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CURRENT "SENSOR AND ELECTRI CAL- APPARATUS | NCLUDING I T 7, Thi s

i nvention relates to an inductive current sensor for electrical
appar at us conprising a nmagnetic circuit of which one part acts as a
support for a magnetic field detector el enent such as a detector coi
5 and a conductor surrounded by the magnetic circuit and traversed
by the current to be detected. It also ~relates to the electrical
apparatus provided with such a sensor or sensors.

CURRENT SENSOR AND ELECTRICAIL APPARATUS INCLUDING IT

This invention relates to an inductive current
sensor for electrical apparatus comprising a magnetic
circuit of which one part acts as a support for a
magnetic field detector element such as a detector coil

5 and a conductor surrounded by the magnetic circuit and
traversed by the current to be detected. It also
relates to the electrical apparatus provided with such
a sensor or sensors.

Current sensors of the type mentioned above are
10 well known and are used in electrical power apparatus
such as circuit-breakers, overcurrent relays or speed
controllers for <the purpose of detecting excess
currents so that the supply of the charge connected to

the appliance can be cut off.

When the apparatus is assembled, it is helpful if

thereby making assembly non practical.
 ;o§er, the protective apparatus may require
' f%erent sensors depending on the connectable charges
and it is desirable,. either during the manufacture of
the appliance or during its installation, that it
should be adapted or customized depending on its
25 application. |

When a current sensor of the type described is
constituted by a current transformer, the material of
the magnetic circuit presents a strong permeability,
typically greater than 5000. In this case a current



Current sensors of the type nentioned above are 10 well known and are

used in electrical power apparatus such as circuit-breakers,
overcurrent relays or speed controllers for the purpose of detectlng
excess currents so that the supply of, the charge connected to

t he appliance can be cut off. When t he apparatus Is assenbled, it is
hel pful if the current conductor can be inserted easily in the sensor.
However, i.n nost cases current sensors conprise a cl osed magnetic
circuit in which the conductor nust be placed, thereby making
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material of 5 meashrimggnetic CIrCUIt presents a strong perneability,

typically greater thar 5000. In this case a current
When the current sensor is formed by a Rogowski

‘core,: permeability is of the order of 1 and the need
for a large number of turns for secondary winding means
is such that it is not easy to arrange them on a

10 separable part. In addition, coil winding must bYe
carried out continuously on the core in order to ensure
immunity to electro-magnetic interference.

The invention aims to reduce the influence of

spurious gaps and external interference on a current

15 sensor for electrical apparatus. It also aims to

facilitate the assembly of the current sensor in the

electrical appliance and the adaptation of said
appliance to different charge characteristics.

According to the invention, the magnetic circuit
20 comprises an open magnetic part and a magnetic part
separate from the open magnetic pért and which carries
the detector element, at least one of the two parts of
the magnetic circuit being in a material of weak
permeability. Said permeability may be comprised
25 Dbetween 5 and 100, preferably between 8 and 30. As a
result, the gap of " the magnetic circuit can be .
considered as spread along the circuit and the sensor
shows 1little sensitivity to any spurious gap which
night be observed at the interface between the separate
30 part and the open part of the magnetic circuit.

The electrical apparatus according to the
invention is provided with at least one such current
sensor whose open magnetic part is arranged permanently
in the casing' of the apparatus and whose closing



2 transforner is sensitive to interference, and when it ~ is

desired to make a magnetic circuit with a separable part, .the spurious
gap formed at the connectsi on of the separable part to the fixed part

has a bad influence on 5 nmeasuri ng. "3 \Wen the current sensor is

formed by a Rogowski core, pernmeability is of the order of 1 and the

need for a large nunber of turns for secondary w ndi.ng neans S

such that it is not easy to arrange themon a 10 separable part. In
addition, <coil wnding nust be carried out. continuously on the
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ext ernal i nter PaF&N¢ FPURFLsing a” circuit"for processing ‘the
electrical signal delivered by the detector element,

said processing circuit generating a trip signal when

5 an overcurrent is detected, or to a part or cover
detachable from the casing, éaid part or cover
carrying, preferably on the separate magnetic part
side,‘éuch a printed circuit board.

