renmoved fromthe supporting franme. In the figures, equal or

appar at

simlar elenments will be indicated mﬁhh t he sane reference nunbers.
Figure 1 shows an array conposed of an

us;

apparatus according to the

10

15

el ectrical apparatus, globally

indicated with 1, according to the present invention and a supporting
frane, gIobaII indicated with 2, for wall nmounting of the electrical

appar at us 1€ %tmrpaclh@ramﬁpcgﬁémg Epcthg uased iaypaticns 1
r epr esent ed, exenp arg but non- Ilnltjng urpg¥§ as .a ushb tton
'Hig

swtch 1. The
or nmin boq¥

havi ng,

but
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Hﬁﬁt t wid't hafon%?w’iﬁ’r% e¥ 8"

rmt
detached;

an approxi mat e

- figure 3 is a further axonometric view of the array in
figure 1 where the supporting frame has a detached
accessory;

- figure 4 shows a detail of the attachment system
between the supporting frame and the electrical
apparatus; and

-~ figure 5 schematically illustrates how the electrical
apparatus is removed from the supporting frame.

In the figures, equal or similar elements will be
indicated with the same reference numbers.

Figure 1 shows an array composed of an electrical
apparatus, globally indicated with 1, according to the
present invention and a supporting frame, globally
indicated with 2, for wall mounting of the electrical
apparatus 1.

In - the embodiment shown, the electrical apparatus 1
is represented, for exemplary but non-limiting purposés,
as a pushbutton switch 1. The pushbutton switch 1
comprises a box-like support structure, or main body, in
insulating material, for example plastic, preferably

having, but not limited to, an approximately

IS

|Fﬁ% §ﬂﬁﬁ rt-“8truct ure,
ppdfhold S LG, IPLON, [oHe AL CoP! BAE! GppRiBhERaPl Y 25



WD 20061123379 PCT/1T2006/ 000312 5 parall el epi ped shape with two pairs of

| ateral walls, respectively mnor 3,4 and major 5,6. The box-Ilike
structure, which has an internal space not visible in the figure, is closed
on the front by a pushbutton 7 for 5 controlling the switch 1. The

el ectrical @g@éﬁzus 1 further includes fixing el emendic@2008/00032 provi ded
on two %8 1 des 3, 4 of the box-like structure, for fixing the

el ectrical apparatus 1 to the supporting frame 2. In figure 1, only the
fixing elenents 8, 9, 10 are visible 10 arranged on the lateral wall 3 of
the electrical apparatus 1. However, %t shoul d be consi dered t hat

identical fixing elenments, not visible“in the figure, are also provided on
the lateral wall 4 of.the electrical apparatus 1. In particular, the fixing
elements 8, 9, 10 15 include, for each minor wall 3, 4 of the box-like

cont ai ner, Pakallelemiredinghapst aHddd W@;u faisAgRis dakpwalowadd@.a flexible
tooth 10 placed bet ween sai d tongues 8, ..one end of the flexible tooth 10

is fixed t orEFRECEYERYY | dHiNCHpar 4t uémi1 a‘ﬂ%ﬂ‘?’ﬁe Qypﬁp'osfrcl'@ efP%-dikeee. 20
Pref erably, %he éree e d f the toot s a sli Y rved d. The
suppor ting Frane 2. fof 1 n&ntﬁg FE% r PRATE éﬁk) %ﬁﬁ? o&nt% Swal |,

i ncl udes rre]g{]&% 9 befixeddo Lhepuald, Jtor]?gxgmzzg% u.(;le

t hr ough- hol es Whi'ch pass 25 t hrough the f era Iy, sald hol es
20 are i1 controlling the switch 1. The electrical apparatus 1

further includes fixing elements 8, 9, 10 provided on two

opposite sides 3, 4 of the box-like structure, for fixing

the electrical apparatus 1 to the supporting frame 2. In

figure 1, only the fixing elements 8, 9, 10 are visible

10 arranged on the lateral wall 3 of the -electrical

apparatus 1. However, it should be considered that

identical fixing elements, not visible in the figure, are

also provided on the lateral wall 4 of the electrical

apparatus 1. In particular, the fixing elements 8, 9, 10

15 include, for each minor wall 3, 4 of the box-like

container, two inclined and distanced rigid tongues 8 and

9, and a flexible tooth 10 placed between said tongues 8,

9. One end of the flexible tooth 10 is fixed to the

electrical apparatus 1 and the opposite end is free.

