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(54) Combined function circuit protection and control device actuator

(57) A combined function actuator comprising a sec-
ondary actuator which is physically located entirely within
the physical space of a circuit protection and control de-
vice primary short circuit solenoid actuator. The second-
ary actuator combined function housing is a plunger to
the primary actuator and also a magnetic isolator having
contained within it the means for independent actuation
of a voltage independent or a voltage dependant circuit

protection and control device. The combined primary and
secondary actuator when engaged with a suitable mech-
anism can be utilised to open and close the main contacts
of a circuit protection and control device. A significant
amount of space within a circuit protection and control
device is made available by each combined actuator thus
enabling additional functionality to be added to a circuit
protection and control device without increasing the over-
all dimensions of the device.
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Description

Background Art

[0001] An actuator is typically used in electrical pro-
tection devices as a means to break a circuit after a fault
condition has been detected.
[0002] The most common embodiments of an actuator
used in electrical protection devices are typically a relay
or a solenoid both having some form of plunger or lever
which travels a set distance to interface with a mecha-
nism that determines the contact state.
[0003] The physical space required for such actuators
can be considerable relative to the remaining physical
space in a standard circuit protection and control device.
This problem becomes significant in a miniature circuit
protection and control device and significantly contrib-
utes to a design compromise between circuit protection
and control device cost, overall dimensions and perform-
ance.
[0004] Circuit protection and control device current rat-
ing and short circuit fault breaking capacity are key func-
tions that contribute to the size of a circuit protection and
control device in terms of primary current path conductor
size in relation to the maximum current rating of the circuit
protection and control device and the size of the arc ex-
tinguishing components in relation to the short circuit
breaking capacity.
[0005] Circuit protection and control device over cur-
rent fault protection functionality is typically provided by
a bimetal which due to its size and actuating action re-
quires a significant portion of the available space within
a circuit protection and control device.
[0006] When additional functionality such as earth
leakage current protection or arc fault protection is added
to a circuit protection and control device the design com-
promise between functionality and available space is at
its most challenging within a standard miniature circuit
protection and control device.
[0007] The space required by the differential current
sensor and the additional actuation typically forced a sig-
nificant increase in the circuit protection and control de-
vice overall dimensions resulting in either an increase in
device overall height or width. This problem is added to
further by specific generic types of circuit protection and
control device technology, namely voltage dependant
and voltage independent type circuit protection and con-
trol device technology. The differential current sensor in
a voltage independent circuit protection and control de-
vice is significantly larger than is typical in a voltage de-
pendant circuit protection and control device due mainly
to the need for the current induced in the secondary wind-
ing from the differential fault current to be sufficient to
power the actuator to trip the circuit protection and control
device mechanism and open the primary conductor path
contacts. A magnetic latch relay is the typical actuation
method used in a voltage independent circuit protection
and control device due to the minimal amount of current

required to change the relay state. The size and manu-
factured cost of these relays are typically larger and high-
er than a solenoid used in a voltage dependant circuit
protection and control device.
[0008] These problems have become a major factor in
the commercialisation of circuit protection and control de-
vices and in particular miniature circuit protection and
control devices with the size verses cost verses perform-
ance criteria being the key selling point in a commodity
based market.
[0009] This invention overcomes and resolve these
problems by combining tripping functionality which typi-
cally taking up a large amount of the available space
within a circuit protection and control device into the
space taken by a single

