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The present invention r~lates to a current threshold 

switching device comprising, in a_ case, an input terminal, 

. s an output terminal and therebetween an electric circuit 

comprising· at least two separable contacts_, -as well as 

a rotary screen having an annular wa-11 interposable between 

the contacts and movable about an axis along a predetermined 

circumferential path from a first position to a second 

10 position, the annular wall moving opposite a fixed wall 

of cylindric~! shape and concentric with the annular wall, 

said fixed wall comprising an opening for the passage 

of one at least of the contacts. 

In the patent US 2 ~14 144, such a switching 

15 device is described using a cylindrical rotary screen 

housed between a fixed cylindrical inner core and a fixed 

cylindrical outer casing. The increase in pressure caused 

by a current breaking arc risks however causing an explosion 

of the device; in addition, during normal 9peration of 

20 the device, the gases are discharged to the atmosphere 

through a simple vent and cause pollution •. 

It is known from the patents US l 833 173 and 

FR 1 217 162 to use, in a switching device for chopping 

an electric arc generated by the opening of the contacts, 

25 a screen in the form of a cylindrical sector interposable 

between the contacts. 

It should be recalled that chopping of an electric 

arc is achieved provided that a sufficient arc tension 

is interposed in the circuit. This arc tension corr~sponds 

30 to a resistance of the plasma of the arc which is essentially 

dependent on its conductivity J, its length L and it section 

S in accordance with the r~lationship Rare = ~ • ~: furthermore 

the conductivity of the arc is reduced when its temperature 

is lowered. It will moreover be readily understood that 

35 the time for the appearance of the arc tension and the 
dv increase thereof /dt' factors which are preponderant 
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for ensuring a good chopping action, will be dependent 

on the speed of the screen as is stated in the patent 

application FR 83 01749 of the 4 February 1983 in the 

name of the applicant and published under N° FR-A-2 540 665. 

5 Rotary screen switching devices of the prior 

art do_ not take sufficient advantage of the ~otary character 

of the screen and are generally limited to confining the 

arc at the end of travel in a slot into which the front 

edge of the screen penetrates. Furthermore, the above 
. . 

. -·-·········· 

10 mentioned patent application FR 83 01749 describes a switching 

device using an arc shearing means formed by a rotary 

screen which may be propelled at a speed of at least Sm/s 

between the contacts and engaging at the end of travel 

in a sealed abutment slit. The result however is a high 

15 overpressure of the ionized gases which in some cases 

requires appropriate arrangements. 

The aim of the present invention is to provide 

a rotary screen switching device providing in a simple 

arid inexpensive way reliable chopping of the arc arid avoiding 

20 the risks of pollution and explosion. 

·A further aim is to arrange the arc chopping 

system so that it may be housed in a switching devic~ 

of small volume and more particularly small thickness. 

In accordance with the invention, in a device 

2 5 of the typ(: mentioned in the preamble of claim 1, the cylindrical fixed 

wall defines in the case two volumes si tu?tted on each side 

of the wall, whereas a cylindrical lamellar space of a 

considerable length and small height is defined between 

the radially inner face of the wall and the radially outer 

30 face of the annular sector for defining, in said space, 

a lamellar path for laminating and cooling the arc, the 

lamellar space communicating permanently with one at least 

of the two volumes for allowing expulsion of the gases 

with expansion from said space to said volume. 

35 By laminating is meant in the present description 

that an upper limit is imposed on the section of the arc. 
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Cooling of the plasma of the arc takes place 

then along the fi~ed concave wall, the great length of 

this latter being able to be housed nevertheless in a 

relatively reduced space of the switching device because 

5 of the rounded shape of said wall. This rounded shape, 

in combination, with the pivoting axis serving as reference 

axis, allows slight variations of radial play between 

the fi}ed wall and the annular .sector without causing friction 

or jamming of the screen. The fixed wall may for·exampl~ 

10 extend over about a quadrant at least downstream of the 

zone of the contacts in the direction of travel of the 

screen, so as to cause appreciable cooling of the arc. 

