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The present invention relates to an electromechanical 
15 protective switching apparatus with remote controlled 

opening and closing of the contacts. 

20 

25 

such protective switching apparatus are well known. In 
particular, from patent FR-2 573 571, it is known to 
combine in the same circuit breaking apparatus a 
protective function in the case of an overcurrent 
(circuit breaking mode) and a remote opening control 
function (contactor mode) ; these protective and control 
functions are provided respectively by a free tripping 
mechanism and by a specific control electromagnet, acting 
independently on the same set . of separable contacts of 
the apparatus. 

Such a device cannot however be readily adapted to a 
30 multipole protective switching apparatus with contact 

bridges because of the volume occupied by the bridges and 
the contact holding piece which houses the bridges, which 
volume is added to the volume occupied by the tripping 
mechanism and the electromagnet. 
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The same goes for the circuit breaker described in patent 

US-A-4 604 596. In this circuit breaker, the plate or the 

core of a biased electromagnet is connected to an arm 

·5 carrying a pseudo-fixed contact. This contact may thus be 

withdrawn by the electromagnet acting in contactor mode 

without interaction with the abrupt tripping mec.:tianism. 

The arrangement of such a circuit breaker is however 

specific to-an apparatus with small transverse dimension. 

10 

The object of the present invention is in particular to 

provide a protective switching apparatus with remote 

controlled opening and closing of at least one contact 

bridge using a simple arrangement with minimized 

15 dimension, particularly in a direction kept parallel to 

the contact bridge or bridges. 

20 

Its further object is to separate, in a very simple 

manner, the circuit breaker part and the contactor part 

of a protective switching apparatus having at least one 

contact bridge. 

From EP-A-0 179 677, a switching device is already known 

which may be arranged as an electromechanical protection 

25 apparatus with remote controlled opening and closing of a 

set of circuits comprising in a case : 

- at least one switchable current path, 

- a manual tripping or overcurrent device having a 

tripping mechanism connected both to the set of contacts 

30 and to a magnetic and/or thermal trip, this latter 

controlling said mechanism so as to open the set of 

contacts, 

- a resetting member for closing the set of contacts 

again and 
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- an electric control device, having an electromagnet 

with an element movable in ·response to an electric 

opening or closing order and a drive member secured to 

the movable element and capable of driving at least one 

5 pseudo-fixed contact or mobile contact of the set of 

contacts ; 

10 

and in which 

- the set of contacts comprises at least two fixed 

contacts, each connected to a respective .. connection 

terminal and at least two mobile contacts, each 

associated with one of the fixed contacts and carried by 

a respective contact bridge with a plane of symmetry 

movable in a direction contained in the plane of 

symmetry, each contact bridge being housed in a contact-

15 holder and being urged towards a stop of the contact­

holder by a contact pressure spring ; 

20 

- the tripping mechanism extends in the vicinity of the 

plane of symmetry ; and 

- the electromagnet of the electric control device and 

the magnetic and/or thermal trip are housed respectively 

in the case on each side of the tripping mechanism in a 

direction perpendicular to the plane of symmetry. 

According to this document, the driving member for the 

25 contacts which is subjected to the armature of the 

electromagnet is a lever which bears on an insulati ve 

material pusher, fast with the contact bridge, said 

pusher being further actuated by a movable rod as a 

function of the detection of overcurrents or reset 

30 operations. 

This solution does not provide the required minimal 

dimensions and does not provide a simple manner for 

detaching the contact breaker part from the contactor 
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part, as the lever and the rod can only move 

independently by means of a pusher which is fast with the 

contact bridge. 

5 According to the invention, the movable member of the 

electromagnet is fixed to a slide which e~tends parallel 

to the plane of symmetry and forms the driving member. 

10 

In a first embodiment, advantageous because of its 

simplicity, the electric control electromagnet causes a 

single break ; the contact of the bridge movable by the 

drive member is one pseudo-fixed part of a first fixed 

contact, the contact bridge being applied both against 

the second fixed contact and against a stop following the 

15 opening of the pseudo-fixed part of the fixed contact. 