It should be understéod that the permanent open
10 magnetic part can advantageously belong to a lower
general purpose part of the apparatus, while the
separate closing magnetic part can belong to an
electronic processing part specifically designed
depending on a rating, particularly a current rating,
15 of the apparatus. In other words, one may assenble to
an unchanged bottom part of the electrical apparatus
different electronic processing units each adapted to a
different electric size. The assembly operation can be
executed either by the manufacturer or by the user.

20 The following description of an embodiment read
with refereﬁce to the accompanying drawings, will
provide an explanation of the features and advantages
of the invention.

- Figure 1 is a schematic illustration of an
25 inductive current sensor in accordance with the

~

invention.

- Pigure 2 1is a sectional view of a sensor
assembled in an appliance according to the
invention.

30 - Figure 3 shows a schematic view of a contactor-
circuit-breaker apparatus.

core



15 sensor for electrical apparatus. It also ains ‘to facilitate
the assenbly of the current sensor in the ~electrical appliance and the
adapt ati on of said appliance to.different charge characteristics.
According to the invention, the magnetic g rcuit 20 conprises an open
magnetic part and a nagnetic part separate fromthe open nmagnetic part
and which carries the detector elenent, at |east one of the two parts
of the magnetic circuit being in a nmaterial of weak perneability.
Said perneability nmay be conprised 25 between 5 and 100, preferably

between 8 and gfe /é?axa—ent defddr .24 hies msﬁatﬂe mgﬂ%msaemgucasﬁﬁg be
consi dered as spreag al th crrcqﬁiegggﬁé sensor ittle
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circuit. Q&,@r %} ecaA +SRpar at us according to t he
invention is prSVlg' east one such current sensor whose open
magnetic pagt is arranged pernanently in the casing of the apparatus

and whose cl osing _
The sensor 20 comprises an open fixed magnetic

circuit 21, for example U or L-shaped, fixed by any
appropriate means in the casing 10 of the apparatus,
and a separate magnetic circuit 22 formed for example
10 by a pallet added so as to bridge the fixed circuit in
order to establish a magnetic path without nominal gap
for the magnetic flux. When the circuit 21 is L-shaped,
an identical L-shaped part may be used for the circuit
22. A power conductor 23 belonging to a low-frequency
15 current path, for example 50 or 60 Hz, of the apparatus
is inserted in the aperture 24 of the fixed magnetic
circuit 21 into said apparatus and remains fixed in a
well-determined position by retaining means. A coil 25
wound around a coil frame 25a associated to the
20 separate magnetic circuit 22 is mounted on a printed
circuit board 26, itself fixed to a detachable cover or
housing 27 in insulating material and accessible from
the outside of the casing, on the front wall 11 side of
said casing; the cover 27 can form a part of the front
25 face of the casing (see Figure 2). The magnetic circuit
22 is fixed to the board 26 by legs 28. The circuits
21, 22 have a weak magnetic permeability, preferably
lying between 8 and 30, and for this purpose are made
of carbonyl iron based material  or another analogous
30 material of weak permeability. A resilient element 12
may be placed between the open magnetic circuit 21 and
the casing, in combination with a non-represented stop
for this circuit 21 so as to help reducing the spurious
gap e or e'.



3 separate magnetic part is fixed either to a printed ‘circuit
board conprising a circuit for processing the ““electrical signal
delivered by the detectonr el enent, said processing circuit generating a
trip signal when 5 an overcurrent is detexted, or to a part or cover
detachable fromthe casing, said part or cover - carrying, preferably on
the separate magnetic part side, such a printed circuit board.

It should be understood that the permanent open 10 magnetic part can

advant ageously belong to a | ower general purpose part of the apparatus,
whil e the separ deperidisin@mugreidasqarkotdarciietwigst 21 an22 are in
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The electrical appliance considered 'may be a
circuit-breaker, a contactor, a protective relay or a
speea controller, and may present several sensors, the
printed circuit board 26 holding the processing circuit

10 30 of the signals supplied by the various sensors so as
to generate a trip signal. The detachable cover 27 may
be a simple plastron (figure 2) or may be arranged as a
housing supporting other members.