20 Préferably, the free end of the tooth 10 is a slightly
curved end.

The supporting frame 2, for mounting the electrical

apparatus on the wall, includes means to be fixed to the

wall, for example it includes through-holes 20 which pass

25 through the frame 2. Preferably, said holes 20 are in



WD 2006/ 123379 PCT/1T2006/ 000312 6 slots and are such as to receive
respective screws for fixing the supporting frane 2 to a box built into the
wal I, not shown in the figures. The supporting frame 1 further includes
means for 5 attaching the frame 1 to a covering plate, not illustrated in
t he figunggadn2ishe enbodi ment shown in the figures, mayK2@6besy ng neans
are represented by, but not limted to, four attaching channels 21 suitable
to receive respective fixing tongues provided in the 10 covering plate.
The body of the supporting frane 2 is preferably nade of insulating
material, for exanple plastic, and is _substantially franme-shaped. Mre
preferably, said body has approxinateﬁy the shape of a substantially
plate-like 15 frame such as, for exenplary but non-limting purposes, a
quadrangul ar_plan with rounded corners. For exenplary purposes, the body of
the frane 2slats| pudt Bacedugh ha tauibscahveakbgpeetivpgalarwshdes. The body
of the supporting frame 2 extends around a 20 nounting w ndow 22, defining
a rmounting SPEREuFREDISPPRTtLBFeifFEMEN R hBP dat Pﬂé’er]@%ftglrti chaftappBfatus 1. In

the enbodi shown,, the ,mounti wi ndow 22 can receive nodularly up to
six electrita adﬁﬁiéﬁﬁ?@%JfliﬁFb%ggurﬁﬁside each other. 25 The mounting

W ndow 22 is deﬂhﬂ§dsB§p8r9f£§ QLame 1 further includes means for

5 attaching the frame 1 to a covering plate, not
illustrated in the figures. In the embodiment shown. in
the figures, said attaching means are represented by, but
not limited to, four attaching channels 21 suitable to
receive respective fixing tongues provided in the

10 covering plate.

The body of the supporting frame 2 1is preferably
made of insulating material, for example plastic, and is
substantially frame-shaped. More preferably, said body
has approximately the shape of a substantially plate-like

15 frame such as, for exemplary but non-limiting purposes,
a gquadrangular plan with rounded corners. For exemplary
purposes, the body of the frame 2 is illustrated with a
substantially rectangular shape.

The body of the supporting frame 2 extends around a

20 mounting window 22, defining a mounting seat suitable to
receive and hold the electrical apparatus 1. In the
embodiment shown, the mounting window 22 can receive
modularly up to six electrical apparatuses 1 aligned
beside each other.

25 The mounting window 22 is defined by a pair of



WO 2006/ 123379 PCT/1T2006/ 000312 7 fixing walls 23, 24 of the body of the
frame 1 opposite each other. The nounting w ndow 22 is further defined by
a pair of connecting walls 25, 26 of the frame body, which have respective
ends connected to the fixing walls 5 23, 24. Each of the fixing walls 23,
24 inclqggﬁm%ﬂgg%;ion of wall wi th shaped projecti orCT/KR#06/4008%2 ends

a

axially ong the nounting w ndow 22. For the purposes of this

description, axial direction will nean a direction' z 10 substantially
perpendi cular to an x-y plane parallel to the plane on which the opening of
the mounting window 22 |lies. Preferally, said shaped projections (which in

the figure are visible only on the fixing wall 24, but are 15 al so present
on the opposite fixing wall 23) formtogether a continuous projecting

el ement 27 _which extends_ along_a serpentine path to define a plurality of
fixing el EFEHES YBrhEd2df Sﬁog\fe§ S8 YRR Egn Z‘@tifﬁ&m@d&esowéo%rer anged

et veen 0L RERL L ALP0V SR 2eph 0%, LI £ GEINY RIkpfgyr 00ves 28
ool LT Bt CaasRctatg deuthe A eyt densunBagi g ddae 2 where
receive a ywBPcheRRPE! L¥BpebXitg & Usorthedtedl dha 1Rl aGiyiinkalw=ARRAr at us
5 23, 24.
Each of the fixing walls 23, 24 includes a portion
of wall with shaped projections, which extends axially
along the mounting window 22. For the purposes of this
description, axial direction will mean a direction’ z
10 substantially perpendicular to an x-y plane parallel to
the plane on which the opening of the mounting window 22
lies.
Preferably, said shaped projections (which in the
figure are visible only on the fixing wall 24, but are
15 also present on the opposite fixing wall 23) form
together a continuous projecting element 27 which extends
along a serpentine path to define a plurality of £fixing
elements formed of grooves 28 and connecting edges 29
arranged between adjacent grooves 28. In one preferred
20 embodiment, the grooves 28 have a dovetailed cross-
section and the connecting edges 29 have one inclined
side which faces towards the side of the suppofting frame
2 where the electrical apparatus is inserted.