20 

In a second embodiment, simple and advantageous, for the 

remote controlled op~ning mode of the contacts does not 

modify the break ·chamber, the electric control 

electromagnet again causes a single break ; the contact 

of the bridge movable by means of the slide is one of the 

mobile contacts of the bridge, each contact bridge 

bearing on the one hand on the fixed contact which is not 

associated with said movable contact and rocking, on the 

25 other hand, with respect to said fixed contact under the 

effect of the thrust action exerted by the slide parallel 

to the plane of symmetry, following an electric opening 

order. 

30 Advantageously, the slide comprises several pushers 

parallel to said plane of symmetry and which each pass 

through a narrow space. 
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In a third embodiment, the remote control electromagnet 
causes a double break ; the contact which is movable by 
the slide comprises the two ·movable contacts of the 
bridge, said contact bridge being movable parallel to the 

5 plane of symmetry by a lever which can be applied against 
said bridge and which is hinged to the sli.de, following 
an electric control order, the contact-holder including a· 
resiliently extendable link so as to ensure the desired 
independence of the movements. of ·the tripping mechanism 

10 

15 

v 20 

25 

and of the lever. 

Other features and advantages of the present invention 
will be clear from the following description, with 
reference to the accompanying drawings in which : 

Figure 1 is a top view and in partial section through 
plane II-II of Figure 2 of a first embodiment of a 
protective switching apparatus of the invention with a 
single break in the contactor mode ; 

Figures 2 and 3 show in elevation a schematical section 
of the apparatus of Figure 1, respectively in the closed 
state and in the remote controlled open state of the 
contacts ; 

Figure 4 shows an elevational view of one embodiment of 
a remote control electromagnet adapted to the apparatus 
of figures 1 to 3 ; 

30 Figures 5 and 6 are views similar to figures 2 and 3 of 
a second embodiment of a single break apparatus in 
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the contactor mode; 

Figs. 7 and 8 are views similar to Figs. 2 and 

3 of a third embodiment of a double break apparatus in 

the contactor mode; 

5 Fig. 9 shows in elevation another embodiment of 

the remote control electromagnet adapted to the apparatus 

of Figs. 5 to 8; 

Figs. 10 to 13 show schematically in· section 

different positions of a contact bridge belonging to a 

10 two pole apparatus of the type illustrated in Figs. 7 and 

8; and 

15 

Figs. 14 and 15 show two other variants of the 

apparatus of the invention. 

The protective switching apparatus 10 

illustrated in Figs. 1 to 3, is a multipole appliance -

in this example a three pole - but which may be also two 

\__.; 20 or four pole. The apparatus is with double break either 

for manually tripping or tripping on a fault (circuit 

breaker mode) and it has a single break in the case of 

\..._;· remote control opening (contactor mode). It has a molded 

case 11 with a base 12 and a lid 13 having a nose 13a 

25 with a standardized width L of 45mm which is usual for 

low voltage electric appliances. Each pole includes a 

switchable current path between two terminals 14, 15 

adapted for connecting external conductors not shown. To 

the terminals 14, 15 are connected respective flat 

30 connecting pieces 16, 17 which are each connected 

electrically to a fixed contact 18, 19 disposed on a 

respective fixed contact piece which ends in the shape of 

a C. The current path between the two contacts 18, 19 is 

made or broken by means of a mobile contact bridge 22 

35 with a plane of symmetry X-X carryring two mobile 

contacts 20, 21, cooperating with the fixed contacts 18, 

respectively 19. 
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The mobi.le bridges 22 of the different poles 