Summary of invention

[0010] This invention combines two independent ac-
tuators in the physical space typically taken up by a so-
lenoid assembly used in a circuit protection and control
device to provide actuation in the case of a short circuit
or gross over current fault condition.
[0011] This invention describes an actuation means
combining two independent actuators occupying the
three dimensional space used by a single actuator char-
acterized by a primary actuator and a secondary actuator
whereby the secondary actuator is the plunger of the pri-
mary actuator said secondary actuator construction is
further characterized by a combined function housing in
which the secondary actuator components are located
said combined function housing acting to isolate the mag-
netic field generated by the windings of the primary ac-
tuator from the magnetic components of said secondary
actuator.
[0012] This invention further describes the said actu-
ation means used to open & close a circuit protection
device characterized by at least a pair of separable con-
tacts in the line or plurality of conductor paths used for
controlling the current supplied to a load circuit, the con-
tacts being operated by a mechanism which uses an ac-
tuator as its stimulus to open & close said contacts the
actuator having two independent means of tripping said
circuit protection device and constructed in a manner
where both tripping means occupy the three dimensional
physical space used for a single tripping means the ac-
tuator is characterized as having a primary and second-
ary actuator.
[0013] The primary actuator can be used as a means
to trip a mechanism as a result of a short circuit condition.
[0014] The primary actuator is a solenoid character-
ized by a primary winding, molding, frame and spring,
the plunger which is driven against the force of a spring
during a gross over current fault condition to move the
plunger towards the centre of the solenoid windings. The
plunger engages with the circuit protection and control
device mechanism to open the main circuit protection
and control device contacts. The combination of the
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spring and magnitude of the over current determine the
rate at which the device opens the circuit protection and
control device contacts and thus complying with the re-
quirement of the relevant circuit protection and control
device standards.
[0015] The secondary actuator is the primary actuator
plunger. The primary actuator plunger comprises a com-
bined function housing for the secondary actuator which
isolates the magnetic circuit within the secondary actu-
ator from the magnetic field developed by the primary
actuator and a winding to generate a magnetic field within
the secondary actuator.
[0016] The combined function housing is character-
ized by a magnetic external housing, a non magnetic
region which magnetically isolates the secondary actu-
ator magnetic circuit however the combined function
housing may also be characterized by a magnetic exter-
nal housing, non magnetic region which magnetically iso-
lates the secondary actuator.
[0017] The secondary actuator is characterized by a
secondary actuator plunger comprising of a magnetic
portion and a non magnetic portion the magnetic portion
is contained within the magnetic circuit component & is
contained within the combined function housing non
magnetic region. The non magnetic portion of the plunger
is a combined interface function for the primary & sec-
ondary actuator
[0018] The secondary actuator can be a solenoid,
magnetic latch solenoid or mechanical latch solenoid. In
all cases the secondary actuator comprises of a bobbin
and either a winding or plurality of windings. The termi-
nations for the secondary actuator windings pass through
the combined function housing.
[0019] An embodiment of this invention has as the sec-
ondary actuator a magnetic latch solenoid comprises a
combined function housing, spring, magnetic plunger,
non magnetic plunger, permanent magnet, plunger plate,
bobbin and winding which utilises a permanent magnet
in circuit with a plunger plate, a secondary plunger in
which the magnetic portion is held by a permanent mag-
net and the inner portion of the primary actuator plunger
and housing.
[0020] A secondary actuator can be used as a means
to trip a mechanism as a result of a over current fault
condition, earth leakage fault condition, arc fault condi-
tion, under voltage fault condition, over voltage fault con-
dition, loss of neutral fault condition, as a result of an
internal component failure condition which renders the
device unsafe, a result of a command from an external
or remote location, an energy usage limit, a signal em-
bedded in the line voltage and as a result of a DC residual
current fault condition.
[0021] This embodiment of a secondary actuator has
a coil wound around a bobbin which the secondary plung-
er passes through and when the coil has a small amount
of pulsed current applied will act on the magnetic circuit
sufficiently to weaken the magnetic holding force of the
permanent magnet on the secondary plunger sufficient