In a preferred embodiment, the annular sector 

of the screen forms a cap connected to the pivot pin by 
15 ~t least one connecting flange in the form of a circular 

sector situated opposite a fixed flange integral with 

the case and separated therefrom by a lamellar space for .. 
defining a complementary lateral and lamellar path communi­

cating between the lamellar space and the expansion ~olume 

20 or volumes. 

The inside of the shell thus formed by the screen 

defines a portion of the expansion volume. 

The connecting flange of the screen and the 

fixed flange of the case may advantageously have baffles 

\_,.1 25 in the form of annular cooperating ribs and notches for 

30 

increasing the. lateral lamellar paths. 

Other features and advantages of the invention 

will be more clearly understood from the following description 

with reference to the drawings in which: 

Figure 1 is a partial view in longitudinal section 

of a switching device equipped with a screen of the i~vention 

and shown in its position with contacts closed; 

Figure 2 shows the screen in its position with 

the contacts open; 

35 Figure 3 shows another embodiment of the device~ 

Figure 4 i• the section of the device of Figure 
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3 through the piane IV-IV passing through the pivoting 

axis; and 

Figure 5 shows in perspective a double chopping 

device in accordance with the inventi6n. 

The switching device 10 shown in Figure 1 is 

a current threshold device comprising, in a-case 11, an 

input terminal E and an output terminal S between which 

is located an electric circuit 12 comprising at least 

two separable contacts~ these contacts are shown schematically 

10 in Figure 1 by a fixed contact CF and a mobile contact 

CM. The· mobile contact CM is connected to the terminal 

S and the fixed contact CF is connected to the input terminal 

V' E by means of a tripping device 13. 

The-tripping device 13 comprises a magnetic 

15 member with armature movable, for example, in the case 

of an overcurrent for on the one hand opening the contacts 

by means of a mechanism 14 and, on the other, for moving 

the screen via a propulsive means shown schematically 

at 15. 

20 The· switch device 10 comprises a rotary screen 

20 which has an annular sector 21 in the form of a cylindrical 

cap and two side flanges 22, 23 for connection with pins 

24, 25 allowing pivoting about an axis X-X. The screen 

20 is molded as a single piece from an insulating material. 

25 There are provided on the outer face of the flanges 

22,23 annular ribs 26 whose purpose will be explained further 

on. The flanges of the annular sector cover, in the present 

example, an area greater than a quadrant. 

The case comprises a fixed cylindrical wall 

30 30 defining on each side a volume v1 ,v2 • In accordance 

with the invention, a cylindrical lamellar space v3 is 

generated by movement of the screen and is inserted between 

the volumes v1 and v2 • The lamellar space v3 of a circum­

ferential length L1 '. for example from 5 to 15 mm, and 

35 of a small thickness h, for example from 0.1 to 0.7 mm, 

is formed between the radially inner face 31 of .wall 30 
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and the radially outer face 27 of the annular sector 21 

of the screen. The fixed wall 30 covers a spac~. of about 

a quadrant downstream of the zone of the contacts CF, CM 

w~th respect to the direction of movement of the screen 

5 during opening of the contacts, this direction.being shown 

by the arrow F. 

The lamellar space v3 defines a path capable 

of laminating, l$ngth~ning ~nd cooling the· arc and it 

communicates permanently with a chamber 32 provided in 

10 volume v1 for expelling the gases with expansion from 

spac.e v3 towards chamber 32 and from this latter towards 

the atmosphere. 

15 

A lamella~ space v4 exists downstream of th~ 

zone of the contacts during the whole movement of the 

screen over a length L2 sufficient for avoiding reflux 

of the arc. 