are housed in a contact holding piece 23 and are each 

urged by a respective contact pressure spring 24; the 

contact holder is movable in a direction contained in the 

5 plane x-x. 
In the breaking zone, a block of arc breaking 

fins 26, 27 is provided on each side of the bridge. Each 

connection piece 17 is connected to a thermal bimetallic 

strip trip 30 disposed in series with a magnetic trip 

10 31. The mobile element 32 of trip 31 may actuate a 

rocking lever 33 common to the different poles and fixed 

to a pivoting lever 34 which penetrates into a 

compartment 35 housing a tripping lock mechanism 36 so as 

to actuate this latter: in compartment 35 are mounted a 

15 tripping push button or off button 37 and a reset push 

button or on button 38. Each bimetallic strip 30 is able 

to actuate a common rocking lever 39 with an arm 39a 

which penetrates into compartment 35 for acting on lock 

36. Two housings A, B substantially of the same volume 

l_.;· 20 are formed beween the compartment 35 and the modular nose 

13a of case 11. It should be noted that compartment 35 is 

narrow in the direction Y-Y perpendicular to the plane 

\.._.,; x-x. 
In housing A are disposed the thermal 30 and 

25 magnetic 31 trips and the corresponding rocking levers 33, 

39. In housing B there is disposed, in accordance with 

30 

the invention, an electric control electromagnet 40 

having an axis of symmetry Xl-Xl parallel to x-x. The 

electromagnet 40 has a flat shape parallel to plane x-x 
(Fig. 1) and it is provided with a coil 47 and a mobile 

magnetic circuit armature, in ths case a flat mobile core 

41. 

The core is fixed to a mobile assembly or 

insulating slide 42 urged by at least one spring 43 to a 

35 contact opening position (see Fig. 4). The armature could 

also be connected to the slide via a pivoting lever. 

In the version shown in Fig. 4, the 
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electromagnet 40, shown in the position for remote 

controlled closure of the contacts, is of the bistable 

type and includes a fixed U shaped magnetic circuit 44 to 

the web of which is fixed a permanent magnet insert 45. 

5 This latter may engage the mobile core 41 - in the low 

position shown in Fig. 4 - and immobilize the slide 42 

against the forces of the springs 43 in the shown contact 

closure position. Slide 42 is, for this purpose, 

connected directly to pseudo-fixed contact pieces 18a 

10 which form wholly or partially the fixed contact pieces 

of the different poles. Flexible electrical connection 46 

such as a braid is provided between the connection piece 

16 and the pseudo-fixed contact piece 18a. 

To go over to the remote controlled open 

15 position shown in Fig. 3, the mobile core 41 rises after 

bein9 separated from magnet 45 after receiving a current 

pulse producing an antagonistic flux with respect to that 

of the magnet; in this way, the slide 42 rises with the 

pseudo-fixed contact 18a which becomes separated from the 

20 mobile contact 20. This latter rises in fact slightly 

until the contact bridges 22 abut against the contact 

holder 23. 

25 

In a bistable variant not 

electromagnet 40 comprises two opposite 

magnets and it is then without springs 43. 

In the embodiment shown in Figs. 

shown, the 

engagement 

5 and 6 , 

the switching apparatus provides a single break for 

remote control and has an electromagnet advantageously 

bistable with a permanent magnet and with "top" 

30 engagement whi.ch will be described in connection with -

Fig. 9. Slide 42 is fixed or secured to a bent driving 

comb 50 having insulating pushers 51 parallel to the 

plane Xl-Xl and situated between this latter and the 

plane X-X; each pusher 51 is associated with a respective 

35 contact bridge and passes through a narrow space 52 

formed between the contact holder 2~ and the respective 

fixed contact 18; another pusher 51 may be used for 
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controlling an additional switch. 

It can be seen that the remote controlled 

opening of the contacts is caused by the movement of core 

41 and takes place with rocking of the contact bridge 22 

5 about the fixed contact bridge 19 situated opposite the 

electromagnet 40 with respect to the plane X-X. Rocking 

of the bridge is accompanied by crushing of the contact 

pressure spring 24. Springs 43 exert a force greater than 

the contact pressure, so that opening of the contacts 

10 corresponds to any release of the electromagnet. 

