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OPEBATION OF RESIDUAL CUBRENT DEVICES 

The present invention relates to trip switches 
and more particularly to a trip switch which can be used 
for domestic and light industrial use. 

The present invention will be described in 
relation to the construction and operation of a trip 
switch incorporated in a residual current device (RCD) • ... 
This description is for convenience only and it will be 
appreciated that the construction and operation of the 
mechanism are suitable for other uses. 

RCD's are now well known and are usually 
provided with a first button by which the contacts are 
set, a flag which indicates the condition of the 
contacts by chanqinq the colour of a window, and a 
second button which introduces into or simulates a fault 
in the circuit to prove that the device is working. The 
first button can set the trip switch by either engaging 
a mechanism or completing a circuit to allow an 
electrical closinq of the contacts or a combination of 
both mechanical and electrical closing. Much effort has 
qone into reducing the size of RCD's but one area which 
has not been properly investigated is the area of the 
push buttons. The need for two push buttons tends to 
adversely effect of the size of the overall device since 
the buttons cannot be placed too close to each other nor 
can they be reduced in size having regard to the size of 
the human finger. 

According to the present invention, there is 
provided a push button residual current device wherein a 
single push button is used to perform setting and 
testing operations on said device. 

A residual current device accordinq to the 
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present invention has the advantage that a single push 
button is required for carrying out all the necessary 
operations on the device. This push button can therefore 
be much larger than the two or more buttons on previous 
residual current devices, making it much easier to use 
and preventing error caused by pushing the wrong button 
or pushing more than one button at once. 

A specific embodiment of the invention will 
now be described by way of example with reference to the 
accompanying drawings in which 

Figure 1 shows a diagrammatic sectional side 
view of a tripping and switch mechanism according to the 
present invention. 

Figure 2 shows a first embodiment of a 
mechanism for operating a test function.· 

Figure 3 shows a second embodiment of a 
mechanism for operating a test function. 

Figure 4 shows an embodiment of a flag 
mechanism for the device of the invention. 

Figure 5 shows a further embodiment of the 
detent mechanism according to the present invention. 

Figure 6 shows the embodiment of Figure 5 in a 
different condition. 

Figure 7 is a top view of a shorting bar 
contact device; 

Figure 8 is a sectional side view of the same 
shorting bar contact device; and 

Figure 9 is an isometric view of the shorting 
bar contact device. 

Dealing firstly with the basic 
setting/resetting operation, the operation is that a 
push button will be depressed in order to reset the 
contacts and then released. If the push button is again 
depressed, testing of a trip circuit will be undertaken 
but thereafter the push button will have to be released 
before it can be depressed again in order to reset the 

.. ·-- --·····-···------
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contacts. 

As shown in Fiq. 1, the mechanism comprises a 

relatively fixed structure 10 which houses, wholly or in 

part, movable members 11 and 12 which slide relative to 

each other and to the structure 10. A manually operable 

member 14 in the form of a push button has a plunqer 15 

which extends throuqh an openinq 16 in one wall.17 of 

the structure 10. A sprinq enqaqinq flanqe 18 is 

provided on one end of the plunqer 15 and a liqht sprinq 

20 is disposed between the f lanqe 18 and the exterior of 

~e top 21 of the movable member 11 which is a qenerally 

inverted u-shaped member when seen in Fiq. l. The 

interior surf ace of the top 21 of the member 11· forms a 

sprinq seat 23 for stronq sprinq 24 which is disposed 

between the sprinq seat 23 and a fixed ledqe 25 which 

forms part of the structure 10. The sprinqs 20 and 24 
are normally i.e. in their most relaxed state,under 

slight compression. 
Slidably disposed within the inverted U-shape 

member 11 is the member 12 which has a u-shape when seen 

in Fiq. 1. The bight portion 27 of the member 12 forms 

a spring seat 28 for a further spring 29 which is 

disposed between the spring seat 28 and the other side 

of the ledge 25 from the side of the ledge which engages 
the heavy sprinq 24. The sprinq 29 is not as stronq as 

