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) An electro-magnetic shunt trip device.

@ An electro-magnetic shunt trip device has a pair 181 [ i /28
of aligned plungers 10,24. A first plunger 19 acts on f L j7
an operating member 20 which is pivotal and con- o i I | / 10
nected to a spring 18. The second plunger 24 is 18~ ' ﬁ . 5\434‘
manually displaceable. A further spring 26 is located P ™ A\ 213
between the plungers. The plungers are part of a | —24 ¥
magnetic circuit, with a magnetic field being gen- | e ; o6
erated by a permanent magnet 30 and an electro- l | 1 32
magnet 32. The permanent magnet and the electro- N7 Iz —12
magnet generate fields of opposite polarity. If there _U/;V 7 A4
iS no current in the electro-magnet, the field pro- 15 7 1 /’ﬁé-{Hw
vided by the electro-magnet will be sufficiently l l o l /44
strong to hold the two plungers together. The spring TRA\SSs N 22
18 acting on the operating member will cause it and | l—+~—/I6
the plungers to move, so that the operating member 21 |

isina non-tripping position. If the second plunger is
displaced into contact with the first plunger a tripping 20

™ current in the electro-magnet will allow the spring 26 182
between the plungers to force them apart, movement FIG. |

of the second plunger being limited, so that the first
‘Rplunger dispiaces the operating member.
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AN ELECTRO-MAGNETIC SHUNT TRIP DEVICE

THIS INVENTION relates to an electro-mag-
netic shunt trip device. More particularly, it relates
to such devices which utilise flux transfer to trip.

According to the invention there is provided an
electro-magnetic shunt trip device, which includes
a first member that is of a ferro-magnetic material
and which is slidably displaceable between a nor-
mal position and a tripped position;

a first urging means for urging the first member
towards its normal position;

a second member that is also of a ferro-magnetic
material and which is slidably displaceable towards
and away from the first member, the second mem-
ber being manually displaceable towards and at
least into close proximity to the first member;

a second urging means for urging the first and
second member away from one another with move-
ment of the first member away from the second
member being towards its tripped position;

a first stop means for limiting movement of the
second member away from the first member;

a second stop means for limiting movement of the
first member away from the second member;

a magnetic path defining means for defining a
magnetic path which passes through both the first
and second members;

a first magnetic field generating means for generat-
ing a magnetic field in the magnstic path; and

an electrically operable second magnetic field gen-
erating means for generating a magnetic field
which is of reverse polarity to the field generated
by the first magnetic field generating means, with
the first and second magnetic field generating
means being operable such that in use, the mag-
netic field generated by only the first magnetic field
generating means is sufficiently strong to hold the
first and second members together when the sec-
ond member is displaced into contact with, or into
sufficiently close proximity with, the first member,
against the forces exerted on the first and second
members by the second urging means, and the
nett magnetic field resulting from the first and
second magnetic fields is not sufficiently strong to
hold the first and second members together.

it will be appreciated, that when sufficient cur-
rent passes through the second magnetic field gen-
erating means, to generate a reverse magnetic field
which decreases the magnetic force holding the
first and second members together to a sufficient
extent, the second urging means will force the first
and second members apart, and when the second
member engages the stop means, the first member
is then dispiaced, against the force exerted thereon
by the first urging means, into its tripped position.
it will thus be appreciated that the second urging

75

20

25

30

35

40

45

50

means exerts a greater force on the first member,
when the first and second members are not held
together magnetically, than the force exerted on
the first member by the first urging means. Further,
in order to reset the device, the second member is
manually displaced towards the first member with
the first member moving away, with a separation
between the two members and when the first mem-
ber reaches its limit as set by the second stop
means, the separation between the first and sec-
ond member will decrease and they will come into
contact, or sufficiently close together, for the mag-
netic forces to hold them together.

The device may include a movable operating
member which engages the first member. The first
urging means may then act on this operating mem-
ber which in turn acts on the first member. Move-
ment of the operating member may be limited, so
that when it reaches its limit, further movement of
the first member is also limited.

The first magnetic field generating means may
be a primary magnet or an electro-magnet.

In a preferred form, the first and second mem-
bers are aligned and are linearly displaceable.

The invention is now described, by way of an
example, with reference to the accompanying
drawings, in which

Figure 1 shows a sectioned view of a trip
device in accor dance with the invention, showing
the device in its tripped condition; and

Figure 2 shows how the device is re-set and
still maintains its tripped condition.

Referring to the drawings, an electro-magnetic
shunt trip device is designated generally by the
reference numeral 10. The device 10 comprises a
frame 12 formed by a body member 13 and a yoke
15. The body member 13 has an aperture 17 and
the yoke has apertures 19 and 21 which are
aligned with one another and the aperture 17. The
aligned aperiures define a passageway 14 within
which a first member, in the form of a plunger 16
of a ferro-magnetic material is slidably displaceable
between a normal position and a tripped position.

The device 10 includes a first urging means in
the form of a tension spring 18 for urging the first
member towards its normal position. The spring 18
has a first end 18.1 secured to the frame 12, and a
second end 18.2 secured to an operating member
in the form of an arm 20, the arm 20 being in
abutment with the plunger 16. Further, the operat-
ing member is pivotally mounted on the frame 12
and pivots about a pivot point 22. Pivoting of the
operating member away from the plunger 16 is
limited by a response component such as a switch
{not shown).
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The device 10 further includes a second mem-
ber in the form of a plunger 24 which is also of a
ferro-magnetic material, and which is displaceable
towards and away from the first plunger 16. As
shown, the plungers 16 and 24 are aligned, and are
linearly displaceable with respect to each other.
The plunger 24 is displaceable relative to the
plunger 16 against the action of an urging means in
the form of a compression spring 26. A reset
button 28 of a synihetic plastics material is secured
to the plunger 24 and projects beyond the frame
12 to be engageable by an operator of the device
10.