to allow the force of a secondary actuating spring to pull
the secondary plunger away from the plunger plate and
the non magnetic portion of the secondary plunger to
engage with the circuit protection and control device
mechanism to trip or open the main circuit protection and
control device contacts. The secondary actuator is reset
by the action of the circuit protection and control device
mechanism when the circuit protection and control device
main contacts are closed thus forcing the secondary
plunger to engage with the plunger plate and the holding
force of the permanent magnet and compressing the sec-
ondary actuating spring. This embodiment of a combina-
tion of two independent actuators in the same space typ-
ically used by a circuit protection and control device which
uses a solenoid assembly to provide actuation in the case
of a short circuit or gross over current fault condition can
be used in either a voltage independent or voltage de-
pendant circuit protection and control device for tripping
or opening the main circuit protection and control device
contacts in response to a plurality of fault conditions or
functional requirements.
[0022] A further embodiment of this invention has as
the secondary actuator a mechanical latch solenoid com-
prises a combined function housing, spring, magnetic
plunger, non magnetic plunger, mechanical latch, bobbin
and winding
[0023] This embodiment of a secondary actuator has
a coil wound around a bobbin which the secondary plung-
er passes through and when the coil has a small amount
of pulsed current applied will act on the secondary plung-
er sufficiently to weaken the mechanical latch holding
force on the secondary plunger sufficient to allow the
force of a secondary actuating spring to pull the second-
ary plunger away from the mechanical latch and the non
magnetic portion of the secondary plunger to engage with
the circuit protection and control device mechanism to
trip or open the main circuit protection and control device
contacts. The secondary actuator is reset by the action
of the circuit protection and control device mechanism
when the circuit protection and control device main con-
tacts are closed thus forcing the secondary plunger to
engage with the mechanical latch and compress the sec-
ondary actuating spring. This embodiment of a combina-
tion of two independent actuators in the same space typ-
ically used by a circuit protection and control device which
uses a solenoid assembly to provide actuation in the case
of a short circuit or gross over current fault condition can
be used in either a voltage independent or voltage de-
pendant circuit protection and control device for tripping
or opening the main circuit protection and control device
contacts in response to a plurality of fault conditions or
functional requirements.
[0024] A further embodiment of this invention has as
the secondary actuator a solenoid comprises a combined
function housing, pole piece, firming ring, magnetic
plunger, non magnetic plunger, bobbin and winding. This
embodiment of a secondary actuator has a pole piece,
a firming ring, a secondary plunger which the non mag-
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netic portion is located within the secondary actuator
magnetic portion and is held in position by an opposing
spring, a winding around a bobbin all of which the sec-
ondary plunger passes through and when sufficient cur-
rent is applied to the winding will pull the secondary plung-
er magnetic portion against the force of the primary ac-
tuator spring to move to engage with the pole piece, the
firming ring preventing buzzing when AC current is ap-
plied and thus the non magnetic portion of the secondary
plunger to engage with the circuit protection and control
device mechanism to trip or open the main circuit pro-
tection and control device contacts. The secondary ac-
tuator is reset when the current to the secondary winding
is removed and the primary actuator spring returns the
secondary plunger back to its rest position. This embod-
iment is suitable for a voltage dependant circuit protection
and control device due to the increased amount of current
required in the secondary actuator windings to move the
secondary plunger.
[0025] A further embodiment of this invention has as
a secondary actuator a solenoid comprises a combined
function housing, magnetic plunger, non magnetic plung-
er, bobbin and winding. This secondary actuator is locat-
ed within the primary actuator plunger and when suffi-
cient current is applied to the winding will pull the sec-
ondary plunger which the non magnetic portion is located
within the secondary actuator magnetic portion and is
held in position by an opposing spring, to the centre of
the windings against the force of the primary actuator
spring and the non magnetic portion of the secondary
plunger to engage with the circuit protection and control
device mechanism to trip or open the circuit protection
and control device main contacts. The secondary actu-
ator is reset when the current to the secondary winding
is removed and the primary actuator spring returns the
secondary plunger back to its rest position. The primary
actuator plunger also acts as a housing having the means
to isolate the secondary plunger from the effects of the
magnetic field generated from the winding of the primary
actuator in an over current or gross over current fault
condition. This embodiment can be used in a voltage
dependant circuit protection and control device due to
the increased amount of current required in the second-
ary actuator windings to move the secondary plunger.
[0026] In the case of all the embodiments the primary
or secondary actuators can be physically configured to
operate in opposite axial directions or in the same axial
direction thus enabling a suitable mechanism to open the
main contacts of a circuit protection and control device
with either the primary or secondary actuator and sub-
sequently using either the primary or secondary actuator
to act upon the mechanism to close the main contacts of
a circuit protection and control device dependant on suf-
ficient energy being available to the actuator when the
main contacts are open.
[0027] Therefore, a further embodiment of this inven-
tion has the combined primary and secondary actuation
utilised in a circuit protection and control device to open