the spring 24. Movement of the member 12 under the 

action of the spring 29 is limited i~ some convenient 

manner for example by a stop member 30 which is part of 

the structure 10. The member 12 is provided with 

contact carrier 31 having one or more contacts 32 

provided thereon. The contacts 32 face fixed contacts 

33 and these contacts 32-33 constitute the main current 

carrying contacts for the device. 
The member 11 is provided with an electrically 

actuable arrangement which moves with the member 11 and 

includes a detent 35 which; when it is desired to cause 
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the contacts to close, is held in enqaqement in a slot 
36 in the arm 12a of the member 12. The electrically 
actuable arranqement for holdinq the detent 35 will be 
described in detail later. 

The operation of the above described 
arranqement is as follows assuminq that the contacts 
32,33 and are normally open and the detent 35 is in its 
retracted or relaxed condition. The sprinqs 20, 24 and 
29 -are all in their most relaxed state and the members 
11 and 12 are in their extended positions relative to 
the fixed ledqe 25. The push button 14 is pressed which 
firstly compresses the liqht sprinq 20 and then 
subsequently causes the member ll to move downwards thus· 
compressinq the stronq sprinq 24 by manual operation. 
The member 12 is in its downmost position and is still 
stationary being held against a stop 30 by spring 29. 
If the electrically actuable arranqement which controls 
detent 35 is in the appropriate condition, the detent 35 
will be held in an outward condition in the slot 36 in 
the member 12 when the member ll slides downwards into 
the appropriate position. This links the two slidable 
members 11,12 together. 

When the push button 14 is released, the two 
linked members ll,12 move upwards together under the 
action of the stronq sprinq 24 which compresses the 
sprinq 29 and brinqs the contacts 32 into enqaqement 
with the fixed contacts 33. Since the push button is 
then released, this results in the push button 14 
returninq to its initial position under the action of 
the spring 20. However, the member ll does not return 
to its initial condition; it is held in a slightly 
depressed position with the stronq spring 24 slightly 
compressed. 

If a fault condition exists, the detent 35 is 
forced out of the slot 36 due to the action of the 

" 
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springs 24 and 29 and the relative slopes of the mating 
surfaces of the detent 35 and the slot 36. In any 
event, the spring 29 acting between the fixed ledge 25 
and the bight of the member 12 opens the contacts 32,33. 
This also allows both the member 11 and the member 12 to 
return to their original position. 

It will be appreciated that if the correct 
conditions do not exist, when the member 11 is pushed 
down by the push button, the detent 35 will not catch in 
a slot 36 of the member 12 when the push button is 
released and hence the member 12 will not be lifted up 
by the spring 24 to close the contacts 32,33. 

The single push button operation described 
here can be achieved using modified versions of the 
above mechanism. 

For example, the compression springs 24, 29 
and 20 could be replaced by tension springs arranged to 
exert a force in the same direction as that described 
above. The springs 24 and 29 could be mounted on 
separate parts of the housing at the top and bottom of 
the housing respectively,. strong spring 24 pulling 
member 11 upwards and weaker spring 29 pulling member 12 
downwards, the operation taking place in the same 
direction as that shown in Figure 1. 

Furthermore, there is no reason why the weak 
spring 20 should be a compression spring or that it 
should act on member 11. The important feature of the 
push button action is that there should be a general 
upward force on it relative to the housing 10 and that, 
over the lower part of its movement range, it should act 
directly on the member 11, so that member 11 is forced 
to move at least as far as the button arrangement 14, 18 
over this lower part of the ranqe. The spring could 
therefore be .mounted between the button arranqement and 
the mounting 10, pushing upward on the button and 
downward on the mounting. This could be by means of a 
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compression spring or tension spring depending on the 
desired arrangement. 

It should further be stressed that, although 
the springs 20, 24 and 29 are throughout this 
description referred to in the singular, there is no 
reason why a plurality of springs could not replace one 
or all of them. The use of single springs in the 
specific embodiment shown in the figure is purely for 
simplicity. 