In the embodiment shown in Figs. 7 and 8, the 

circuit breaking apparatus is with double break for 

remote control and has a flat electromagnet for example 

of the type illustrated in Fig. 9. The slide 42 of the 

15 electromagnet is hinged at its lower end to a lever 60 

mounted for pivoting about a pin 61 fixed with respect to 

the case. Lever 60 is applied at an intermediate point of 

its length to a bearing surface 62 of the contact holder 

23.The contact holder has the ~haracteristic of including 

20 a resilient extendable link so as to ensure the 

independence of the movements of the lock of the circuit 

breaker and of lever 60. The resilient link in the 

l..J present embodiment comprises two mutually movable parts 

of the contact holder and an intermediate compression 

25 spring 63. Spring 63 is housed in a guide 64 of the lower 

part 65 of the contact holder between a support 66 of 

this lower part and a support 67 of the upper part 68 of 

the contact holder. This upper part is a link surrounded 

by spring 63 and guided by the lower part 65 and it has a 

30 head 69 for connection with the lock of the circuit 

breaking apparatus. With such a construction of the 

contact holder, the desired separation can be obtained 

while remaining compact. 

The flat electromagnet shown in Fig. 9 is 

35 adapted to the two embodiments shown in Figs. 5, 6, and 

7, 8. It is shown in the contact open state and differs 

slightly from the electromagnet of Fig. 4 in that the 
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core is engaged in the top position in the on state of 

the apparatus and is driven to the low position in the 

off state of the apparatus. The permanent engagement 

magnet 45 is therefore situated in the top part of the 

electromagnet against the web of the up turned U of the 

fixed magnetic circuit, whereas springs 43 tend to push 

the mobile assembly 42 back downwards. 

Figs. 10 to 13 show, in a two pole circuit 

breaker shown in Figs. 7 and 8, the contact holder 23 and 

10 lever 60 in the following respective states: open 

contacts with circuit breaker closed and contactor open 

(Fig. 10); closed contacts with circuit breaker closed 

and contactor closed (Fig. 11); contacts open with 

circuit breaker open and contactor open (Fig. 12); 

15 contacts open with circuit breaker open and contactor 

closed (Fig. 13). · 

It should be noted that lever 60 has two 

parallel arms 70, 7·1 applicable to the bearing surf aces 

· 62 of the lower part 65 of the contact holder on each. 

20 side of the guide 64 of spring 63. Contact holders may of 

course be designed with different resilient links, for 

example with a central lever and two lateral springs; the 

compression spring 63 may be replaced by a traction 

spring. 

25 The circuit breaking apparatus shown in Figs. 7 

and 8 operates in the following way: 

It is· assumed that the apparatus is initially 

in the on state shown in Fig. 11. To go over to the 

remote controlled off state shown in Fig. 10, lever 60 pivots 

30 in a clockwise direction in response to the downward 

movement of the mobile as_sembly 42 (Fig. 8 ) . Thus lever 

60 bears on the bearing surfaces 62 of the contact holder 

23. The contact bridges 22 are applied against the stops 

23a of the lower part 65 of the contact holder under the 

35 effect of springs 24, so that the mobile contacts may be 

separated from the fixed contacts and the spring 63 of 

the resilient link is compressed between the support 67 
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hel.d stationary with the upper part of the· contact holder 

and support 66 of the lower part of the contact holder 

"lowered by lever 60. 

When the magnetic trip 31 or the thermal trip 

5 30 detects an excessive overcurrent, or when the off 

button 37 is actuated, the lock 36 of the circuit 

breaking apparatus is actuated and causes head 69 of the 

upper part 68 of the contact holder to move down. This 

latter passes then from the state shown in Fig. 11 to the 

10 open state shown in Fig. 13. The contact holder moves 

down without undergoing any resilient extension, which is 

contrary to the preceding case. The fixed and mobile 

contacts are separated whereas the lower part 65 of the 

contact holder is freed from lever 60 (Fig. 13) . It 

15 should be observed that in the case of.manual actuation 

of button 37, opening of the contacts takes place in a 

reliable fashion by part 68 coming to bear directly 

against part 65 of the contact holder. 