and close at least a pair of separable contacts in the line
or plurality of conductor paths used for controlling the
current supplied to a load circuit, the contacts being op-
erated by a mechanism which uses an actuator as its
stimulus to open and close said contacts the actuator
having two independent means of opening or closing the
said circuit protection and control device contacts and
constructed in a manner where both actuation means
occupy the three dimensional physical space used for a
single actuation means the actuator is characterized as
having a primary and secondary actuator. Sufficient en-
ergy to enable actuation of either the primary or second-
ary actuator to engage the mechanism, trip or reset the
mechanism and open or close the main contacts can be
sourced from the input side of the device, a capacitor, a
battery, a mechanical energy store such as a spring or
mechanism, a solar cell or an independent power supply.
In an example of such an embodiment the primary actu-
ator functions to open the main contacts of the circuit
protection and control device by engaging the primary
plunger against the force of the spring with the mecha-
nism as a result of a short circuit fault condition. The
secondary actuator being the plunger of the primary ac-
tuator is a solenoid comprises a combined function hous-
ing, magnetic plunger, non magnetic plunger , bobbin
and winding with the secondary plunger which the non
magnetic portion engages with a mechanism so when
the device main contacts are open the magnetic portion
of the secondary actuator will be asymmetrical about the
centre of the secondary actuator winding with the spring
in compression held by the mechanism. A suitable cur-
rent is placed on the winding as a result of a command
from an external or remote location or control electronics
or such current derived from a sensor, the magnetic
plunger will be draw to the centre of the secondary actu-
ator winding, the spring compression will release and
thus move the mechanism to close the main contacts of
the circuit protection and control device. This embodi-
ment will also allow the circuit protection and control de-
vice to be opened and closed by a human manual action.
[0028] Application examples of this embodiment ex-
ample are by no means limited to open and close an
energy metering device, a means to open and close a
device when receiving a signal embedded in the line volt-
age, a means to open and close a device which can be
mounted on the front face of a circuit protection and con-
trol device or circuit control device, a means to open and
close a device as a result of an over current fault condi-
tion, a means to open and close a device as a result of
an earth leakage fault condition, a means to open and
close a device as a result of an arc fault condition, a
means to open and close a device as a result of an under
voltage fault condition, a means to open and close a de-
vice as a result of an over voltage fault condition, a means
to open and close a device as a result of a loss of neutral
fault condition, a means to open and close a device as
a result of an internal failure condition which renders the
device unsafe and as a means to open and close a device
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as a result of a DC residual fault condition
[0029] In the case of all the embodiments a significant
amount of space within a circuit protection and control
device is made available by each combined actuator em-
bodiment thus enabling additional functionality to be add-
ed to a circuit protection and control device without in-
creasing the overall dimensions of the device.

Brief description of drawings

[0030] Figure 1 shows an embodiment having a mag-
netic latch solenoid as an independent secondary actu-
ator which is combined within the physical space of a
circuit protection and control device primary short circuit
or gross over current actuator
[0031] Figure 2 shows an embodiment having a sole-
noid as an independent secondary actuator which is com-
bined within the physical space of a circuit protection and
control device primary short circuit or gross over current
actuator
[0032] Figure 3 shows the stages of operation of an
embodiment example with the combined primary and
secondary actuation utilised to engage with a suitable
mechanism to open and close the main contacts of a
circuit protection and control device

Description of embodiments

[0033] Figure 1 shows an embodiment where a circuit
protection and control device short circuit primary actu-
ator assembly comprising of a frame 15, a primary wind-
ing 14, a moulding 12 & a spring 10 has combined entirely
within its physical space a magnetic latch solenoid as an
independent secondary actuator.
[0034] The primary actuator further comprises of a
combined function housing 8 which functions as a prima-
ry actuator plunger & a secondary actuator housing which
is then allowed to slide within the moulding 12 against
the force of the spring 10.
[0035] The secondary independent actuator compris-
es the combined function housing 8 made from a mag-
netic material which isolates the internal secondary ac-
tuator components from the effects of the magnetic field
generated from the current in the primary actuator wind-
ing 14. The combined function housing 8 has an internal
non magnetic region 6 which magnetically isolates the
secondary actuator magnetic circuit component 3 from
the combined function housing 8. Internal to the magnetic
circuit component 3 is the secondary actuator magnetic
plunger 1 which is held on the plunger plate 2 by a per-
manent magnet 4 against the opposing spring 7 force.
The secondary actuator non magnetic plunger 13 is lo-
cated within the secondary actuator magnetic plunger 1
and also locates the spring 7. The secondary actuator
magnetic circuit thus comprises the magnetic circuit com-
ponent 3, the magnetic plunger 1, the plunger plate 2 and
the permanent magnet 4. The secondary actuator mag-
netic circuit is isolated from the magnetic field resulting