In Figure 2, the separate part 22 of the magnetic
15 circuit and its detachable carrier cover 27 in the
extracted position are represented by dash-lines ; it
may be understood that _this arrangement facilitates
both the installation of the conductor 23 and the
changing of the detector element 25. The same cover may
20 of course hold two or three detachable magnetic
circuits 22 of corresponding sensors associated to
respective phases. A single detachable rail 22 can be
provided for a plurality of phases, said rail bearing
the respective coils 25. The detector element
25 1illustrated in the form of a coil 25 may be constituted
by a Hall effect detector or another analogous element
detecting the magnetic field generated by the passage

of the current in the conductor 23.

30 Figure 3 shows a polyphase contactor circuit
breaker apparatus the casing 10 of which comprises a
base body 10a and a front part 10b assembled to the
base body ; the front part can itself comprise a
functional unit or a plurality of functional units.



different electric size. The assenbly operation can be executed either

by the manufacturer or by the user. 20 The follow ng description of
an enbodi nent read with reference to the acconpanying draw ngs, wll
provide an explanation of the features ang advantages of the invention,
- Figure 1 is a schematic illustration of an 25 I nducti ve
current sensor in accordance with the. I nventi on. -
Figure 2 is a sectional view of a sensor assenbled in an

appl iance according to the i nvention. 30 - Figure 3 shows

a schematic view of TReCQs¥{BEdy 10a has FdrCUbhch' gitleie ARAB’ Ydier
4 terminals 13,14 to which are associated respective
conductive parts 15,16 bearing fixed contacts 17 facing
moving contacts 18 located on a contact bridge 19. The
§ contact bridges 19 are borne by a moving support 31.
Close to the contacts are situated arc extinction

chambers provided with arc extinguiéhing plates 32.

The conductive part 15 is elevated in a region 15a

clbse to the assembly plane P of the casing parts 10a,

10 10b so as to pass through a fixed U~shaped 21 of the

magnetic circuit ; this part 21 lies on surfaces 33 of

the base body 10a and projects slightly beyond plane P
towards, front part 10b of the casing:

The front part 10b of the apparatus casing has an
15 electromagnet 34 which can actuate directly, as shown
by arrow 35, the contact support 31. On the front side
of the part 10b is provided a manual control button 36
which cooperates, as shown by arrow 37, with the
control wunit formed by electromagnet 34 and an
20 electronic pgocessing block 39. The block 39 comprises
the closing parts 22 of the magnetic circuits, the
detecting coils 25 and the board 26 bearing the
overcurrent processing circuit 30. The circuit 30 is
electrically connected to the electromagnet coil 34, as

25 shown by arrow 40.

The base body 10a of the apparatus reinains the
same for a plurality of apparatus types or sizes and it
should be understood that differentiation between
apparatus is provided by the front part 10b of the

30 casing, due to the interchangeable magnetic circuit
closure parts 22, their secondary coils 25 and the
specific processing circuits 30.



The current sensor 20 i's housed in an insulating casing 10 of a
-l owvol tage el ectrical apparatus, this casing show ng a.front face 11
which is accessible to an operator fromthe outsi .__The
sensor 20 conprises an open fixed magnetic? ci rcui
L- shaped, fixed by any appropriate nmeans in-the
apparatus and a separate magnetic circuit 22 fornmed for exanple

a pallet addedhi Qﬁ%Rt the fixed circuit in order. to establish
a magnetic patﬂ gap for the magnetic flux. Wen the
circuit 21 is n I dentical L-shaped part nmay be used for the

circuit 22. pomer conductor 23 belonging to a | owfrequency '15
current path, for exanple 50 or 60 Hz, @LAIME apparatus is inserted in
the aperture 24 of the fixed magnetic circuit 21 into said apparatus
and remains fixed in a wel | -determ ned position by retaining neans. A

coil 25 wound arpund Ihdidt ivd ameuzdan@sSsostated t orde 20 w’pdlcie

magnetic circuit 22 E unted.on_a_printed
apparatus compr1s1n :

