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The invention relates to electrical contact arrangements 
operable to complete an electrical circuit. 
According to the invention, such an electrical contact 

arrangement comprises a body portion, a contact mem 
ber constrained for movement relative to the body portion 
along a first predetermined line between an engaged posi 
tion in which it completes the said electrical circuit and a 
disengaged position, an operating member movable along 
a second predetermined line approximately normal to the 
first line, two stops on one of the members spaced apart 
in a direction parallel to the second line, an operating 
link with one of its ends pivotally attached to the one of 
the members not carrying the stops and with the other of 
its ends settable at will to abut against either stop, where 
by, when the link abuts against one stop, movement of 
the operating member in one direction along the second 
line moves the contact member into the engaged position, 
and when the link abuts against the other stop, movement 
of the operating member in the same direction moves the 
contact member into the disengaged position, the link 
lying at a small angle to the operating member when the 
contact member. is in one of the said positions and at a 
greater angle not more than about 90 thereto when the 
contact member is in the other position, the contact ar 
rangement also comprising releasable holding means for 
holding the link in abutment with either of the stops. 

Advantageously, the member carrying the two stops is 
formed with a slot which is engaged by the said other of 
the ends of the link, the two ends of the slot constituting 
the two said stops. 
The contact member may comprise a leaf-spring an 

chored at one end to the body portion and carrying an 
electrical contact, the leaf-spring extending in a direction 
approximately parallel to the said second predetermined 
line, but being displaced therefrom in the direction of the 
said first predetermined line, and being biased towards 
the operating member so. as to constitute the said holding 
CaS. 

In an embodiment of the invention, the holding means 
may comprise releasable clamping means for holding the 
link in abutment with either of the stops. In such a case, 
the contact member may comprise a leaf-spring anchored 
at one end to the body portion, and carrying an electrical 
contact, the leaf-spring extending in a direction approxi 
mately parallel to the said second predetermined line, 
but being displaced therefrom in the direction of the said 
first predetermined line, and being biased away from the 
operating member. 
A contact assembly embodying the invention comprises 

a plurality of electrical contact arrangements each as de 
Scribed above, the contact arrangements being mounted 
so that the said first predetermined lines of movement of 
the contact members are all approximately parallel to one 
another, the said operating member of each contact ar 
rangement being constituted by a single member which 
is common to all the contact arrangements and which is 
interconnected with the contact member of each contact 
arrangement by a separate operating link. 

Advantageously, each contact member comprises a leaf 
spring anchored at one end to the body portion of the 
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arrangement and carrying a contact at the other end, each 
leaf-spring providing a bias force acting along the said 
second predetermined line and the links of the contact 
arrangements being so set with respect to the said stops 
that when the said single member moves So as to cause 
the contact members to move from one said position to 
the other position, some of the leaf-springs oppose the 
movement of the single member and some assist it, the 
net force required to move the single member being sub 
stantially Zero, 
Two embodiments of the invention will now be de 

scribed by way of example and with reference to the ac 
companying drawings in which: 

FIGS. 1A to 1D show an elecrical contact arrangement 
and illustrate its operation; 
FIG. 2 is a diagrammatic plan view of a contact assem 

bly incorporating several arrangements as shown in FIGS. 
1A to 1D; and 
FIG. 3 is a diagrammatic sectional elevation on the 