from the primary actuator winding 14 by the combined
function housing 8 and the non magnetic plunger 13 when
the secondary actuator is in its non actuating position.
The secondary actuator further comprises a winding 9
connected to a suitable current source which is wound
round a bobbin 5 which also locates the magnetic plunger
1, the plunger plate 2 and the permanent magnet 4. The
winding terminations 11 pass through a small aperture
in the bobbin 5, the magnetic circuit component 3, the
non magnetic region 6 and the combined function hous-
ing 8.
[0036] The primary actuator functions as follows. In a
gross over current or short circuit fault condition, the mag-
netic field generated by the current in the primary actuator
winding 14 pulls the secondary actuator combined func-
tion housing 8 towards the centre of the primary actuator
winding 14 in the direction of arrow A and against the
force of the spring 10. Thus the entire secondary actuator
assembly slides within the moulding 12 in the direction
of arrow A were the non magnetic plunger 13 contacts
the circuit protection and control device trip mechanism
to cause the main contacts in the circuit protection and
control device to open. When the current is removed from
the primary actuator winding 14 due to the main circuit
protection and control device contacts being open, the
spring 10 forces the combined function housing 8 & thus
the entire secondary actuator back in the direction of ar-
row B to the primary actuator rest position determined
by the moulding 12. Alternatively, the combined function
housing 8 and thus the entire secondary actuator is driven
back in the direction of arrow B to the rest position de-
termined by the moulding 12 when the circuit protection
and control device main contacts are closed and the cir-
cuit protection and control device mechanism forces the
non magnetic plunger 13 back in the direction of arrow
B along with the entire secondary actuator.
[0037] The secondary independent actuator functions
as follows. A suitable current pulse is applied to the wind-
ing 9 resulting in the magnetic circuit of the secondary
actuator being influenced to weaken the holding force of
the permanent magnet 4 on the magnetic plunger 1 suf-
ficient so that the spring 7 forces the magnetic plunger 1
and the non magnetic plunger 13 in the direction of arrow
A sufficient to engage with the circuit protection and con-
trol device mechanism and cause the circuit protection
and control device main contacts to open. When the cir-
cuit protection and control device main contacts are
closed, the non magnetic plunger 13 and the magnetic
plunger 1 are forced back in the direction of arrow B,
compressing the spring 7 until the magnetic plunger 1 is
in contact with the plunger plate 2 and under the influence
of the holding force of the permanent magnet 4 and sec-
ondary actuator magnetic circuit. The independent func-
tion of the secondary actuator is ensured by the magnetic
isolation of the secondary actuator due to the combined
function housing 8 and the non magnetic plunger 13 iso-
lating the secondary actuator internal magnetic circuit
from the effects of the current in the primary actuator
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winding 14.
[0038] Figure 2 shows a further embodiment where a
circuit protection and control device short circuit primary
actuator assembly comprising of a frame 15, a primary
winding 14, a moulding 12 & a spring 10 has combined
entirely within its physical space a solenoid as an inde-
pendent secondary actuator.
[0039] The primary actuator further comprises of a
combined function housing 18 which functions as a pri-
mary actuator plunger & a secondary actuator housing
which is then allowed to slide within the moulding 12
against the force of the spring 10.
[0040] The secondary independent actuator compris-
es the combined function housing 18 made from a mag-
netic material which isolates the internal secondary ac-
tuator components from the effects of the magnetic field
generated from the current in the primary actuator wind-
ing 14.
[0041] The secondary actuator non magnetic plunger
19 is located within the secondary actuator magnetic
plunger 20 and also locates the spring 10. The secondary
actuator thus comprises of the combined function hous-
ing 18, the magnetic plunger 20, non magnetic plunger
19, the winding 21, the bobbin 22 and the spring 10. The
secondary actuator magnetic circuit is isolated from the
magnetic field resulting from the primary actuator winding
14 by the combined function housing 18 and the non
magnetic plunger 19 when the secondary actuator is in
its non actuating position. The secondary actuator having
a winding 21 connected to a suitable current source which
is wound round a bobbin 22 which also locates the mag-
netic plunger 20. The winding terminations 11 pass
through a small aperture in the bobbin 22 and the com-
bined function housing 18.
[0042] The primary actuator functions as follows. In a
gross over current or short circuit fault condition, the mag-
netic field generated by the current in the primary actuator
winding 14 pulls the secondary actuator combined func-
tion housing 18 towards the centre of the primary actuator
winding 14 in the direction of arrow A and against the
force of the spring 10. Thus the entire secondary actuator
assembly slides within the moulding 12 in the direction
of arrow A were the non magnetic plunger 19 contacts
the circuit protection and control device trip mechanism
to cause the main contacts in the circuit protection and
control device to open.
[0043] When the current is removed from the primary
actuator winding 14 due to the main circuit protection and
control device contacts being open, the spring 10 forces
the combined function housing 18 & thus the entire sec-
ondary actuator back in the direction of arrow B to the
primary actuator rest position determined by the mould-
ing 12. Alternatively, the combined function housing 18
& thus the entire secondary actuator is driven back in the
direction of arrow B to the rest position determined by
the moulding 12 when the circuit protection and control
device main contacts are closed and the circuit protection
and control device mechanism forces the non magnetic