- a magnetlc circuit of which one part acts as a
 support to a detector element (25),

5 =‘a power conductor (23) encircled by the magnetic
circuit and traversed by the current to be detected,

- the magnetic circuit comprising an open magnetic part
(21) and a closing magnetic part (22) separate from
the open magnetic part and carrying the detector
10 element (25),

characterized in that at 1least one of the two
parts (21, 22) of the magnetic circuit is in material
of weak permeability.

2. Sensor according to claim 1, characterized in
15 that the permeability of the material of the magnetic
circuit 1lies® between 5 and 100, preferably between 8

and 30.

3. Sensor according to claim 2, characterized in
that the material of the magnetic circuit is carbonyl
20 iron based.

4. Electrical apparatus provided with at least one
inductive current sensor comprising:

-~ a magnetic circuit of which one part acts as a
support to a detector element (25),

25 - a conductor (23) encircled by the magnetic circuit
and traversed by the current to be detected,

- the magnetic circuit comprising an open magnetic part
(21) and a closing magnetic part (22) separate from

AR



circuit board 26, 444Hﬂ4L444q#L44L£Ldetachable cover or housing-27 in

n
) acceSS|bIe from t he outside of the cangg o)
'I[RZU:‘ ?E)In?gvvanlaferlllasTEh THaSBee“ etasing; the cover. 2L mnsé;ﬂg%;a; BaN 01‘22
|
face of ee .Figureg2). The nggmidsi oA
fgef{;ggtt§5the boar ﬂ; The circuits 21, 2BEMALED) we

il d 30, and for this
' bilit referably | yi ng between 8 an
gﬁ?ggggcafgrgggel yofpcarbonyl i ron based natFrlaltogzanothﬁ;yagglg?ggzd
[ i ilient el enmen
30 material of weak perneability. A resi |
between the open F&§hePPencihaghetit apart andie agiyitg %h%P”EbE@EEUCIng

with a non-represellefént q@s), for this circuit 21 so as to help re

t he spurious gap € or e .
characterized in that at least one of the two

parts (21, 22) of the magnetic circuit is in a material
5 of weak permeability, the open magnetic part (21) is
arranged permanently in the casing (10) of <the
apparatus and the closing magnetic part (22) is flxed
to an 1nterchangeable electronic pProcessing unit (39).

5. Apparatus accordlng to claim 4, characterized

10 in that the interchangeable processing wunit (39)

carries, on the closing magnetic part (22) side, a

printed circuit board (26) comprising a processing

circuit (30) of the electrical 51gnal delivered by the
detector element (25).

15 6. Apparatus accordlng to claim 4, characterlzed
in that the open magnetic part (21) of the sensor
magnetic circuit is associated to a power conductor
(23) located in a base body (10b) of the apparatus,
said base body comprising fixed contacts (17) and

20 moving contacts (18) associated to. the conductor and
arc extinguishing chambers close to the contacts,
whereas the closing part (22) of the sensor magnetic
circuit is housed with the interchangeable processing

unit (39) in a casing front part (10b) fastened to the
25 body part (10b).

7. Apparatus accoraing to claim 6, characterized
in that the open magnetic part (21) is located on an
elevated region (15a) of a conductive part (15) housed
in the base body (10a) close to an assembly plane (P)

30 of the casing parts (10a, 10b).
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Dependi ng on the case, both circuits 21, 22 are in mat eri al of weak
perneability or only one of said « circuits 21, 22 are .in such-
raterial. It will be + observed that the.current neasurenent is not
sensitive 5 to the presence of slight spugi ous gaps e and e". ‘The
el ectrical appliance considered may be a circuit-breaker, a contactor,
a protective relay or a speed controller, and nay present several
sensors, the printed circuit board 26 hol ding the processing circuit 10
30 of the signals supplied by the various sensors so as to generate a
trip signal. The detachabl e cover 27 may be a sinple plastron (figure
2) or ‘may be arranged as a housi ng supporting other nenbers. -