The fixed cylindrical wall 30 is pref er ably 

formed (Figure 3·) by a dividing wall 33 separating the 

inside of case 11 into a volume v1 comprising the chamber 

20 32 and a volume Vi comprising a chamber 34; the dividing 

wall 33 comprises an opening 35 which, on the one hand, 

allows the mobile contact CM to be raised towards chamber 

34 and, on the other, the· gases to be expelled from volume 

v3 towards this same chamber in addition to their expulsion 

\_.J 25 towards chamber 32. 

Case 11 comprises, opposite the lateral flanges 
22, 23 of the screen, fixed flanges 36, 37 which extend 

over a circumferential distance approximately equal to 

L1 + L2 and which are provided with annular ribs and grooves 

30 38 complementary to the ribs and grooves 26 of the rotary 

screen; the annular shaped elements 38 define lateral 

lamellar spaces v5 , v6 associated respectively with the 

flanges 22, 23 and of a length greater than the radius 

35 

of the annular sector. 

These spacies, for example of a height between 

o.l and o.7rnm, assist space v3 for obtaining more intense 
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lamination and better cooling of the arc: the ionized 

gases of the arc will in fact find in these spaces a lamellar 

path towards chamber 32. 

It can be seen that the rotary nature of the 

5 screen, in combination with the previously defined larnellar 

spaces v3 to v6 , results in a reduced length of the switching 

device, as well as considerable lamination and cooling 

since an arc path is imposed both along the annular sector 

and the lateral flanges of the screen. 

10 The switching dev~ce shown in Figure 5 comprises 

a double chopping member 40, having more precisely fixed 

contacts CF a and CFb and mobile contacts CMa, CMb having 

the particularity of comprising two rotary screens 20a, 

20b in accordance with the invention: these screens have 

15 an indentat1on 28. 'for the passage .of the contacts and they 

have their pivoting axes mer~ed along ¥-Y: they cooperate 

f~r example by means of a push or·pull rod 41 with a single 

armature of the magnetic tripper 42. The result is great 

simplicity'and a reduced size for the device. 

20 On screen 20 there is advantageously provided 

a drive element or face SO for cooperation with a drive 

means 41 associ~ted wit~ the magnetic tripping device 

(Figure 1), this latter then forming directly the means 

for propelling the screen; a return device 16 is preferably 

25 associated with the screen for bringing it back to its original 

position. The drive face 50 is for example situated advan­
tageously on the side opposite the annular sector 27 with 

respect to the pivoting axis X-X and at a relatively small 

radial distance from this axis with respect to the radial 

30 distance of the annular sector. 

An energy accumulator system may be associated 

with the screen for forming, in interdependence with the 
magnetic tripping device 13, the means.for propelling 

the screen. 

35 In a very simple embodiment, a drive face is. 

provided on the rotary screen 20 for cooperating with 
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an actuating face of mechanism 14 for opening the contacts, 

this mechanism comprising a resilient tripping system. 

It goes without saying that modifications may 

5 be made to the switching device described without for 

all that departing from the scope and spirit of the invention. 
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Claims : 

1. A current threshold switching device compris­

ing a case having an input terminal (E), an output termi­

n~l (SJ a~d thereb~t~een an el~ctric circuit comprising 

at least two separable contacts (CF,CM), as well as a ro­

tary screen (20) having an annular wall (21) interposable 

between the contacts and movable about an.axis (X-X) 

along a predetermined circumferential path from a first 

position to a second position, the annular wall moving 

opposite ~ fixed wall (30) of cylindrical shape and con­

centric with the annular wall, this fixed wall compris­

ing an opening for the passage of one at least of the 

contacts (CM), whereas a cylindrical lamellar space <v3 > 

of appreciable length (L1 ) and small thickness 11 h" is de­

fined between the radially inner face (31) of the fixed 

wall {3ro and ·the radially outer face (27) of the annular 

wall (21) of the screen (20), for defining a lamellar 

path in said space, 

characterized in that : 

- the annular wall {21) is formed by an annular 
sector 

- the fixed cylindrical wall (30) is integral 

with the case ; 

- two expansion volumes <v1 , v2 > are defined in 

the case on each side of the fixed wall (30), the size 

of these volumes being appreciably larger than that of 

the lamellar space (V3 ), the lamellar space permanently 

communicating with the two volumes <v1 , v2 > for allowing 

expulsion of the gases with expansion from said space to­

wards said volumes inside the case. 