Each of the grooves 29 1is able to receive a

25 respective fixing tongue 8, 9 of the electrical apparatus



WD 2006/ 123379 PCT/ 1T2006/ 000312 8 1. In practice, each electrical
apparatus of the type illustrated in figure 1, engages with four grooves 28
provi ded on the supporting frame 2, two of which are situated on the fixing
wal |l 23 and two on the fixing wall 5 24. Ooviously, an electrical apparatus
1 havi ngwa #oeked W dth (for exanple, equal to two potwrmesmbsizhe DI N
standard) can engage with the supporting frane 2 using a greater nunber
(i.e. nmore than four) of fixing elenments 8, 9 and grooves 28. It should be
observed that, in 10 practice,” when the electrical, apparatus 1 is attached
to the supporting frame 2, the fixing elenents 8 9 and the grooves 28
constitute conplenentary snap-in fixin el enments such as to all ow guided
axial sliding (direction z) of the electrical apparatus respect to the
supporting 15 frame 2 and to prevent novenent of the electrical apparatus 1
paral l el (% yIpl @rertieet heeamuneleetyigrdoverpraylyi ofisithe i tye&oul d be
considered that the fixjng ,tongues 8, 9 of the electrical apparatus 1

pl aced on tiHdUSHRELMGIT BigrEesdeh SRIaIEenfElde WPHK rBRIRES ve820 grooves

28 provided on,the fixing side 23 aof th supporting frame .2 which are not
Visible inHGAE0 . Of ThEST | SRR ¥t FEARF | € SR aSE( (RGagE R h a

respective ta e of R 0 t aghpent t he
electrical%%%ﬁ%i%?ugglggg F%%inéém%§b§%$f¥%gqpka%§ Eﬁgl?ggﬂgglgg%% observed
that, i§ o4, Obviously, an electrical apparatus 1 having a greater

width (for example, equal to two modules of the DIN

standard) can engage with the supporting frame 2 using a

greatef number (i.e. more than four) of fixing elements

8, 9 and grooves 28. It should be observed that, in

10 practice, when the electrical .apparatus 1 is attached to

the supporting frame 2, the fixing elements 8, 9 and the

grooves 28 constitute complementary snap-in fixing

elements such as to allow guided axial sliding (direction

z) of the electrical apparatus respect to the supporting

15 frame 2 and to prevent movement of the electrical

apparatus 1 parallel (x, y plane) to the mounting window

22. Obﬁiously, it should be considered that the fixing

tongues 8, 9 of the electrical apparatus 1 placed on the

minor wall 3 are such as to engage with respective

20 grooves 28 provided on the fixing side 23 of the
supporting frame 2, which are not visible in figure 1.

The flexible tooth 10 is such as to engage with a

respective connecting edge 29, for a snap and lock

attachment of the electrical apparatus 1 to the

25 supporting frame 2. It should be observed that, in
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connecting edge 29 constitute conplenentary snap and
ments suitable to bl ock, during attachnent of the el ect

ock
rical

.1 to the supporting frane 2, 5 axial sliding between the
el ectri cglo Aappasabus 1 and the supporting frane 2, omceETROpI@IBEREr m ned
ock position has been reached. in practice, during insertion of

ical apparatus 1 into the nounting wi ndow 22, at first

10

engagenent of the conplenentary guiding fixing elenents 8, 9, 28 takes place
he apparatus 1 slides axially respect to the supporting frame 2,

and then t
the tooth
edge 29 un
sur nount ed

10 bends and scrapes again the inclined wall of the

connecti ng

til it surnounts said edge. In 15 practice, once the tooth 10 has

sai d edge, the snap-in attachnment position is reached,

where the

end of th@ractigehl ethgot Alevllbfyade thi t A0a 308st BREi aFesPegiei(e cal
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of a sheet
into a nou
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cSlee N3 MY Clp6aR s | D59 Cthe 2uPpBFEEAD) frllheS TP 2d | ok,

nting seat
axial sliding between the electrical apparatus 1 and the

supporting frame 2, once a predetermined snap and lock
position has been reached.

In practice, during insertion of the electrical
apparatus 1 into the mounting window 22, at first
engagement of the complementary guiding fixing elements
8, 9, 28 takes place and then the apparatus 1 slides
axially respect to the supporting frame 2, the tooth 10
bends and scrapes against the inclined wall of the
connecting edge 29 wuntil it surmounts said edge. In
practice, once the tooth 10 has surmounted said edge, the
snap-in attachment position is reached, where the end of
the 'flexible tooth 10 engages with a substantially
vertical surface (in the figure, direction vy) of the
connecting edge 29, facing the sidé of the supporting
frame 2 which is facing the wall on which the frame 2 is
intended to be installed.