plunger 19 back in the direction of arrow B along with the
entire secondary actuator.
[0044] The secondary independent actuator functions
as follows. A suitable current is applied to the winding 21
resulting in the magnetic plunger 20 being forced in the
direction of arrow A against the force of the spring 10
moving toward the axial mid point of the winding 21 suf-
ficient to enable the non magnetic plunger 19 to engage
with the circuit protection and control device mechanism
and cause the circuit protection and control device main
contacts to open. When the current is removed from the
winding 21 the force of the spring 10 will return the mag-
netic plunger 20 & the non magnetic plunger 19 back in
the direction of arrow B to their start position.
[0045] Figure 3 shows an example embodiment where
a circuit protection and control device short circuit primary
actuator assembly comprising of a frame 15, a primary
winding 14, a moulding 12 & a spring 10 has combined
entirely within its physical space a solenoid as an inde-
pendent secondary actuator.
[0046] The primary actuator further comprises of a
combined function housing 18 which functions as a pri-
mary actuator plunger & a secondary actuator housing
which is then allowed to slide within the moulding 12
against the force of the spring 10.
[0047] The secondary independent actuator compris-
es the combined function housing 18 made from a mag-
netic material which isolates the internal secondary ac-
tuator components from the effects of the magnetic field
generated from the current in the primary actuator wind-
ing 14.
[0048] The secondary actuator non magnetic plunger
19 is located within the secondary actuator magnetic
plunger 20 and also locates the spring 10. The secondary
actuator thus comprises of the combined function hous-
ing 18, the magnetic plunger 20, non magnetic plunger
19, the winding 21, the bobbin 22 and the spring 10. The
secondary actuator magnetic circuit is isolated from the
magnetic field resulting from the primary actuator winding
14 by the combined function housing 18 and the non
magnetic plunger 19 when the secondary actuator is in
its non actuating position. The secondary actuator having
a winding 21 connected to a suitable current source which
is wound round a bobbin 22 which also locates the mag-
netic plunger 20. The winding terminations 11 pass
through a small aperture in the bobbin 22 and the com-
bined function housing 18.
[0049] The embodiment example functions as follows.
[0050] Stage 1 shows the primary & secondary actu-
ators at rest.
[0051] Stage 2 shows the primary actuator functioning
in this example in a gross over current or short circuit
fault condition, the magnetic field generated by the cur-
rent in the primary actuator winding 14 pulls the second-
ary actuator combined function housing 18 towards the
centre of the primary actuator winding 14 in the direction
of arrow A and against the force of the spring 10 which
is compressed. Thus the entire secondary actuator as-
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sembly slides within the moulding 12 in the direction of
arrow A were the non magnetic plunger 19 engaged with
the circuit protection and control device mechanism re-
sults in the main contacts of the circuit protection and
control device to open.
[0052] Stage 3 shows when the current is removed
from the primary actuator winding 14 due to the main
circuit protection and control device contacts being open,
the spring 10 decompresses and thus forces the com-
bined function housing 18 & thus the entire secondary
actuator back in the direction of arrow B to the primary
actuator rest position determined by the moulding 12 with
the exception of the non magnetic plunger 19 and the
magnetic plunger 20 which remain engaged with the
mechanism in the open position.
[0053] Stage 4 shows a suitable current is applied to
the winding 21 resulting in the magnetic plunger 20 being
forced in the direction of arrow B moving toward the axial
mid point of the winding 21 sufficient to enable the non
magnetic plunger 19 engaged with the circuit protection
and control device mechanism to cause the circuit pro-
tection and control device main contacts to close.
[0054] Alternatively, the non magnetic plunger 19 and
the magnetic plunger 20 are driven back in the direction
of arrow B to the rest position determined by the bobbin
22 when the circuit protection and control device main
contacts are manually closed, thus the engaged mech-
anism forces the non magnetic plunger 19 and the mag-
netic plunger 20 back in the direction of arrow B to the
rest position determined by the bobbin 22.