The operation described thus tar is simply a 
push to set or reset operation. It is intended that the 
same push button will be used to perform a test function 
to ensure that the electrically actuable arranqements 
and any associated fault detector is also operating 
properly. This is achieved by using the push button to 
operate a test circuit in some convenient manner. In 
order to -ensure correct operation, a pall 40 is also 
provided on the fixed structure 10 as will be explained 
in detail. 

The pall 40 is biased inwardly towards the 
slidable member 11 by virtue of its mounting on a leaf 
spring. The position of the pall 40 is such that when 
the slide member 11 is in the position where the 
contacts 32,33 are engaged and the slide members 11,12 
are also linked to each other by the detent 35, the pall · 
40 can interpose itself between the top of the member 11 
and the bottom face of the flange 18 when the push 
button is released and rises under the action of spring 
20. In this position, downward movement of the flange 
18 caused by pressing the push button 14 is restricted 
by the pall and hence manual force cannot be applied to 
the slide member ll which might otherwise cause opening 
of the contacts 32,33. Thus, the push button 14 can be 
reciprocated through a restricted length and thus 
undertake a test cycle. 

Figures 2a,b,c,d show one way in which this 

r 
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reciprocatibh can be used to initiate a test function on 

depression of the push button· and subsequent termination 
of the test function on release. 

As is shown in each of Figures 2a,b,c,d, the 

flange 18 is provided with a sloping projection 61. This 
projection is arranged to enqaqe a sprung member 62. The 

sprung member is arranged with its axis substantially in 

the same direction as the permitted movement of flange 

18, and has its lower end fixed, while its upper end is 

arranged to be bendable about its lower end in the plane 

containing the direction of permitted motion of the 

flange and the direction of slope_ of the projection 61. 

In the rest state of the flange, the protruberence is 

situated above the upper end of said sprung member as 

shown in Fiqure 2a. As the push button is depressed, 

flange 18 and projection 6l·move downwards, said 

projection engaging the sprung member. As the projection 

is angled, a horizontal component of force is exerted on 

the spring member, the upper end of which therefore . . 

moves substantially horizontally in the direction of 

upward slope of the projection. A contact 60 is arranged 
to engage the spring member close to the limit of its 

motion, while still ·allowing movement of the upper end 

of the spring member. This allows electrical contact 
between the spring member and the contact 60, thereby 

completing a fault simulation circuit ~- on further 

downward motion of the f lanqe , the upper tip of the 
projection 61 passes the upper end of the spring member 
62 releasing it back to its unstrained position and 

breaking the simulation circuit 1. The flange 18 will 

thus continue down until restrained by the pall 40. on 

release of the push button, the projection 61 engages 

the spring member from below. The angular disposition of 

the projection 61 thus causes ~ horizontal component of 
force to be exerted in the opposite direction to that of 
the downstroke,·such that the spring member 62 does not 
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mechanically interfere with any other components. Before 
the push button is fully released, the projection moves 
beyond the upper end of the spring member 62, which 
therefore disengages and returns to its unstressed 
state. In other words, movement of the push button and 
flange in straight line reciprocation causes contact 62 
to be pushed towards a fixed contact member 60, 
released to return to its initial condition, pushed away 
from said fixed contact member 60, and finally released 
to return to its initial condition. 

Fig. 3 shows another way in which this 
reciprocation can be used to initiate a test function on 
depression of the push button and subsequent termination 
of the test function on release. 

As best shown in Fig. la, the flange 18 is 
provided with two sloping projections Sla,b which are 
disposed as shown to form an inverted v-shape with the 
apex of the V missing •. The thus spaced apart projection 
are arranged to receive between them.the tips 53a,b of 
two contact members 52a,b of the test circuit. The 
contact members 52a,b may be of conductive resilient 
material and may be formed with resilient contact 
portions 54a,b. The contact portions are usually opened 
with the members 52 spaced apart by a small distance. 
As the push button is depressed, the flange 18 moves 
downwards as indicated by the arrow in Fig. lb. The 
tips 53 of the contact members 52 are engaged by the 
inner sloping surfaces of the projections 51 and are 
pressed towards each other due to the cam action of the 
projections 51. The dimensions are such that the 
contact portions 54.will engage each other to complete 
the test circuit but the flange 18 will be able to move 
in a direction of the arrow until the projections 51 
disengage from the tips 53 whereupon the members 52 
spring apart breaking the test circuit. The flange 18 
will thus continue down until restrained by the pall 
40. 
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Ob release of the push button, the flange 18 

moves upward and in doing so, the outer sloping surfaces 

come. into engaqement·with the tips 53 of the contact 

members 52 which are in their .. normal open condition. 