As illustrated in figure 2, in a preferred
embodiment, the flexible tooth 10 is a metal tooth
forming part of a sheet element 30 which can be inserted,

preferably by snap and lock, into a mounting seat defined



WO 2006/ 123379 PCT/1T2006/ 000312 10 between a pair of fixing tongues 8, 9.
In figure 2, the fixing tongue 9 and the pushbutton 7 are shown partially
in cross-section in order to illustrate how the sheet elenment 30 can be

attached to the electrical apparatus 1. 5 Preferably, the sheet el enent 30

i s obt ai nag@d Javs/1288¢ari ng and bendi ng of a steel sheet. ppiody@bAasLably, the
sheet elenent 30 is a netal sheet including a base frame portion 30a, 30b,

30c, 30d intended to be inserted in the nounting seat of the sheet 30. The
base franme 10 portion 30a, 30b, 30c, 30d. is conposed of four sides, each
pair parallel. One of said sides, i.e.léide 30a, is connected to the
flexible tooth 10. The side 30c opposit side 30a, during insertion of the
sheet 30 into the nounting seat between the fixing tongues 8, 9, is 15
intended to surnmount a rigid tooth 31 which protrudes inside the nounting
seat in ordbetween| achaiy sfafiixigs thagyrees,30.t dnt Hd gwirectZ,i ddle appar at us
1. Preferably, , said side 30c has one part 35 slightly inclined conpared to
the pl ane oRlHAREhtPREUBaSeap6r Fh@npgégl?u%@ﬁ} BOREe 3P0 RAr IRl lsheet 30

o5, i Org8T Ll QuSyrot L of - L he (gl d ool SLdu g snap I n
Lomoues S, BacBeiksalkip 58 N A DD LRLOBTe O s 32 e

5 Preferably, the sheet element 30 is obtained by

shearing and bending of a steel sheet. More preferably,

the sheet element 30 is a metal sheet including a base

frame portion 30a, 30b, 30c, 30d intended to be inserted

in the mounting seat of the sheet 30. The base frame

10 portion 30a, 30b, 30c¢, 30d. is composed of four sides,

each pair parallel. One of said sides, i.e. side 30a, is

connected to the flexible tooth 10. The side 30c opposite

side 30a, during insertion of the sheet 30 into the

mounting seat between the fixing tongues 8, 9,  is

15 intended to surmount a rigid tooth 31 which protrudes

inside the mounting seat in order to block by snapping

the sheet 30 to the electrical apparatus 1. Preferably,

said side 30c has one part 35 slightly inclined compared

to the plane on which the base portion 30a, 30b, 30c, 304

20 of the sheet 30 lies, in order to allow surmounting of

the rigid tooth 31 during snap-in insertion of the sheet

element 30 into the mounting seat between the fixing
tongues 8, 9.

Preferably, " the other two sides 30b, 304 of the

25 sheet element 30 have an indented external edge so as té



WO 2006/ 123379 PCT/1T2006/ 000312 11 all ow, advantageously, forced assenbly
of the sheet 30 inside the nounting seat so as to prevent unwanted
dislodging. In figure 3, the electrical apparatus and the 5 supporting
frame 2 in figure 1 are illustrated in such a way as to show. the rear part

of the supRPshbBsferane 2. As shown in figure 3, in a #ﬁgg%gﬁﬂgﬁnbodinent,

especially 1n the case where the supporting frame 2 is astic
material and is intended to house a 10 nunber of nodul ar el ectrical
apparatuses equivalent to a nunber of nodul es greater -or -equal to 4, the
supporting franme 2 includes nmeans to stabilize the distance between the
fixing walls 23, 24. Preferably, said neans include two L-shaped netal
rei nforcing bars 40 which' extend 15 substantially parallel to the fixing
wal s 23, 24. in figure 3 only one reinforcing bar 40 is visible,

i Il ustrated a1SIRRAr ah@vinagd ey Xi Adlr R | agddemifly beeRtCalnd&i N§gr ci ng bar
is however provided on the other fixing wall 24." 20 Preferably, the
rei nforci ng haisied0 thee medatdhg redal poof &k e-thar presrintat uhivghte@ngl es and
include two profile walls 43 and 44 substantially at right angles to each
ot her. Pref aetisdloggisgi.d rei nforcing bars 40 can be connected to respective
fixing walls 23, 24, for exanple 25 by neans of snapping into special teeth
41, 45 provided In . figure 3, the electrical apparatus and the
5 supporting frame 2 in figure 1 are illustrated in such a
way as to show. the rear part of the supporting frame 2.
As shown in figure 3, in a preferred embodiment,
especially in the case where the supporting frame 2 is
made of plastic material and is intended to house a
10 number of modular electrical apparatuses equivalent to a
number of modules greater or egqual to 4, the supporting
frame 2 includes means to stabilize the distance between
the fixing walls 23, 24. Preferably, said means include
two L-shaped metal reinforcing bars 40 which' ' extend
15 substantially parallel to the fixing walls 23, 24. In
figure 3 only one reinforcing bar 40 is wvisible,
illﬁstrated ‘separate from the fixing wall 23. An
identical reinforcing bar is however provided on the
other fixing wall 24.
20 Preferably, the reinforcing bars 40 are made of
metal profile bars bent at right angles and include two
profile walls 43 and 44 substantially at right angles to
each ofher. Preferably, said reinforcing bars 40 can be