line III-III of FIG. 2. 
Referring to FIG. 1A, the contact arrangement com 

prises a contact 10 mounted on an electrically conductive 
arm 11 which is anchored in a fixed electrically insulat 
ing body portion 12. The arm 11 is made slightly resili 
ent. A contact member comprises a contact 13 mounted 
on an electrically conductive longitudinal member 14 
also anchored in the body portion 12. The longitudinal 
member is in the form of a leaf-spring and is biased in 
the direction of the arrow A. An operating member 15, 
of which only part is shown, is constrained for movement 
in the direction of the arrows B and C and has one edge 
portion formed into a slot 16. An operating link 17 in 
terconnects the longitudinal member 14 and the operat 
ing member 15. The link is pivotally attached to the 
longitudinal member 14 by means of a pin 18 which piv 
ots in a clamp 19 mounted on the member 14. The other 
end of the link 17 carries a further pin 20 which engages 
the slot 16. In FIG. 1A, the pin 20 is shown abutting 
against a stop formed by the end 21 of the slot 16 and the 
contact 13 is in a disengaged position in which it is not 
engaging the contact 10. If now the operating member 
15 is moved in the direction of the arrow B, the operating 
link 17 will cause the contact 13 to move into its engaged 
position in which it engages the contact 10 as shown in 
FIG. 1B, the angle between the link and the operating 
member increasing to nearly 90. FIGS. 1A and 1B 
therefore illustrate the contacts in a normally open con 
figuration in which movement of the operating member 
in the direction of the arrow B is necessary to bring the 
two contacts into engagement. 

In FIG. 1C, the operating member 15 is in the same 
position relative to the fixed body portion 12 as in FIG. 
1A. However, the operating link 17 has been reset so 
that its pin 20 is abutting against a stop formed by the 
end 22 of the slot 16. This resetting of the link 17 has 
caused the contact 13 to move into its engaged position 
in which it engages the contact 10 and thus the con 
figuration illustrated is a normally-closed configuration. 
If now the operating member 15 is moved in the direc 
tion of the arrow B, the contact 13 moves into its dis 
engaged position. 
The contact arrangement illustrated in FIGS. 1A to 

1D may therefore have a normally-closed or normally 
opened configuration depending on the setting of the 
operating link 17, and in each case movement of the 
operating member 55 in the same direction, and for the 
same distance, serves to operate the contacts, that is, 
to move the contact 13 into its disengaged position or 
into its engaged position respectively. Terminals 23 and 
24 respectively attached to the ends of the arm 11 and 
the longitudinal member 14 enable electrical connections 
to be made to the contacts 0 and 3 so that movement 
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of the contact 13 into its engaged position completes 
a circuit between the terminals. The top portion 25 
of the slot 16 may be removed if desired, the link 17 
then being settable to abut against either of two stops 
formed by the ends 21 and 22 of the now-open slot. 
Means (not shown) may be provided for temporarily 
locking the pin 20 against either of the stops, in which 
case the member 14 may be biased in the opposite di 
rection to the arrow A. 
The operating member 15 may be moved by electro 

magnetically or manually operated means according to 
the type of device in which the contact arrangement is 
incorporated. 

It will be observed that as the operating member 15 
moves the contact 13 into the engaged position (with 
the contacts arranged in either the normally-open or the 
normally-closed configuration), the angle between the 
link 17 and the operating member 15 increases. Thus, 
as the contact 13 moves into the engaged position, an 
increasing force is applied to it by the longitudinal mem 
ber 14, thus ensuring firm and reliable contact oper 
ation. The speed of movement of the contact 13 is re 
duced as it approaches the engaged position, thus re 
ducing any tendency to "contact bounce.” The smaller 
angle between the link and the operating member when 
the contact 13 is not in the engaged position ensures 
rapid movement of the contact 13 towards or away from 
the contact 10. The force exerted by the operating 
member 15 remains relatively constant during move 
ment of the contact 13 thus simplifying the design of 
a relay in which the contact arrangement is incorporated 
and reducing the liability of the contacts to "chatter' 
as they engage, if the arrangement is being operated by 
an A.C. electromagnet. 