The contact members 52 are then forced apart by the cam 

action of the projections 51 as the flange 18 continues 

to move upward until the tips 53 disengage from the 

surf aces whereupon they return to their normal open 

position and the push button turns to it's initial 

position. In other words, movement of the push button 

and f lanqe in straight line reciprocation causes the 

contact members 52 to be pushed towards each other, 

released to return to their initial condition, pushed 

away from each other and finally released to return to 

their initial condition. 
From the above description, it will be 

appreciated that the test cycle can be completed without 

mechanically interfering with· the operation of the 

remainder of the setting mechanism. It will also be 

appreciated that with the main contacts 32, 33 in their 

open condition and all the springs relaxed, on initially 

pressing the push button, the first thing which is 

tested is the test circuit and then on continued 
downward movement the contacts 32,33 are engaged if no 

fault condition is detected and the push button is 

released. The test procedure is then carried out by a 

further depression of the push button 14 which should 

cause the contacts 32 and 33 to open and by opening, the 

slidable member 11 rises upwards from its latched 
position as described previously to its initial position 

which causes the pall 40 to be forced outwards as shown 

in the drawing. When the push button is depressed 

again, the contacts cari be reset in the knowledge that 

the test function is operating properly. Turning 

now to the visual indication of the condition of the 

contacts 32,33, as shown in Fig. 4, it is proposed that 
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a sheet member 70 is arranqed to slide with the member 
12 relative to a further sheet member 71 which is 
preferably fixed to the exterior of the structure 10 but 
may be movable with the member 11. Fiqures 4a,b show a 
perspective view of members 70 and 71 in the two 
relative positions that they are arranqed to adopt. 
Fiqure 4c shows a pattern that could be used on member 
71. The relevant features of this pattern will become 
obvious from the followinq description of the operation 
of the indication means. 

The sheet 70 is provided with a plurality of I 
slits 72 throuqh which predetermined areas 75 of the 
sheet 71 can be seen so that in one relative position of 
the sheets a first visual indication is made while in a 
second relative position of the sheets a second visual 
condition is made. For example, in one position the 

·overall impression of both sheets could be black with a 
red condition being shown when the sheets are in their 
second relative position. Alternatively or 
additionally, when the contacts 32,33 are enqaqed, the 
sheets can actually display the word "on" in red. When 
disenqaqed, the sheets miq~t display the word "off" or 
simply remain blank. 

In another embodiment of this arranqement, 
said second sheet 70 is translucent and has an etched 
surface qivinq it refractive properties such that in one 
relative position of the sheets, a first visual 
condition is made, and in a second re.lative position of 
the sheets, a second visual condition is made, as in the 
above embodiment •• 

Althouqh mention has been made in the above 
description of upward and downward movement, it will b~ 
appreciated this merely is in respect of the drawing and 
not indicative of the actual operative orientation of 
the mechanism. 

Attention is now directed to the mechanism 

I 
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which controis the detent 35. A preferred embodiment of 
this mechanism is illustrated in Figure 1. As can be 
seen from Fig. 1, the detect 35. is formed on one end of 
an arm 40 which is mounted on the slidable member 11 in 
such a way as to form a leaf spring biased towards the 
interior space formed by the inverted u-shape of the 
member 11.The preferred arrangement is that the detent 
35 will in the normal unstressed condition of the arm 40 
project through an opening 41 in one arm of the u-shaped 
member 11. The arm 40 is also provided with a pair of 
horns 42 which project in a direction opposite to the 
direction of the detent 35 and embrace the core of a 