In Figure 2, the separate part 22 of tABSTRACEtic 15 circuit and its
detachabl e carrier cover 27 in the extracted position are represented
by dash-lines ; it may be understood that this arrangenent facilitates
both the instalkrNTOSENGOR tAND EXROIRTEAL APBARANUS tINGLUDINGCITANGi ng of the
detector elenent 25. The sane cover may 20 of course hold tw or

three detachable padnetic circuits 22 ofﬂéorres ondi ng sensors
associated to rE@ %EF?V% FHEEERt £ansSAy ARt §LRTEFECAL 12BRY AP e
provi ded for aiptorpbraying phasesenserd rail bearing the respective

coils 25. The detector el enment
The magnetic 01rcu1t of the sensor comprises a

separable part 22 carrying the detector element 25 and
is made of a material having a permeability 1lying
between 5 and 100.

(Figure 1)



25 illustrated in the formof a coi
ef fect detector or another analogous
fiel'd generated by the passage

30 Figure 3 shows a polyphase
apparatus the casing 10 of which conprises a
part 10b assenbled to .the base body ;
conprise a functional unit or a plurality of
6
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conductive parts 15,16 bearing fixed contacts 17 facing novi ng contacts
18 |l pocated on a contact bridge 19. The‘% ;k@yact bridges 19 are borne by a
novi ng support 31. -Cleose to the contact’s are situated arc extinction
chanbers provided with arc extingui shing plates 32. : The conductive
part 15 is elevated in a region 15a close to the assenbly plane P of
the casing parts 10a, 10 10b so as to pass through a fixed U shaped 21 of
t he magnetic circuit ; this part 21 lies on surfaces 33 of t he base
body 10a and projects slightly beyond plane P towards, front part 10b
of the casing. The front part 10b of the apparatus casing has an
15 el ectromagnet 34 which can actuate directly, as shown by arrow 35,

t he contact support 31. On the frant side] of the part lob is provided a
manual control button 36 whi coopergtes, as shown by arrow 37, with

t he control unit formed by el eci\tomagnet 34 and an 20 electronic

processi ng bl ock 39. The bl ock 39 ¢ he cl osing rts 22 of the
magnetic circuits, the i 6 bearing the
overcurrent processi ng.cl ] Qe aironit 2 . ¥ octricaghf
connected to the el eg 4 E 40.
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EQ%PE sane for a plurality of

apparatus types or sizes and it .} sh&f be—trraer st ood t hat :
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t he . casing, due to the interchqngeable magneti c d re

parts © ijeeneplagedary coils 25 and the speci fid pgrocessing cirguits
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ductive current sensor for ellectri cal appanatjus

The.base body 10a of the apparat STH@ﬁﬁﬁﬁgg

CLAI MS ,
conpri si ng: a nmagnetic circucrareg which one parf —acts as ‘a

1. Inductive current sensor for electrical
apparatus comprising:

- a magnetic circuit of which one part acts as a
support to a detector element (25),

.~ @& power conductor (23) encircled by the magnetic

circuit and traversed'by the current to be detected,

- the magnetic circuit comprising an open magnetic part
(21) and a closing magnetic part (22) separated from the
open magnetic part by air gaps (e, e") and carrying-the
detector element (25), |

characterized in that at least one of the two parts (21,
22) of the magnetic circuit is in material having a

permeability weak enough to provide current measurement

insensitive to the air gaps (e, e”).

2. Sensor according to claim 1, characterized in
that the permeability of the material of the magnetic
circuit lies* between 5 and 100, preferably between 8
and 30.