Fig. 12 shows the case where· a remote opening 

20 order is added to a manual or overcurrent trip. With the 

contact holder brought to the same position as in Fig. 

13, lever 60 moves down without being applied 

thereagainst for the stroke of the contact holder in the 
circuit breaker mode is slightly greater than its stroke 

25 in the cbntactor mode. 

In the embodiments shown in Figs. 5, 6, 7, 8, a 

member may be provided for forcing the core 41 of the 

electromagnet. This member is formed for example by a 

part of slide 42 accessible through a recess 70 in the 

30 front face of the apparatus. It makes it possible to 

force the opening of the contact bridges 22. A similar 

device may be provided in the embodiment shown in Figs. 1 

to 3 on condition that an appropriate change of direction 

of lever is provided for transforming a downward movement 

35 exerted by recess 70 into a rising movement of the 

slide. The accessible slide part may also serve as state 

display element visible through recess 70. 

I -· 
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A device for the pulsed electric control of 

the bistable electromagnet described above may be 

integrated in case 11 and adapted so as to transmit to 

the coil of the electromagnet bidirectional control 

5 pulses. In a variant, the electromagnet may be monostable 

so as to maintain the contacts closed - or open- when its 

coil is supplied with power. 

Two embodiments of the apparatus using 

monostable electromagnets are thus shown in Figs. 14 and 

10 15. As is known. a monostable electromagnet requires a 
larger magnetic circuit and coil than a bistable 

electromagnet because of the holding current. In Fig. 14, 

the electromagnet 80 is not housed in the nose of the 

apparatus, but has a mobile core 81 with axis Xl-Xl 

15 parallel to the plane x-x and secured to a comb shaped 

slide 82 whose teeth 83 pass parallel to plane X-X into 

a narrow space 84 between the contact holder 23 and the 

contact piece 18. 

In Fig. 15, the electromagnet 90 is not housed 

\__,.; 20 in the nose of the apparatus and has a mobile core 91 

u 

with axis X2-X2 perpendicular to the plane X-X and 

actuating, via a change of direction lever 94, a comb 

shaped slide 92 whose teeth 93 pass paralle 1 to plane 

X-X into the narrow space 84. 

25 The thrust slides or teeth are of course 

suitably guided in their movement parallel to plane X-X. 

It will be noted that slides 42, 82, 92 

especially when they are formed in a single piece with 

the rocking fingers of the contact bridges, are 

30 advantageously formed by thin pieces, for example strips 

or blades whose small thickness allows the teeth to pass 

through spaces 52 without any adverse effect on the size 

of the apparatus. 

35 
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apparatus with remote 

controlled opening and closing of a set of contacts, 

including in a case {11) : 

- at least one switchable current path, 

- a manual tripping or overcurrent device having a 

tripping mechanism (36) connected both . to the set of 

contacts (18, 24) and to a magnetic and/or thermal trip 

{30, 31), this latter controlling the mechanism so as to 

open the set of contacts, 

- a resetting member (36, 38) for closing the set of 

contacts again and 

- an electric control device, having an electromagnet 

(40) with an element (41) movable in response to an 

15 electric opening or closing order and a drive member 

20 

25 

secured to the movable element and capable of driving at 

least one pseudo-fixed contact or mobile contact of the 

set of contacts, 

and in which : 

said set of contacts comprises at least two fixed 

contacts (18, 19), each connected to a respective 

connection terminal (14, 15) arid at least two mobile 

contacts (20, 21), each associated with one of the fixed 

contacts and carried by a respective contact bridge (22) 

with a plane of symmetry (X-X) movable in a direction 

contained in the plane of symmetry, each contact bridge 

being housed in a contact-holder (23) and urged towards a 

stop of the contact-holder by a contact pressure spring 

(24), 

30 - said tr~pping mechanism (36) extends in the vicinity 

of the plane of symmetry (X-X), and 

- the electromagnet (40) of the electric control device 

and the magnetic and/or thermal trip (30, 31) are housed 

respectively in the case on each side of the tripping 
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mechanism in a direction (Y-Y) perpendicular to the plane 

of symmetry, 

characterized in that the movable element (41, 81, 91) of 

the electromagnet (40) is fixed to a slide (42, 82, 92) 