•. 

coil 45. The coil 45 extends in a direction parallel to 
the line of action of the springs in the main mechanism. 
One end of the coil 45 is provided with a pole piece 47 
made from a magnetic material. A basically L-shaped 
keep member also of a magnetic material is provided on 
the exterior of the coil 45 with the short leg of the L­
shaped member overlapping the other end of the coil 45 
and the long leg of the L-shaped member extending down 
the length of the coil 45 until free its end is adjacent 
the pole piece 47. The long leg of the keep member 50 
and/or the horns 42 are shaped so that the horns are in 
contact with the keep member 50. The horns are of a 
non-magnetic material. It is also to be noted that the 
short leg of the L-shaped keep member is movable on the 
end of the coil 45 but may be retained in this location 
by a spring (not shown). 

When no current is applied to the coil, the L­
shaped keep member has its free end slightly spaced from 
the pole piece 47 and the detent 35 projects through the 
slot 41. The arrangement is such that the detent is 
free to move to the left as shown in the drawing when 
the coil 45 is unenergised. The detent is provided 
with a surface 35a which is sloping with respect to its 
direction of movement and consequently with the coil 45 
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enerqised the sprinq force exerted by the sprinq 29 on 
the movable member 12 is sufficient to cause the detent 
35 to be moved out of the way to permit free movement of 
the slidable member 12 up and down. However, when the 
coil 45 is enerqised, the L-shaped keep member is 
attracted to the pole piece 47 and held there. This 
results in a force beinq applied to the detent 35, in 
addition to the natural sprinq force applied by the arm 
40, due to the horns 42 contactinq and hence tendinq to 
move with the L-shaped member so. 

A deqree of resilience is provided due to the ~ 

fact that the end of the L-shaped member which projects 
round the other end of the coil 45 opposite to.the pole 
piece 47 is not mechanically riqidly fixed to the coil 
nor is it subject to the same maqnetic forces as the 
other end and hence is free to move to a small extent. 
This permits the detent 35 to be pressed backwards 
towards the coil 45 even when the coil is energised so 
as to permit relative movement between the members 11 
and 12 durinq the resetting operation. 

Finally, it will be noted that the detent 
operating mechanism is housed in a chamber attached to 
the movable member 11 but that the whole of the movable 
member 11 with coil slides as one within the structure 
10. 

In another embodiment of this detente 
mechanism, illustrated in Fiqure 5, movable members 11 
and 12 are constrained to move vertically in the sense 
of Fiq. 5. Member 12 is biased downwards in the sense 
of Fiq. S by a force Fl applied by helical spring 29. 
Member 11 is biased upwards in the sense of Fiq. 5 by a 
force F2 applied by helical sprinq 24. 

Also attached to member 11 is leaf sprinq 80 
havinq at its lower end a detent pawl 82. Leaf spring 
80 is ·configured to bias detent pawl 82 to the right in 
the sense of Fig. s. There is also provided a piezo 

I 
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ceramic hairi)in assembly illustrated schematically at 
81. This assembly 81 is mounted at its left end on 
another part of member 11 and has its riqht hand end 
attached also to pawl 82. Thus both sprinq 80 and 
assembly 81 apply horizontal forces to pawl 82. 

The device is illustrated in Figure 5 in its 
latched condition, that is with detent pawl 82 enqaqed 
with recess 83 in member 12. In this condition, due to 
the anqles of surf aces 82a and 83a which are in 
enqaqement, force Fl which is applied by sprinqs 24 and 
29 will apply a force F2 on pawl 82 to the left in the 
sense of Fig. 5. If the total force F3 applied to pawl 
82 towards the right by spring 80 and assembly 81 is 
qreater than force F2 member 12 will be retained in its 
position illustrated in Fig. s. However if force F3 
reduces to be less than force F2 pawl 82 will be 
deflected to the left in the sense of Fiq. 5 and member 
12 will be released to its position shown in Fig. 6. 

