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ABSTRACT OF THE DISCLOSURE 

A contact system for one pole of electrical switch 
gear. The contact System has a fixed contact and a fur 
ther contact which is resiliently mounted on a movable 
contact bridge. The current path through the system 
bends back on itself and has a part in anti-parallel rela 
tionship to the two contacts so that the movement of 
the resiliently mounted contact away from the fixed con 
tact is assisted by a force derived from the interaction of 
the currents flowing in the said part and the contacts. 

seemssassasser 

This invention relates to a contact system for single 
pole or multi-pole electrical switchgear comprising per 
pole at least one series-connected contact system. 

Contact Systems for switchgear wherein contact pres 
Sure is increased by an electrodynamic force originated 
by the actual flow of current are known. With low-volt 
age Switchgear in particular, where the distances between 
phases (the distances between poles) are relatively small 
as compared with the possible heavy excess currents with 
which the contacts may have to deal, and where, too, 
dimensions are Small in other respects and the current 
paths are short, there are considerable difficulties in 
achieving adequate contact pressures by simple means 
and reasonable mechanical dimensioning. 

It has often been found, more particularly with low 
voltage Switchgear, that contact systems formed as 
parallel knives or as parallel or anti-parallel current 
paths or as current paths at right-angles and so on, can 
not satisfactorily provide the increased contact pressure 
desirable for some kinds of switchgear. Each current path 
both in contact systems and in switches must always some 
where be so arranged that the force components origi 
nated by the current tend in some respects to reduce con 
tact pressure-i.e. they are directed in the directions of 
contact opening. 
The idea underlying the present invention is that forces 

produced by the current and acting on the contacts in the 
closure direction should be very considerable and 
forces produced by the current and acting on the contacts 
in the opening direction should be very reduced. Only 
then can the resultant force operative in the direction of 
contact closure be very considerable. To ensure that the 
resulting force, originated by the current and acting on 
the contacts, can be increased and can be built up by 
Super position of the various force components 
originated by the current and the current paths, consider 
ation cannot be given only to the shape and relative ar 
rangement of the current paths. Consideration must also 
be given more particularly in the case of low-voltage 
Switchgear, to the iron components forming part of the 
mechanisms and frame. Constructional items made of a 
magnetic material can either reduce or increase force 
components acting on the contacts. Of course, such com 
ponents can be arranged to act in both the contact-clos 
ing and contact-opening directions. 
An object of the invention is to provide a simple and 

economical contact system which is well adapted for use 

O 

5 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

2 
in compact low-voltage switchgear. The shaping of the 
current paths and the positioning of the branches of the 
current paths in the mutual relationship specified by the 
invention lead to the resulting force which is produced 
by the current on the resilient contact in the closure di 
rection thereof being increased very considerably. 

Further, objects and features of the invention will be 
apparent from the following description of one embodi 
ment thereof, reference being made to the accompanying 
drawings in which: 
FIGURE 1 is a partly sectioned diagrammatic view 

of a contact system with contacts in the closed position; 
and 
FIGURE 2 is a view similar to FIGURE of the same 

contact system but in the open position. 
Referring to FIGURES 1 and 2 there is illustrated a 

contact system having a single pair of co-operating con 
tact elements. A moving contact bridge 10 carries a 
movable contact member comprising a resiliently 
mounted part 11, one end 12 of which bears against a 
portion 13 of the remaining rigid part 11a of the movable 
contact member. This part includes portions 14, 15, 16 
and 17. The resiliently mounted part 11, in the closed 
position, is substantially parallel to the portion 16. 
The rigid part of the moving contact member is bent 

through nearly a right angle between portions 16 and 17, 
the resiliently mounted part 11 being outside this angle. 
The end portion of the right part may be bent in another 
direction to be connected to another contact system: 
alternatively, and as shown, the portion 17 is bent so that 
its end 18 may be connected to one terminal 19 of a 
fuse holder 20 by a bolt 21. 
The fixed contact member adapted to co-operate with 

the movable contact member comprises a bar or strip or 
the like 22 formed at one end as the fixed contact por 
tions 24, 26 forming a main contact and a break contact 
respectively co-operating with portions 23, 25 of the re 
siliently mounted part 11. In the closed position, a contact 
spring 29 and a ribbon flexible connection 30 hold the 
contacts 23 and 24 together. The other end of the element 
22 can be connected to a supply source. 
When the contact system is in the closed state, current 