3. Sensor according to claim 2, characterized in
that the material of the magnetic circuit is carbonyl
iron based.

4. Electrical apparatus provided with at least one
inductive current sensor comprising:

- a magnetic circuit of which one part acts as a
support to a detector element (25),

- a conductor (23) encircled by the magnetic circuit
and traversed by the current to be detected,

- the magnetic circuit comprising an open magnetic part
(21) and a closing magnetic part (22) separated from

- I



support to.a detector elenent (2% a__power conductor = (23) encircl ed

by .the magnetic  ciredit and 1fﬁﬂ&SHEHTHysmE§NC t ,

the magneti c ci rcui t corrpri sing an_opeREPhAGRERL i C par %*E&W gﬁé ogi ng
grie tlcnmammﬂ ted fromthe open nagn t by air gapy (e,

€' ) and c etector el enent (25), charact r 05 0OV998at| 4t

-Ieast one ts (21, 22) of the magneti} circuit IS iin

rat e av ng a perneability weak enough to provi je-turrent

neasurenent |nsenS|tve to the air gaps §e, e'), saidjperneabilijity

| ying between 5 and 100, preferably between 8 and 30. 2. Sensor

according to clt&enpﬁencmftﬁ?-ﬂé’r P2l bn ain igapst lte, nait)ersindl cetryimg negnet i c
circuit is car RRybebf O fR%8(25),

characterized in that at least one of the two parts (21,
22,) of the magnetic circuit is in a material having a
permeability weak enough to provide current measurement a
insensitive to the air gaps (e, e”), the open magnetic part
; {21) is arranged permanently in the casing (10) of the
apparatus and the closing magnetic part (22) is fixed to an

interchangeable electronic processing unit (39).

5. Apparatus.accdrdinq to claim 4, characterized
in +that the interchangeable processing unit (39)
carries, on the closing magnetic part (22) side, a
printed circuit board (26) comprising a processing
circuit (30) of the electrical signal delivered by the
detector element (25).

6. Apparatus according tc claim 4, characterized
in that the open magnetic part (21) of the sensor
magnetic circuit is associated to a power conductor
(23) located in a base body (10b) of the apggratus,

"said base body comprising fixed contacts (17) and
moving contacts (18) associated to the conductor and
arc extinguishing chambers close to the contacts,
whereas the closing part (22) of the éensor magnetic
circuit is housed with the interchangeable processing

unit (39) in a casing front part (10b) fastened to the
body part (10b).

7. Apparatus according to claim 6, characterized
in that the open magnetic part (21) is located on an
elevated region (15a) of a conductive part (15) housed
in the base body (10a) close to an assembly plane (P)
of the casing parts (10a, 10b).

-
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._é. El ectrical apparatus provided with at |east one i nductive current

sensor--conpri sing: . .- a nmagnetic circuit of which ~ehe-—part acts  as
a. .support to a detector element (25), - a condJCBBﬂACEﬁEN?QﬁEE?'ed
by the magnetic circuit and traversed by the currept

- the magnetic circuit conprising an open magnetic part
cl osing magnetic part (22) separated from

REPLACEMENT SHEET t he open gnetlc part by air pa
carrying the detector elenent (25).

and
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1. Inductive currant sensor for elactrical

apparatus comprising:

= @ magnetic circuit of which one part acts
support to a detactor slement {23),

.~ & power conductor (23) encircled by
circuit and traversad by the current

the magnetic
to be detacts

2

.
- the magnetic cixcuit comprising an open magnetic parct
(21) and a closing nmgne:ic part (22) sepafated from the
open magnetic part by air gaps (e, e”) and carrying'éhe
detector slement (25), : | i

characterized in that at least one of the tweo paxrts (21,
22) of the magnetic circuit is in material having a
permeability weak enough to provide current measurement

insensitive to the air gaps (e, e°), said permeability.

lying between 5 and 100, preferably between 8 and 30. .