connected to respective fixing walls 23, 24, for example

25 Dby means of snapping into special teeth 41, 45 -provided



WD 20061123379 PCTI | T20061000312 12 on the fixing walls 23, 24 on the side
of the supporting frame 2 intended to face the nmounting wall. In a
particularly preferred enbodinent, a wall 44 of the profile walls 43, 44
formng the reinforcing bar 40 5 is such that it can be received in a

corr espoRe HekResket 42 of the supporting frame 2 madecimrznéseoent ckness of a
respective fixing wall 23, 24. This contrivance nakes it possible to

consi derably reduce the possibility of any deformation of the reinforcing
bar 40. 10 Figure 4 schematically shows a partial prospective view, with
sone parts in cross-section and/or trgnsparent, of an electrical apparatus
1 fixed to a supporting frame 2. In this exanple, the electrical apparatus
1, only illustrated schematically, is 15 represented by an el ectri cal

ket. As b i i 4. i - ition, h flexibl
oot 10" 6 Be” aiacnel Dan by oot LS. 5088 PP P58, bipBurep o0

ti 9. J t j Iy t 27. | ticular,

't can be SEeae, 2 AReRAHCH Ll ST RS FrERTE ¢ footh 10 engages.
with a surface g préPEic&Pi&ftF}?t U998 SRbbachattt oueLs the st de of the

supporting frame 2 intended to ce the wall. Mreover, it can be observed
that the proeegirioraiel eanls 48 defd NS mine0 3R Srifn fBrawRs baf adi ch the

first set includes 25 grooves 28 which are open, or facing, towards the
front 5 is such that it can be received in a corresponding pocket
42 of the supporting frame 2 made in the thickness of a
respective fixing wall 23, 24. This contrivance makes it
possible to considerably reduce the possibility of any
deformation of the reinforcing bar 40.

10 Figure 4 schematically shows a partial prospective
view, with some parts in cross-section and/or
transparent, of an electrical apparatus 1 fixed to a
supporting frame 2. In this example, the electrical
apparatus 1, only illustrated schematically, is

15 represented by an electrical socket. As can be seen in
figure 4, in the snap-in position, each flexible tooth 10
of the electrical apparatus 1 engages with a respective
connecting edge 29 belonging to the projecting element
27. In particular, it can be observed that the free end

20 of the flexible tooth 10 engages with a surface 52 of the
connecting edge 29 facing towards the side of the
supporting frame 2 intended to face the wall. Moreover,
it can be observed that the projecting element 27 defines

two sets of grooves, of which the first set includes

25 grooves 28 which are open, or facing, towards the front



WO 2006/ 123379 PCT/1T2006/ 000312 13 part of the supporting frame in order
to receive the fixing tongues 8, 9 provided on the electrical apparatus 1,
and of which the second set includes grooves 50 alternating with grooves 28
of the first set and open, or 5 facing, towards the side of the supporting

frame 2 | o face the wall. In the snap-in position, these latter
grooves 58ﬂ%§@g§%%h’as to receive a respective flexibFETISHOHOPBI2 As can be
seen better in figure 5, advantageously 10 the second set of grooves 50 is
such as to receive a tool 60 which can be inserted wedge-like into said
grooves 50 and fromthe rear side of the supporting frane 2 (i.e. the side
intended to face the nounting wall of tige supporting frame 2), in order to

rel ease the flexible 15 tooth 10 fromthe connecting edge 29. in particular,
figure 5 schematically shows an electrical apparatus 1 divided into two

portions 1. ]pa:tll: Zofoftb i Sﬁp;IBJS'Pt egfra@gr tionodgdy i %oCOJ{EOE(;\:‘[—:iL\F‘éj ffRet he

supporting frane 2 efore Tnsertion of the wedge-Ilike 60 Into the 20

groove 50, amnigkiglg Wirdudd&,| ovgirdiadedodnl t2e RAkktaibY1 apphagied fromthe
supporting franme 2, has, as a result of insertion of the tool 60, the

flexible todt,h B0d refeageidtt r ahet heesarpboskitngifichnde. gHoovess| 50 it
shoul d be considered that the representation in figure 5 25 is only
i | lustrativeldernavdng withegkpoyest b @orttiofsrst set and open, or

5 facing, towards the side of the supporting frame 2
intended to face the wall. In the snap-in position, these
latter grooves 50 are such as to receive a respective
flexible tooth 10.