The device further comprises an adjustable 
piece 84, shown in cross-section in Fiq. s, which is 
movable so that it is either in contact with leaf spring 
80, as illustrated in Fiq. 5, or not in contact with 
leaf sprinq 80. This movement can be used to provide 
two modes of operation for the device as described in 
detail below. The adjusting piece may be provided in any 
suitable form, such as a pin, wedge or cam mounted on 
frame 11. In the first mode of operation adjusting piece 
84 is not in contact with leaf spring 80 and plays no 
part in the operation of the mechanism and therefore can 
be assumed not present in Fiq. 5. The piezo ceramic 
assembly 81 is arranged such that when it is activated 
it applies a greater force to the right than when it is 
not actuated. The leaf spring 80 is designed to have a 
stiffness such that wben the piezo ceramic assembly 81 
is not actuated the total force Fl acting to the right 
on pawl 82 is less than force F2 acting on the pawl to 
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the left. However when the assembly 81 is actuated the 
total force Fl actinq to the right on pawl 32 is greater 
than force F2 actinq to the left. Thus if member 11 is 
placed in its position shown in Fi_q. 5 and member 81 is 
actuated, member 12 will be retained in this position. 
However is member 81 subsequently becomes de-actuated 
member 12 will be allowed to move to its release 
position shown in Fiq. 6. Also in the absence of 
actuation of assembly 81 it will be impossible to re-set 
the device to leave member 12 held in its position in 
Fig. s. If the device of this invention is 
incorporated in a switch mechanism and member 12 causes 
the openinq of contacts in its Fiq. 6 position the 
device in this mode will be "fail-safe". That is if 
actuation of the device is not present the device will 
switch off, if it is on, and will not be· able to 
switched on, if it is off, until such time as the 
assembly 81 is re-actuated. 

In the second mode of operation adjustinq 
piece 84 is positioned in its location illustrated in 
Fig. 5. The effect of this is that it shortens the 
effective length of the leaf spring 82 such that its 
stiffness is increased. This increase is gained 
because the flexure of a cantilever beam of uniform 
section is proportional to cube of the length for any 
given load. With this increased stiffness the force 
applied towards the right on pawl 82 by leaf sprinq 80 
plus the force applied to the right by assembly 81 in 
its de-actuated state is larger than F2 and therefore 
member 12 will be retained in its Fig. l position when 
assembly 81 is not actuated. In this mode when assembly 
81 is actuated it applies a force on pawl 82 to the left 
thereby decreasing total force FJ to be lower than force 
F2 and releasing member 12. Thus, electrically this is 
the reverse· operation to that of the first mode. 

It will be appreciated that in this embodiment 
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a simple m~~hanical movement effects a chanqe in the 
electrical characteristics of the device and there is no 
necessity to alter any other mechanical parts. 

If this device is incorporated in a switch 
device havinq associated electrical circuitry, for 
instance mounted on a printed circui~ board, the 
movement of adjustinq piece 84 can be arranqed to make 
electrical chanqes to the circuitry so that it too 
operates in two modes. This may be simply by operation 
of a micro-switch on the circuit board. This facility 
has partic~lar manufacturinq advantaqes in a situation 
where two similar devices, havinq similar switch 
mechanisms, are beinq made. A sinqle manufacturinq line 
be used to make the switch mechanism and the actual 
characteristics of the device selected by the 
positioninq of adjustinq piece 84. 

Alternatively the device may be arranqed such 
that a user of the device, properly instructed, can 
chanqe the operation of the device between its two 
modes. 

Attention is now directed to the mechanism for 
enqaqinq the contacts 32 and 33. In certain embodiments 
of the invention, the sequence of enqagement of the twin 
pole switch is important. In residual current devices it 
is of ten important that the neutral line must be made 
first and broken last and it is therefore necessary to 
apply positive bias to the assembly. An embodiment of 
means for effecting this bias with very few components 
follows. 

A shorting bar contact means, shown in Fiqures 

7 to 9,--comprises two main parts - an actuatinq bar 90 
and a carrier bracket 92, the carrier bracket 92 beinq 
slidinqly moveable in a direction s parallel to its 
lonqi tudinal axis. · Riqidly connected to one end of the 
actuatinq bar 91 is a platform 31 which carries in-line 
shortinq bars 32a,32b. The bars may be movable with 
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respect to the platform 15. 