2. Switching device according to claim 1, 
characterized by the fact that the fixed cylindrical wall 

(30) is formed on a circular dividing wall (33) of the 

case seperating the inside of this latter into two vo­

lumes Cv1 , v2 > each of which contains an expansion cham-. 

ber for the gases coming from the lamellar.space (V3 ). 

28 
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3. The switching device according to claim 1, 

characterized by the fact that the fixed c~lindrical wall 

(30) and the annular sector (21) of the screen (20) ex­

tend over about a quad~ant upstream anq/or downstream of 

the zone of the contacts (CF, CM) in the direction of 

travel of the screen. 

4. Switching device according to clai~ l; 

characterized by the fact· that the annular sector (21) of 

the screen (20) forms a cap connected to the pivot pin 

by at least one connecting flange (22, 23) in the form of 

a circular sector situated .opposite a fixed flange (36, 

37) integral with the case (11) and separated therefrom 

by a lamellar space cv5 , v6 > for defining a complementary 

lateral and lamellar laminating and cooling path between 

the circumferential lamellar space (V 3 ) and the expansion 

volume or volumes <v1 , v2 >. 

5~ Device according to claim 1, 

characterized by the fact that the extent of the circum­

ferential travel CL1 ) of the annular sector (21) of the 

screen is between 5 and 15 mm and that the height of the 

lamellar space cv3 ) situated between the annular sector 

and the fixed dividing wall (33) is between 0,1 and 0.7 mm. 

6. Device according to claim 4, 

characteriied by the fact that the connecting flange. (22, 

23) of the screen (20) and the fixed. flange (36,37) of 

the case (lD have baffles in the form of cooperating annu­

lar ribs and notches (26, 38) which create a lamellar 

path Cv 5 , v6 ) between the lamellar space cv3 > and the 

chamber (32) of the volume <v1 >. 

7 ~ Device according to claim l, 

characterized by the fact that the annular sector (21) of 

the screen and the lateral ilange (22, 23) of the screen 
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are molded as a single piece from an insulating material. 

8. The device according to claim 1, 

characterized by the fact that two rotary screens (20a, 

20b) are disposed with their axes parallel or merging in 

the vicinity of a double break mobile contact (40), the 

two screens cooperating with a single arrn•ture (41) of 

the magnetic tripper (42). 

9. Device according to claim 1, 

characterized by the fact that a drive element (50) is 

provided on the screen for cooperating with a drive means 

{41) associated with the magnetic tripping device (42). 

10. Device according to claim 9, 

characterized by the fact that the drive element (50) pro­

vided on the screen is a f·ace situated on the side oppo­

site the annular sector (27) with respect to the pivot 

axis (X-X) and at a small radial distance from this axis 

with respect to the radial distance of the annular sector. 

11. Device according to claim 9, 

characterized by the fact that the magnetic tripping de­

vice (13) forms directly the means for propelling the 

screen (20). 

12. Device according to claim 9, 

characterized by the fact that an energy accumulator sys­

tem is associated with the screen (20) and forms, in inter­

dependence with the magnetic tripping device (13), the 

means for "propelling· the screen. 

13. Device according to claim 1, characterized 

by the fact that a drive face _(50) is provided on the ro­

tary screen (20) for driving an actuating face of the me­

chanism for opening the contacts (14), this mechanism 

comprising a resilient tripping system. · 
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14. Device according to claim 1, 

characterized by the fact that a return device (16) is 

provided for bringing·the screen back from its second 

position to its first position. 