As can be seen better in figure 5, advantageously

10 the second set of grooves 50 is such as to receive a tool
60 which can be inserted wedge-like into said grooves 50
and from the rear side of the supporting frame 2 (i.e.
the side intended to face the mounting wall of the
supporting frame 2), in order to release the flexible

15 tooth 10 from the connecting edge 29. In particular,
figure 5 schematically shows an»electrical apparatus 1
divided iﬁto two portions 1.1, 1.2, of which the upper
portion 1.1 1s connected to the supporting £frame 2,
before insertion of the wedge-like tool 60 into the

20 groove 50, and of which the lower portion 1.2, partially
extracted from the supporting frame 2, has, as a result
of insertion of the tool 60, the flexible tooth 10
released from the supporting frame 2. Obviously, it
should be considered that the representation in figure 5

25 1is only illustrative and that, in reality, the portions
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cannot be separated and are rigidly bound to each other. On the basis of

t he above description, therefore, it is possible to conprehend how an

el ectrical apparatus 1 5 and a supporting frame 2 according to the present
i nvent i onwapmogasstey be attached to/ detached from each pc@ifisbsooyPireover, it
shoul d be observed that, providing a flexible tooth 10 in sheet netal on
the electrical 10 apparatus 1, nakes it possible to obtain reliable fixing
of the electrircal apparatus 1 to the supporting frame 2, wthout however
excessively overstraining the structural parts which guarantee fixing of
the electrical apparatus 1 to the suppB?ting frame 2 during the 15
attachnment / det achnment operations between the two parts. |t should be
further observed that, advantageously, providing a flexible tooth 10 with
one curved dnd, rakes 1.2 pfssidsl e el@ctyacdlt oephanatuso benmetigelde agai nst
the connecting edge 29 during renoval of the electrical . 20 apparatus 1
from the sufishatiergd pafeare Figi®kby mawd foweghngthernf orci ng bars 40 on
the supporting fra 2_.in,order to stabiljze the distapce _between the
fixing walls 23, 0?4%? Pﬁé%uﬁﬁoﬂ'—lﬁ? FHARe ST 1PiARB: epEESrel elto

advant ageously ,QUArantee, 25 SACRINGY Rl A ENL Ll MOP SN [ e, 2 and the
S5 and a supporting frame 2 according to the present
invention can easily be attached to/detached from each
other.
Moreover, it should be observed that, providing a
flexible tooth 10 in sheet metal on the electrical
10 apparatus 1, makes it possible to obtain reliable fixing
of the electrical apparatus 1 to the supporting frame 2,
without however excessively overstraining the structural
parts which guarantee fixing of the electrical apparatus
1 to the supporting frame 2 during the
15 attachment/detachment operations between the two parts.
It should be further obsefved that, advantageousiy,
providing a flexible tooth 10 with one curved end, makes
it possible for said tooth not to be wedged against the
connecting edge 29 during removal of the electrical
20 apparatus 1 from the supporting frame 2.

Furthermore, providing reinforcing bars 40 on the
supporting frame 2 in order to stabilize the distance
between the fixing walls 23, 24 of the supporting frame
2, makes it ©possible to advantageously guarantee

25 excellent attachment between the frame 2 and the



WD 2006/ 123379 PCT/ 1T2006/ 000312 15 el ectrical apparatuses, even when the

supporting frame 2 includes a nounting w ndow 22 able to house a | arge
nunber of nodul ar el ectrical apparatuses (for exanple, four or nore
one-nodul e el ectrical apparatuses). 5 Naturally, in order to satisfy

cont i ngent ific requirements, a person skilled in the art may

apply to fﬁgqg‘%@gﬁgescribed el ectrical apparatus 1 and?CHEUZMEPPBAY frame 2
according to the invention nmany nodifications and variations, all of which,
however, are 10 included within the scope of protection of the invention as
defined by the followng clainms. 16 The invention clainmed is: |. Electrical
apparatus which can be fixed to a suppofging frane provided with a nounting
wi ndow to receive said electrical apparatus, the electrical apparatus
conprising: a main body having a substantially box-Iike shape; and first
fixing eleneq%§ pr.ovi-ded on _first and secgnd E gosite s%des g{ sai g box-Iike
mai n body t & SNGAGE 2o PRSEATIERG s SEBHAVPER | 8 ePBRBAT &7 oW F H8Y on sai d
frame, said, fjrst. fixi ts, udi,ng; iding. fixing e ts to