The other end of the actuating bar 91 is 
shaped with.a recess "95 in each side creating a pair of 
oppositely facing lips 94 each having a downward facing 
surface 96, and the carrier bracket 92 has a pair of 
steps 97 on which the downward facing surfaces 96 of the 
actuating bar 91 rest when the device is assembled. 
Where the actuating bar 91 links to the carrier bracket 
92 it has a step 105 which resides adjacent a similar 
step 106 on the carrier bracket 92 such that when 
assembled, the two steps form substantially coplanar 
surfaces. The recess 95 in either side of the actuating .. 
bar 91 is such that the actuating bar can rotate with 
respect to the bracket 92 about an axis parallel to the 
axis A shown, which is parallel to the in-line plane of 
the in-line shorting bars 32a, 32b. 

A spring 108 is contained by the carrier 
bracket 92 and is of such a size that its coils span 
b~th the step 105 on upper surface 110 of the actuating 
bar 91 and the step 106 on the upwardly facing surfacing 
112 of the carrier bracket 92. The compression of the 
spring 108 due to its free end being compressed e.g. 
against an outer casing, biases the actuating bar 91 
into an un-rotated position and further biases the 
carrier bracket 92 and actuating bar 91 to its 
non-contact making position (to the riqht as the device 
is drawn in Fiqure 7). 

Associated with each shorting pair 32a,32b is 
a pair of fixed shorting contacts 33a,33b. The fixed 
contacts 33a_, 33b are positioned between the limits of 
motion in a direction B and the rest position or the 
assembly such that the shortinq bars 32a,32b meet the 
fixed contacts 33a,33b durinq the actuation cycle. one 
set of contacts 33b are further away from the 
non-contact making position of the platform 31 than the 
other set of contacts 33a such that contact is first 
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made betweeri the starting bar 32a and the contacts 33a. 
When the engagement mechanism (not shown) is 

activated, it pulls the bracket 92 in a direction B and 
the interaction between the step 97 of the bracket and 
the lip 94 of the activating bar 1 also causes the 
actuating bar to move in direction B until the first 
shorting bar 32a connects with its fixed contacts 3Ja. 
The fixed contacts JJa then prevent the actuating bar 
from further movement in direction B. Instead, further 
pulling of the bracket 92 by the engagement mechanism 
results in rotation of the actuating rod 91 

(anti-clockwise as drawn in Figure 8) about the axis of 
contact of the first fixed contacts 33a until tne second 
shorting bar 32b engages its associated fixed contacts 
33b. 

Upon release of the engagement mechanism, the 
extra compression of the spring 108 on the step 105 on 
the upper surface 110 of the actuating rod 91, arising 
from the rotation of the actuating rod 91 causes this 
side to rotate (clockwise as drawn in Figure 8) away 
ensuring that contact on this side 33b is broken before 
the longitudinal movement of the assembly under the 
action of the spring 108 results in contact on the firs~ 
contacts 33a being broken. 
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Claims 

1. 

1····· . 

A push button residual currenf device wherein 
a sinqle push button is used to perform·settinq and 
testing operations on said device. 

·'·:· 

2. A push button residual current'.device 
accordinq to claim 1 wherein 

said push button is arranqed to be moved from 
a rest position to a second position, 

spring means are provided to return said push ~ 

button to its rest position, 
said push button is arranged to test a 

tripping mechanism on said device over a first part of 
its motion and to set said residual current device over 
a second part of said motion. 