A first magnetic field generating means in the
form of a permanent magnet 30 is mounted in the
yoke 15 and is in the form of two bar magnets, one
on one side and one on the other side of the
passageway 14 in which the piunger 16 is slidably
displaceable.

An electrically operable second magnetic field
generating means in the form of an electro-magnet
32 also is mounted in the yoke 15. This electro-
magnet 32 is in the form of a bobbin with a coil
wound thereon. The bobbin has a central bore that
is aligned with the passage way 14, so that the
plunger 24 moves therein. The plunger 24 is thus
displaceable through the central bore of the
electro-magnet 32.

A boss 34 is mounted on the frame 12. The
boss 34 defines a stop means in the form of a
shoulder formation 36 for limiting displacement of
the plunger 24 in a direction away from the plunger
16.

The magnetic field generated by the electro-
magnet 32 is of a polarity opposite to that of the
magnetic field generated by the permanent magnet
30.

In use, the second plunger 24 is urged towards
the first plunger 16 from the position shown in
Figure 1 to the position shown in Figure 2 in which
the plungers 16 and 24 are in contact. The mag-
netic field generated by the permanent magnet 30
produces lines of flux which reclose through mating
faces of the plungers 16 and 24. This produces an
attractive force which is greater that the repeliing
force provided by the spring 26, thereby retaining
the device 10 in its reset position. As stated above,
the electro-magnet 32 produces a magnetic field of
a polarity opposite to that of the field generated by
the magnet 30. However, should the attractive force
produced by the permanent magnet exceed that of
the repelling force produced by the compression
spring 26 and the electro-magnet 32, the plungers
28 and 16 will move in the direction of arrow 38
under the action of the spring 18, thereby causing
the operating member to pivot about the pivot point
22 in the direction of the arrow 40.

When sufficient current passes through the
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electro-magnet 32 to generate a reverse magnetic
field which decreases the attractive force holding
the plungers 16 and 24 together to a sufficient
extent, the spring 26 forces the plungers 16 and 24
apart, and when the plunger 24 engages the shoul-
der 36, the plunger 16 is displaced from the plung-
er 24 under the action of the spring 26 into its
tripped position. This will cause the operating
member 20 to pivot about the pivot point 22 in a
direction opposite to that indicated by arrow 40.
Hence, it will be appreciated that the spring 26
exerts a greater force on the plunger 16 when the
plungers 16 and 24 are not magnetically held to-
gether than the force exerted on the plunger 16 by
the spring 18.

Movement of the operating member 20 is limit-
ed by a response switch or the like (not shown), so
that when the plunger 24 is manually displaced to
reset the device 10, the and the spring 26 is
compressed.

A device 10 in accordance with the invention
can accordingly be used to unlatch a circuit break-
er, to activate or deactivate a micro-switch, or to
operate an indicating flag. Further, it will be appre-
ciated that when there is sufficient current passing
through the electro-magnet 32 to cause the plung-
ers 24 and 16 to be repelled, hoiding the reset
button 28 so that the plunger 24 is in abutting
engagement with the plunger 16 will not prevent
the releasing of the shunt trip.

Claims

1. An electro-magnetic shunt trip device, which
includes
a first member that is of a ferro-magnetic material
and which is slidably displaceable between a nor-
mal position and a tripped position;
a first urging means for urging the first member
towards its normal position;
a second member that is also of a ferro-magnetic
material and which is slidably displaceable towards
and away from the first member, the second mem-
ber being manually displaceable towards and at
least into close proximity to the first member;
a second urging means for urging the first and
second member away from one another with move-
ment of the first member away from the second
member being towards its tripped position;
a first stop means for limiting movement of the
second member away from the first member;
a second stop means for limiting movement of the
first member away from the second member;
a magnetic path defining means for defining a
magnetic path which passes through both the first
and second members;
a first magnetic field generating means for generat-
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ing a magnetic field in the magnstic path; and

an electrically operable second magnetic field gen-
erating means for generating a magnetic field
which is of reverse polarity to the field generated

by the first magnetic field generating means, with 5
the first and second magnetic field generating
means being operable such that in use, the mag-

netic field generated by only the first magnetic field
generating means is sufficiently strong to hold the

first and second members together when the sec- 10
ond member is displaced into contact with, or into
sufficiently close proximity with, the first member,
against the forces exerted on the first and second
members by the second urging means, and the

nett magnetic field resulting from the first and 15
second magnetic fields is not sufficiently strong to

hold the first and second members together.

2. An electro-magnetic shunt trip device as
claimed in Claim 1, in which the second urging
means and the first urging means exert opposed 20
forces on the first member and the second urging
means exerts a greater force on the first member
than the first urging means.

3. An electro-magnetic shunt trip device as
claimed in Claim 1 or 2, which includes a movable 25
operating member which contacts the first member
to be displaceable by it.

4. An electro-magnetic shunt trip device as
claimed in Claim 3, in which the first urging means
acts on the operating member which in turn acts on 30
the first member.

5. An electro-magnetic shunt trip device as
claimed in Claim 3, in which movement of the
operating member is limited, such that the second
stop means includes the operating member. 85

6. An electro-magnetic shunt trip device as
claimed in any one of the preceding claims, in
which the first magnetic field generating means is a
permanent magnet.

7. An electro-magnetic shunt trip device as 40
claimed in any one of the preceding claims, in
which the first and second members are linearly
displaceable and aligned.

8. An electro-magnetic shunt trip device, sub-
stantially as described in the specification, with 45
reference to the accompanying drawings.
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