flows through the fixed contact member 22 and the main 
contact 24 to the resilient main contact 23 of the moving 
contact part 11. The current flows through the moving 
contact so that the resilient part thereof and the rigid part 
16 are traversed by anti-parallel currents. The distance 
between these anti-parallel current paths is arranged to 
be a few millimetres only; the electrodynamic force com 
ponent acting on the resilient part 11 in the direction of 
contact closure is relatively great. The resilient part 11 
is disposed outside the angle formed by the portions 16 
and 17, and thus the electrodynamic force component 
acting on the part 1 in the sense to open the contacts 
and deriving from inter-action between, on the one hand, 
the current flowing in the part 11 and, on the other hand, 
the current path which is formed by the portion 17 and 
which extends towards the part 11 substantially at right 
angles is very small. If a current substantially parallel 
to the resilient part 11 flows through the rigid element 
19, a component of force is produced which tends to 
open the contacts. However, the distance between these 
latter current paths is large compared with the distance 
between the current path in the resilient part 11 and 
its anti-parallel current path in the portion 16, and so 
this latter component of force is also much less than 
the component operative in the sense of a closure. Con 
Sequently (except for very high currents), the current 
itself acts to increase the contact pressure. Of course, 
there are further magnetic field components, and there 
fore force components, acting on the resilient part 11 
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in all directions; this and conditions in the contacts 23 
and 24 between the contact members can mean that there 
is an upper current limit at which the forces acting on 
the resiliently mounted part 11 are greater in the sense 
of an opening than in the sense of a closure. The upper 
current limit is normally very high, and even where spring 
forces are moderate and the current paths, the contacts 
and the between-phase distances are of small dimensions, 
sufficient contact forces can be produced to withstand 
the forces produced by the heavy short-circuit current 
which may flow in modern electricity distribution systems. 
The electrodynamic force acting on the part 11 in the 
closure direction might be further increased by disposing 
the plate 27 (which normally forms part of the housing) 
parallel to the current path through the resilient part 11 
and as close as possible thereto, so that such element 27 
co-operates with the current flowing through the resilient 
part 11 to produce a force component which acts on the 
part 1 in the direction of contact closure and thus further 
increases the contact pressure. 
Of course, due to reactive interactions of the current 

paths in the iron plate, force components are also in 
this case produced which act upon the resilient contact 
member in contact-opening direction. In a way similar 
to the one described above with reference to the direct 
interaction between the current paths, said force com 
ponent in contact-opening direction will until a certain 
current limit be less than the force component in contact 
closing direction. Consequently the resulting electrody 
namic force acting in contact-closing direction will be 
further increased. 
To ensure that arcing occurring at rupture shall occur 

at the break contacts i.e. the outer end 25 of the resiliently 
mounted portion 11 and the corresponding fixed break 
contact 26, the resilient part 11 is secured at one end 
by the connection 30 and its contact spring 29 is disposed 
between the two ends. Consequently, at rupture, the re 
silient part 11 forms an angle (less than a right angle) 
outwards from the rigid portion 16. This position is shown 
in FIGURE 2. The break contacts 25, 26 first close, and 
only then do the main contacts 23, 24 separate, where 
after the break contacts separate and draw out the arc 
between them. Owing to the hairpin-shape of the current 
path via the substantially parallel portions 16 and 1 and 
the portions 16 and 17, the electrodynamic forces blow 
the arc outwards from the free end 25. Rupturing is 
therefore satisfactory; if required, an arcing chamber can 
be placed in front of and around the break contacts in 
conventional manner. 
The contact system can of course be modified from the 

foregoing without departing from the scope of the inven 
tion. For instance, the contact parts of the fixed and 
movable contact members can be changed over so that 
the movable contact member becomes fixed and the fixed 
contact member becomes movable. 
The ability of the invention to increase effectively con 

tact pressure by means of the current itself and also to 
provide Satisfactory rupturing is usually greatest in cases 
where the current paths extend parallel and at right 
angles, but in practical constructions there are bound to 
be slight deviations from this state of affiairs. The con 
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tact system, as well as being of use for various kinds of 
low-current switchgear, is also useful for all kinds of 
switchgear in which the actual current is required to in 
crease the contact pressure. 

I claim: 
1. A contact system for at least one pole of electrical 

switchgear, comprising a movable contact member and 
a fixed contact member, one contact member comprising 
a resiliently mounted contact part and a rigid contact 
part, wherein the rigid contact part is formed with two 
portions substantially at a right angle in the plane con 
taining the longitudinal axis of the resiliently mounted 
contact part and the latter is resiliently mounted in the 
same plane and is pivotally connected in series with one 
end of the rigid contact part, whereby the resilient con 
tact experiences in the direction of contact closure a force 
deriving from cooperation between current in the re 
siliently mounted contact part and the current which 
flows, in anti-parallel relationship to said current, in one 
of said portions in said rigid contact part; said resiliently 
mounted contact part being placed at a small distance 
from said one portion, the electrodynamic force acting 
on the resiliently mounted contact part in the closure 
direction being increased by a ferrous element which is 
wider than the rigid contact part and whose plane is 
substantially at right angles to contact movement. 

2. A contact system for at least one pole of electrical 
switchgear, comprising a movable contact member and 
a fixed contact member, one contact member comprising 
a resiliently mounted contact part and a rigid contact part, 
wherein the rigid contact part is formed with two portions 
substantially at a right angle in the plane containing the 
longitudinal axis of the resiliently mounted contact part 
and the latter is resiliently mounted in the same plane 
and in pivotally connected in series with one end of the 
rigid contact part, whereby the resilient contact part 
experiences in the direction of contact closure a force 
deriving from cooperation between current in the re 
siliently mounted contact part and the current which 
flows, in anti-parallel relationship to said current, in one 
of said portions in said rigid contact part; said resiliently 
mounted contact part being placed at a small distance 
from said one portion, the rigid contact part being pivot 
ally connected in series at one end with one end of the 
resiliently mounted contact part, the mounting of the 
resiliently mounted contact part being arranged so that 
arcing occurs between the outer free end of the resiliently 
mounted contact part and the other contact member. 

3. A system as claimed in claim 2, wherein one end 
of the resiliently mounted contact part projects inwards 
of one end of the other contact member. 

4. A system as claimed in claim 3, wherein the rigid 
contact part of one contact member is connected to a 
holder for a fuse. 
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