3 • A push button residual current device 
according to claim 1 or 2 ·comprisinq 

a support member having a fixed seating member 
comprising opposite sides; 

a first sprinq for exerting a first spring 
force, disposed between one side of the fixed seating 
member and a slidable seating member, the push button 
being arranged to apply an external force to the first 
slidable seatinq member to move the first slidable 
seating member from a first position relative to the 
fixed seating member to a second position against the 
action of said first spring force, 

a second sprinq member exertinq a second 
spring force less than said first spring force, disposed 
between the other side of said fixed seating member and 
a second slidable seating member, whereby the forces of 
the springs are directed to operate on said first and 
second slidable members in opposite directions, 

means for releasably connectinq the first 

111111111111111111111111111111 
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slidable seating member to said second slidable seating 

member when said first sliding member is in its second 

position and said second slidable member is in a first 

position, such that when said members are not acted on 

by said external force, said first·slidable member 

returns towards its first position and said second 

slidable member is constrained to move with said first 

slidable member to a second position, the resultant 

force on both said slidable members in the direction of 

said first spring force being the difference between 

said first spring force and said second spring force. 

4. A push button residual current device 

according to claim 3 wherein the means for releasably 

connecting the first slidable seating member to said 

second slidable seating member comprises 

a portion on the surf ace of said first 

slidable member arranged to be adjacent to a portion on 

the surface of said second member when said first 

. slidable member is in said second position, such that 

relative movement of said slidable members occurs along 

said surf aces of said first and second slidable members 

wherein one of said portions on said first and second 

slidable members comprises a pawl and the other of said 

portions comprises a recess, and 
means for applying a force to said pawl, 

operating to engage said pawl with said recess. 

5. A push button residual current device 

according to claim 4 wherein said means for applying a 

force to said pawl comprises 
a leaf spring and 
a solenoid arranged to exert a force on said 

leaf spring, and on said pawl, the force acting on said 

pawl varying depending on the electrical state of said 

solenoid. 

111111111111111111111111111111 
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6. A push button residual current aevice 
according to claim 5 wherein, in a first state of the 
solenoid, said solenoid and leaf spring exert a 
sufficient force to overcome the net spring force on 
said first and second slidable members due to the 
opposite forces of said first and second springs, and 
wherein 

in a second state of said solenoid, said 
solenoid and leaf spring in combination do not exert a 
sufficient force to overcome the net spring force on 
said first and second slidable members due to the 
opposite forces of said first and second springs. 

7. A push·button residual current device 
according to any of claims 3 to 7 wherein the spring 
means includes 

a third spring, weaker than either of said 
first or second springs, disposed between said push 
button and said first slidable seating member. 

8. A push button residual current device 
according to claim 7 Wherein, on manual operation of 
said push button from its rest position over a first 
range of positi9ns to a second position, no movement of 
said first and second slidable members is caused, and on 
further operation over a second range of positions 
between said second and a third position, reciprocal 
movement of said first slidable member is caused between 
said first position and said second position of said 
first slidable member. 

9. A push button residual current device 
according to claims l to 8 wherein said means for 
releasably connecting said first slidable member and 
said second slidable member acts to connect said first 
and second slidable members in the presence of an 
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external corldition, and acts to release said first and 
second slidable members in the absence of said external 
condition. 

10. A push button residual current device 
according to claim 9, wherein said external condition is 
an electrical condition. 

11. A push button residual current device 
according to any of claims 7 to 10 wherein said range of 
allowable positions of said push button further 
comprises 

a third range of positions wherein one limit 
of said third range is in said first range of positions, 
and wherein said third position of said push button is 
not in said third range of positions, whereby 

movement of said push button in a direction 
from its rest position towards its third position 
through said third range causes the absence of said 
external condition over said third range, and whereby 

movement of said manually operable slidable 
member in a direction from its third position to its 
rest position at no point causes the.absence of said 
external condition. 

12. A push button residual current device 
according to claim 11 further comprising a set of 
electrical contacts, wherein, when said second member is 
in its first position, said contacts are in a first 
state, and when said second member is in its second 
position, said contacts are in a second state. 

13. A push button residual current device 
according to claim 12 wherein, said set of contacts 
comprise live and neutral mains contacts, and wherein 

-- -- - -- - - ----- - - - -- ------ the first state of said contacts is open and 
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wherein 

the second state of said contacts is closed. 

14. A push button residual current device 

according to claim 13 wherein said external condition is 

the equal flow of current through said live and neutral 

mains.contacts. 
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