al I ow axi al 151#&59%&%6 rs}‘g?u |t§gl%gf é%ljé(?% eggc?arl?gé;l %Oag%%lrl% u% wliggggespect to
said franme it réen hd..a i nt ' nt } , ) and
snap-in fi xirﬁlédb[eélsr:n%%t glotagigroc%?@s%%g%g;i zfl%pzﬁ%lag“lu%léof Hs%f d&%glgg#ﬁ cal

appar at us Widdh, 1eSpRck bAeSAbluls AFANoA Rppdehenskapd snap-in position

has been reached,
5 Naturally, in oxder to satisfy contingent and

specific requifements, a person skilled in the art may
apply to the above-described electrical apparatus 1 and
supporting frame 2 according to the invention many
modifications and variations, all of which, however, are
10  included within thé scope of protection of the invention

as defined by the following claims.



wherein said supporting frame has a substantially franme-Iike body
surroundi ng said nounting w ndow and includes a pair of opposite fixing
wal I s, said second fixing elenments include a projecting elenment on said
fixing walls, and said snap-in fixing elenments include a flexible tooth
havi ng one end attached to said box-1like main body and a second opposite
free end suitable to engage, in said pkgdeternined snap and |l ock position,
with said projecting elenent. 2. Electrical apparatus according to claim1,
wher ei n sdhdinyantdinrdaifediinng el enents i nclude for each said opposite side of
the box-like main body two inclined and distanced fixing tongues, and
wherein said flexible tooth is fixed in a nounting seat defined between

sai d tongues. BlectcglCdpph@als vaiEtagaatbeFiae €04 Sipporting fidnd prodidedi@h@i n sai d
projecting elenent is a continuous projecting elenment which extends along a

ser pent i nB1OPRKNE Vindgwitp rreelye spidelaciricpl apparagist e slesigical aopaigtus f or ned by
grooves ag&n@%ﬂﬁgcting edges alternating between adjacent grooves, and
wherei n: sal #l'ing tongues are such that they can be received in a
respective groawejn lanky hagmiga sibsantiallg boxodikéishapesamdh that it can engage with

and snap in against. said connectjng.edge. 17 . 4. Electrical  apparatus

according to cﬁ%?f ﬁ?“?‘,g %‘R&ﬁ‘ 5 R{Ogla?‘ijo'?ﬁﬁkgtkﬁ séc?mpﬁoﬂﬁ?rf“ifé 0&?%@3(”.‘ ¥e a snap-in

mechani sMyfafh iy do BRURE cHBespBRding Secofid AEHE efeflenARPHNiALSH BFERLHENGd 0 claim
I 6

2, wherein saidflexible tooth is nade of ~ sheet netal. El ectri cal
appar at us fiest Esingichagnents iotlaidlimg4, wherein said sheet netal is sheet steel. 7.

El ectrical appar.at us. accgrdi to, claim?2 erein sald. flexible tooth is
facing & di rogiigh BEREErPuns fod Bidfany el dss Ghotid adtidtn of s d
el ectri cahppapitay withifespdtk @ S flameQLiRkdriigg Wimﬁﬁwratl& infol @Rt mb@@ingappar at us
according to claim2, wherein said second end of the flexible

window; and

snap-in fixing elements to block said axial sliding of said electrical apparatus with

respect to said frame once a predetermined snap-in position has been reached,

wherein said supporting frame has a substantially frame-like body surrounding said

mounting window and includes a pair of opposite fixing walls, said second fixing

elements include a projecting element on said fixing walls, and said snap-~in fixing

elements include a flexible tooth having one end attached to said box-like main body and

a second opposite free end suitable to engage, in said predetermined snap and lock

position, with said projecting element.

2. Electrical apparatus according to claim 1, wherein said guiding fixing elements
include for each said opposite side of the box-like main body two inclined and distanced
fixing tongues, and wherein said flexible tooth is fixed in a mounting seat defined

between said tongues.

3. Electrical apparatus according to claim 2, wherein said projecting element is a
continuous projecting element which extends along a serpentine path to define a plurality
of attaching elements formed by grooves and connecting edges alternating between
adjacent grooves, and wherein:
said fixing tongues are such that they can be received in a respective groove; and
said flexible tooth is such that it can engage with and snap in against said

connecting edge.