Claims

1. An actuation means combining two independent ac-
tuators occupying the three dimensional space used
by a single actuator characterized by a primary ac-
tuator and a secondary actuator whereby the sec-
ondary actuator is the plunger of the primary actuator
said secondary actuator construction is further char-
acterized by a combined function housing in which
the secondary actuator components are located said
combined function housing acting to isolate the mag-
netic field generated by the windings of the primary
actuator from the magnetic components of said sec-
ondary actuator

2. A secondary actuator according to daim 1 where the
combined function housing has a magnetic external
housing, a non magnetic region which magnetically
isolates the secondary actuator magnetic circuit

3. A secondary actuator according to daim 1 where the
combined function housing has a magnetic external
housing, a non magnetic region which magnetically
isolates the secondary actuator

4. A secondary actuator according to daim 1 charac-

terized by secondary actuator plunger comprising
of a magnetic portion and a non magnetic portion

5. A secondary actuator plunger according to daim 2
in which the magnetic portion is contained within the
secondary actuator magnetic circuit component

6. A secondary actuator plunger according to daim 3
in which the magnetic portion is contained within the
combined function housing non magnetic region

7. A secondary actuator plunger according to daim 2 &
3 in which the non magnetic portion engages with a
mechanism

8. A secondary actuator according to daim 1 having a
winding or a plurality of windings

9. A secondary actuator according to daim 1 having a
bobbin

10. A winding according to claim 8 and 9 whose termi-
nations pass through the combined function housing
according to claim 2 & 3

11. A primary actuator according to claim 1 is a solenoid
characterized by a primary winding, moulding,
frame and spring

12. The non magnetic portion of the plunger according
to daim 3 is a combined interface function for the
primary & secondary actuator

13. A secondary actuator plunger according to claim 2
in which the magnetic portion is held by a permanent
magnet

14. A secondary actuator plunger according to claim 3
in which the non magnetic portion is located within
the secondary actuator magnetic portion and is held
in position by an opposing spring

15. Secondary actuator according to daim 1 which can
be a magnetic latch solenoid

16. Secondary actuator according to claim 1 which can
be a mechanical latch solenoid

17. A secondary actuator according to daim 1 which can
be a solenoid

18. A secondary actuation device according to claim 17
which can be used in a voltage dependant circuit
protection and control device

19. A secondary actuation device according to claims
15 and 16 which can be used in a voltage independ-
ent or a voltage dependant drcuit protection and con-
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trol device

20. A circuit protection and control device having an ac-
tuation means according to daim 1 characterized
by at least a pair of separable contacts in the line or
plurality of conductor paths used for controlling the
current supplied to a load circuit, the contacts being
operated by a mechanism which uses an actuator
as its stimulus to open and close said contacts the
actuator having two independent means of opening
or dosing said circuit protection device contacts and
constructed in a manner where both actuation
means occupy the three dimensional physical space
used for a single actuation means the actuator is
characterized as having a primary and secondary
actuator

21. An actuation means according to daim 20 which can
be used as a means to trip & reset a mechanism as
a result of a short circuit condition, a over current
fault condition, an earth leakage fault condition, an
arc fault condition, an under voltage fault condition,
an over voltage fault condition, a loss of neutral fault
condition, an internal component failure condition
which renders the device unsafe, a command from
an external or remote location, a result of a DC re-
sidual current fault condition, as a result of a energy
usage limit, as a result of a signal embedded in the
line voltage, as a result of a command from control
electronics, as a result of a current derived from a
sensor & as a result of a manual human action

22. A circuit protection and control device according to
claim 20 using an actuation means according to any
of the preceding claims where the energy required
to trip or reset the mechanism and open or close the
main contacts is sourced from a capacitive energy
store, the input side of the device, a battery, a solar
cell, a mechanical energy store or an independent
power supply
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