In FIGS. 2 and 3, a plurality of pairs of contacts 
similar to those shown in FIGS. 1A to 1D are illus 
trated grouped around a central solenoid coil 30. Items 
in FIGS. 2 and 3 performing functions similar to those 
of items shown in FIGS. 1A to 1D are similarly ref 
erenced. The operating member 15 is of circular form 
and is clamped to a plunger 31 movable in a vertical 
direction by means of the solenoid coil 30. The oper 
ating member carries around its periphery a number 
of slots 16 engaged by the ends of the operating links 
17. By appropriately setting the respective links 17 as 
described with reference to FIGS. 1A to 1D, some of 
the contact pairs can be arranged to have a normally 
open configuration and some a normally-closed config 
uration. The configuration of any particular pair of 
contacts can be easily altered. If approximately equiv 
alent numbers of contact pairs have normally-closed and 
normally-open configurations, the force necessary for 
moving the plunger 31 is very small, the force exerted 
in engaging contact pairs having a normally-open con 
figuration being balanced by the spring force produced 
by the disengagement of contact pairs having a normally 
closed configuration. 
What I claim as my invention and desire to secure 

by Letters Patent is: 
1. An electrical contact arrangement comprising a body 

portion, first and second contact members, means mount 
ing first and second contact members on the said body 
portion and constraining movement thereof relative to 
the body portion along a first predetermined line be 
tween mutually engaged and mutually disengaged posi 
tions, an operating member movable along a second 
predetermined line approximately normal to the first line, 
first and second stops in one of the second contact members 
and the operating member spaced apart in a direction 
parallel to said second line, pivot holding means in the 
other of the second contact member and the operat 
ing member, a rigid operating link, first and second pivot 
means at the two ends of the said rigid operating link, 
the rigid operating link being pivoted at one end about 
said pivot holding means and settable at will to pivot 
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4. 
about one of the said first and second stops, whereby, 
when the link pivots about the first stop, movement of 
the operating member in one direction along the Sec 
ond line moves the second contact member from the 
disengaged to the engaged position, and, when the link 
pivots about the second stop, movement of the operat 
ing member in the same direction moves the Second 
contact member from the engaged to the disengaged 
position. 

2. An electrical contact arrangement according to 
claim 1, in which the member carrying the two stops 
is formed with a slot which is engaged by the said 
other of the ends of the link, the two ends of the slot 
constituting the two said stops. 

3. An electrical contact arrangement comprising a 
body portion, first and second contact members, means 
mounting first and second contact members on the said 
body portion and constraining movement thereof rela 
tive to the body portion along a first predetermined line 
between mutually engaged and mutually disengaged posi 
tions, an operating member movable along a second pre 
determined line approximately normal to the first line, 
first and second stops in the operating member spaced 
apart in a direction parallel to said second line, pivot 
holding means in the second contact member, a rigid 
operating link, first and second pivot means at the two 
ends of the said rigid operating link, the rigid operat 
ing link being pivoted at one end about said pivot hold 
ing means and settable at will to pivot about one of the 
said first and second stops, whereby, when the link pivots 
about the first stop, movement of the operating mem 
ber in one direction along the second line moves the 
second contact member from the disengaged to the en 
gaged position, and, when the link pivots about the Sec 
ond stop, movement of the operating member in the 
same direction moves the second contact member from 
the engaged to the disengaged position. 

4. An electrical contact arrangement according to 
claim 1, including an electromagnetically operated actu 
ator connected to move the operating member along the 
said second predetermined line. 

5. A contact assembly, comprising a plurality of elec 
trical contact arrangements each according to claim 1, 
the contact arrangements being mounted so that the said 
first predetermined lines of movement of the contact 
members are all approximately parallel to one another, 
the said operating member of each contact arrangement 
being constituted by a single operating member which 
is common to all the contact arrangements and which 
is interconnected with the second contact member of 
each contact arrangement by a separate rigid operating 
link. 

6. A contact assembly according to claim 5, in which 
each contact member comprises a leaf-spring anchored 
at one end to the body portion of the arrangement and 
carrying a contact at the other end, each leaf-spring 
providing a bias force acting along the said second pre 
determined line and the rigid operating links of the con 
tact arrangements being so set with respect to the said 
stops that when the said single member moves so as to 
cause the Second contact members to move between en 
gaged and disengaged positions, some of the leaf-springs 
oppose the movement of the single operating member 
and some assist it. 
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