tooth is a curved end. 9. Supporting frame for wall nounting of an

el ectrical apparatus, the frane including a substantially frane-shaped
body, extending around a nounting wi ndow including a pair of fixing walls,
wherein said fixing walls are adapted to receive an electrical apparatus
according to claiml in said mounting wi ndow and keep it attached to said
frame. 10. Supporting frame accordingyo claim9, further including a pair
of reinforcing bars for stabilizing a distance between said fixing walls.
11. Supporting franme according to claim 10, wherein each of said reinforcing
bars 1S & Shangdan dp 0SS H 3, WP 8hd fbiib 156t dal bk val I
12. H ectr| cal appara S accor to claim erein sal proj ecting

el enent ity aasnapommenhmummmjmbmmggeb&nent whi ch extends al ong a serpentine
path to define a plurality of attaching elenents forned by grooves and
connecting edges alternating between adjacent grooves and wherein: 18 said
fixing toyguesa@({tgcas 'dﬁ;khrétb@&ccbﬂﬁly @%ﬂhl&ez WRERINV &Y f18kiBlet6SR RChhdEofIr OOVE;

and said flexible tooth is such % It can engage with and snap in agai nst
sai d corshegtmietd). edge. 13. Supporti ng frame for wall nounting of an

el ectrical apparatus, the frame including a substantially frame-shaped
body, extending around a nounting w ndow including a pair of fixing walls,
wherein sai d fRlXdthehl WppdrsudicontiaPloathiind, WeRin Qidisheeehe@! isiskéd s@glpar at us
according to claiml 1n said nmounti ng wi ndow and keep it attached to said
frame. 14. Supporting frame according to claim13, further including a pair
of reinfoycin I L&t € _hetween
said fi X|07;19 Gﬁ‘lf&%aigb &éﬁﬁg %!rc'f) B{rllgé 1ITprcigarlrlél 8?1 Iéfav?/g‘} %aldrzrg%% @tgdtgﬁsaggﬁgpectri cal
appar at usdirettien éppasiee toi the:ﬂmhtmg ofiaxdallisgeatiin eflshig ol ecaioal spyapedk intdyaid ext endi ng

around a nounti I"l\g (y\n ndow
mounting window

8. Electrical apparatus according to claim 2, wherein said second end of the flexible

tooth is a curved end.

9. Supporting frame for wall mounting of an electrical apparatus, the frame
including a substantially frame-shaped body, extending around a mounting window
including a pair of fixing walls, wherein said fixing walls are adapted to receive an
electrical apparatus according to claim 1 in said mounting window and keep it attached to

said frame.

10. Supporting frame according to claim 9, further including a pair of reinforcing bars

for stabilizing a distance between said fixing walls.

11.  Supporting frame according to claim 10, wherein each of said reinforcing bars is

L-shaped and extends substantially parallel to said fixing walls.

12.  Electrical apparatus according to claim 1, wherein said projecting element is a
continuous projecting element which extends along a serpentine path to define a plurality
of attaching elements formed by grooves and connecting edges alternating between

adjacent grooves and wherein:



including a pair of fixing walls wherein said fixing walls are adapted to
receive an electrical apparatus according to claim2 in said nounting

wi ndow and keep it attached to said frame. 16. Supporting frame according
to claim15, further including a pair of reinforcing bars for stabilizing a
di stance between said fixing walls. 17. Supporting franme for wall nounting
of an electrical apparatus, the frane __including a substantially

frame- shaped body, extending around a M%unting wi ndow including a pair of
fixing walls wherein said fixing walls are adapted to receive an electrical

appar at us accor dj to claim3 in said no ntin% . ndow and keeg It attached
to said frane®d98XNGISYES IR P AHANY RB LA F@ﬁrbfl‘ EESpiCitye grogy e

including a palsid AxibiekdtiR {sSubgthaPREs &RhgShARhAd &laPGn Redfhsstagce bet ween
said fixing walls.
connecting edge.

13. Supporting frame for wall mounting of an electrical apparatus, the frame
including a substantially frame-shaped body, extending around a mounting window
including a pair of fixing walls, wherein said fixing walls are adapted to receive an
electrical apparatus according to claim 1 in said mounting window and keep it attached to

said frame,

14.  Supporting frame according to claim 13, further including a pair of reinforcing

bars in metal profile for stabilizing a distance between said fixing walls.

15.  Supporting frame for wall mounting of an electrical apparatus, the frame
including a substantially frame-shaped body, extending around a mounting window
including a pair of fixing walls wherein said fixing walls are adapted to receive an
electrical apparatus according to claim 2 in said mounting window and keep it attached to

said frame.

16.  Supporting frame according to claim 15, further including a pair of reinforcing

bars for stabilizing a distance between said fixing walls.

17. Supporting frame for wall mounting of an electrical apparatus, the frame
including a substantially frame-shaped body, extending around a mounting window
including a pair of fixing walls wherein said fixing walls are adapted to receive an
electrical apparatus according to claim 3 in said mounting window and keep it attached to

said frame.

18.  Supporting frame according to claim 17, further including a pair of reinforcing

bars for stabilizing a distance between said fixing walls.