5 which extends parallel to the plane (X-X) and which forms 

the drive member. 

10 

2. The apparatus according to claim 1, 

characterized in that the slide ( 42, 82, 92) comprises 

several pushers (51, 83, 93) which are parallel to the 

plane (X-X) and each pass through a narrow space· (52, 

84). 

3. The apparatus as claimed in claim 1 ·or 2, 

15 characterized by the fact that : 

20 

25 

- the electromagnet ( 4 O) is of the bistable type and 

includes : 

a fixed magnetic circuit (44) having a permanent 

engagement magnet (45), 

a mobile core (41) made of a ferromagnetic material 

forming the mobile element and urged by at least one 

spring (43) towards a position distant from the permanent 

magnet, 

the electric control device includes a circuit 

adapted for transmitting bidirectional control pulses to 

the coil (47) of the electromagnet (40). 

4. The apparatus as claimed in claim 1 or 2, 

characterized by the fact that 

3 O - the electromagnet ( 40) is of the bistable type and 

includes : 

a fixed magnetic circuit (44) with two permanent 

engagement magnets, 
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. a mobile core (41) made from a ferromagnetic material 

forming the mobile element, 

the electric control device includes a circuit 

adapted for transmitting bidirectional control pulses to 

5 the coil (47) of the electromagnet (40). 

10 

5 •. The apparatus as claimed in claim 1 or 2, 

characterized by the fact that said electromagnet (40) is 

of the monostable type. 

6. The apparatus as claimed in one of claims 1 to 5, 

characterized by the fact that a member is provided for 

forcing the mobile element (41) of the electromagnet 

(40), the forcing member being accessible through a 

15 recess (70) in the front face of the circuit breaker in a 

direction parallel to the plane (X-X). 

20 

25 

7. The apparatus as claimed in one of claims 1 to 6, 

characteriz.ed by the fact that the contact which can be 

moved by the slide (42) is a pseudo-fixed part (18a) of a 

first fixed contact (18), the contact bridge (22) being 

applied both against the second fixed contact (19) and a 

stop, following an opening of the pseudo-fixed part (18a) 

of the fixed contact (18). 

B. The apparatus according to one of claims 1 to 6, 

characterized by the fact that the contact which can be 

moved by the slide (42) is one (20) of the movable 

contacts (20, 21) of the bridge, each contact bridge {22) 

30 bearing on the fixed contact (19) which is not associated 

with said movable contact and rocking with respect to . 

said fixed contact under the effect of the thrust exerted 

parallel to plane (X-X) by the slide, following an 

electric opening order. 

_, 
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9. The apparatus according to one of claims 1 to 6, 

characterized by the fact that the contact which can be 

moved by the slide (42) comprises the two movable 

5 contacts (20, 21) of the bridge (22), said contact bridge 

being movable parallel to the plane (X-X) by a lever (60) 

applicable on said bridge and hinged to the slide (42), 

following an electric order, the contact-holder (23) 

comprising a resiliently extensible link for ensuring the 

10 independence of the movements of the tripping mechanism 

(36) and of the lever (60). 

10. The apparatus according to claim 9, 

characterized by the fact that the resiliently extensible 

15 link includes a compression spring (63) disposed between 

a lower part (65) of the contact-holder which houses the 

contact bridge · (22) and an upper part (68) of the 

contact-holder cooperating with the tripping mechanism 

(3 6) • 