At - . -

2. Sensor according to claim 1/ . characterized in
that the matarial cf the magnetic circuit is carbonyl
4 iron based.

inductive current sansor ccmor*.s:.n

- a magnetic circuit e¢f which one part acts as a
support to a datector elament (23),

- a- conductor (23) encirclaed by the magnecic circuit
and traversad by the currant to be deavacted

-,

- the magnetic circuit camp:i ing an cepen magnetic part

part (22) saparacad from
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characterized in t hat at- Ieast one of ‘the t wo
magnethisShest HastBeén Repladed a NAt €

bet wee referably Tﬁlﬁétﬂ d 0, tolp OVI de
maasurgmllﬁm "ﬂwgﬂsmlve to it he g e'), the AP%H@ c|{ part

(21) 1s arrange rmanently in the ca5| ng (10) of the apparatus hng
the closing magnetic part (22) is fixedgto an interchangeable electronfc
processing unit (39). 4. Apparatus accordi ng totclaim-4;
char act er i zed-hen opehamagnérei ¢ rgsertc bgngéabgeppr tressiingndunatryimdPhearri es,
on the cl osi e r (22) side, a printed circuit board
(26) conpri scl{é%ge%gg %ir'%%%rg% g él rcuit (30) of the electrical signal
delivered by the detector elenment (25). 5. Apparatus according to
clai m4, characireciceeiizéd thathbbe agparagaglabi @fpatde (B ﬁr@e(zs_ensor
magnetic circ L%It S as'flom ated to a power conductor (23) located in a base
body (10b) of*4'He RbpaPEt J2onELi] E&s@ubﬁd&sco’rﬁ)rﬁ‘sﬂ?gef“liéd hayipdcs (17)
and nmovi ng contP@éT“§aPlBi)tya§9@E¥a¥%® hegwepp Tomdudo8r BrRefewaPlyxti ngui shing
chanbers cl ose qﬂ%?a S g\ﬂgp t 2) of the sensor
magnetic ci rcwﬂte%lwég ouse \%\Ilbt'h t QSﬁtaeer gﬁ%ﬁ%ﬁﬁggsg?%%%ééi ng

insensitive to the air gaps (e, e"), the open magnetic part

parts ( 1REPL¥\€EMEM SHEET
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. (21) is arranged permanently in_ the casing (10) of. the
* apparatus and the closing magnetic parﬁ (22) is fixed to an
interchangeable electronic processing unit (39). -

5. Apparatus according to claim 4, cbarac erized
in that the interchangeable processing unit (39)
carries, on the closing magnetic part (22) side, a
printed c¢ircuit board (26) comprising a processing
c*rcﬁft (30) of the electrical signal deliverad by the
detector element (25).

¢t

6. Apparatus accerding tc claim 4, characterized
in that the open magnetic part (21) of the sensor
magnetic circuit is associated to a power conductor
(23) located in a base body (10b) of the ‘3pparatus,
"said base body comprising fixed contacts (17) and
moving contacts (18) associated to the conductor and
arc extinguishing chambers close to the contacts,
whereas the closing part (22) of the sensor magnetic
circuit is housed with the interchangeable processing
unit (39) in a casing front part (10b) fastened to the
body part (10b).

7. Anpératus according to claim 6, characterized
in that the open magnetic part (21) is located on an
elevated region (152) of a conductive part (15) housed
in the base bodv (102) close to an assembly plane (P)
of .the casing parts (10a, 10b).
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unit (39) in a casing front part (10b) fastened t
6. Apparatus according to claim®6, characterized

part :(21),is located on an elevated region (15a)
housed .in the base body (10a) close to an assenbl
casing parts (10a, 10b).
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magnetic part by air gaps (e, e”) and carrying the

element (295),
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the twe parts (21,
of the macnetic circuin in

is a material having
permeability comprised between 5 and 100, preferably

between 8 and 30,
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to provide current measurement

insensitive T2 the air gaps (=
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apparatus and cthe
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moving contacts to the conductor and
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arc extinguishinc chambexrs close tc the contac:is,

whereas

the clesing part (22) ¢f the sansor magnetic
circuit is housad with the interchangaable Drocessing
unit (3%) in a casing £rgont gart (10bn) fastened to the
body part (10Dd).

6. Azparatus acccrding ts claim §, charactarized
1ln that the c¢pen magnezic part (21 is located on an
elevated reglicon (l32) < a condugczive gast (13) housad
in the kase body (102) ci Te an assemzly plane (P
of tha casing Tarts (i%a, 10b). -
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