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(57) Claim
1. A trip free release manually actuated on-off electrical switch

including: switch contacts including a movable contact mounted for movement
between an open and a closed position; an actuating member; a connecting
component for operatively connecting said movable contact to said actuating
member, with coupling means, to move said movable contact between said open
and closed positions in response to aciuation of said actuating member; spring
means for biasing said connecting component to a posi*on in which said switch
contacts are in said open position, with a given spring biasing force; an
electromagnet, said coupling means incdluding magnetic material means for
operatively coupling said actuating member and said connecting component
together with a first coupling force in response to a magnetic flux applied by
said electromagnet, said first coupling force being greatér than said spring
bias‘mg force, and coupling said actuating member and said connecting

. /2

A vaiin

B



(11) AU-B-17474/88 -2-
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component together with a second coupling force if a magnetic flux is not
applied by said electromagnet, said second coupling force being less than said
spring biasing force, so that if said electromagnet is energized the movement of
said movable contact is controlled precisely by movement of said actuating
member, and when said electromagnet is de-energized, said movable contact

moves to said open position regardless of the position of said actuating member.
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Camplete Specification for the invention entitled:
MANUALLY ACTUATED ON-OFF SWITCH WITH ELECTROMAGNETIC RELFASE.

The following statement is a full description of this invention, including the

best method of performing it known to me:-
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MANUALLY ACTUATED ON-OFF SWITCH WITH ELECTROMAGNETIC

RELEASE

BACKGROUND OF THE INVENTION

Field of the Invention

The invention refers to a manually actuated on-off switch
with electromagnetic release, in which a component part
opening and closing the switch contacts and an actuating
member, in particular a rotary control grip, are designed

o ve
as separate parts and are designed-ﬁe&—beéagﬁpoupled.

An electromagnetic release might include an under-

voltage release; a no-volt release or a release on account

of signals such as, for example, temperature signals.

Description of the Prior Art

PN

A switch of the initially mentioned type having a re-
setting member may, for example, be derived from AT-PS 380 973.
Coupling of the component part opening and closing the switch
contacts with the actuating member is, in this known switch,
effected by means of a lock rod which can be shifted in Yhe
longitudinal direction of the switch shaft or driving shaft,
respectively. For the purpose of achieving a trip-free release,
an additional transmission element being held on a further
portion. of the switch shaft or driving shaft, respectively,

is provided in this known switch. This further portion of the
switch shaft or driving shaft, respectively, is non-rotatably
connected with the manually actuable component part and

freely rotatable relative to the second:cbomponent-part, which
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can be coupled to said manually actuable component part. In
this case, the switch shaft is taken along via the cams or

the transmission elements connected therewith or is reset

via the rods and return springs, noting that it is a premise
that the electromagnet is energized, because otherwise the
transmission elements can not be maintained in engagement with
the elements being arranged for the switching-on operation.

SUMMARY OF THE INVENTION

The invention now aims at providing a manually actuated
on-off sWitch of the initially mentioned type and to simplify
its construction and to increase its mechanical reliability.
Simultaneously, the invention aims at providing the possibility
that the switch, after having been released or cut-off, not
only remains in its off-position but that the windings of
the electromagnet can, in this off-position, not be unin-
tentionally put under voltage. For solving this task, the
switch according to the invention eeeeRéiaddiz consists in
that the component part opening an%lclosing the switch
contacts 1is loaded by a spring inkdirection out of the
take-along position for the closing movement and in that the
component part opening and closing the éwitch contacts and
the actuating member. are, at least at their opposing faces

or banking faces, respectively, formed of a mateiial Bairhg
conductive for the magnetic flux and are designed)ﬁiﬂh&u&ﬁh@-
coupled one with the other in a force-locking manner by

means of the electromagnet. On account of the feature to form

the component part opening and closing the switch contacts
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and the actuating member at least at their front faces or banking faces,
respectively, facing one another of a material conductive for the magnetic flux,
there is provided the possibility to directly couple said both parts one with the
other by using an electromagnet without requiring therefor separate mechanical
component parts, noting that, of course, there must exist a closed magnetic flux.
As soon as an undervoltage release has taken place, the component part
opening and closing the switch contacts and the actuating member are pressed
by the springs out of the take-along position for the closing movement into the
open position of the contacts, so that these component parts can only again be
coupled one with the other after having mechanically approached said both
front surfaces facing one another. A feature of the switch according to the
invention is the trip-free release which means that, even if the handle is blocked
in the on-condition and the coil current circuit is interrupted, the main contacts
are, in spite thereof, brought into the off-position. This is a safety feature
requested by many prescriptions and making sure that, for example, machines
can not automatically start operation after a voltage dump.

The switch according to the invention is in a particularly simple
manner designed such that the switch contacts are designed as an electrically
conductive bridge and that the component part opening and closing the switch
contact is supported to be shiftable in transverse relation to the bridge. When

effecting a switching-on operation, the switch
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contacts are drawn into the closed position by the actuating
member, noting that such a tractive force is only existent
:i:>}ong as a magnetic flux is maintained through the mutually
facing front surfaces of the actuating member and of the
component part opening and closing the switch contacts.

For the purpose of preventing any current flow through
the electromagnet after a release having taken place and in
case of a new voltage rise prior to initiating again a
switch-on operation, the arrangement is advantageously
selected such that the electromagnet can be put to voltage
via auxiliary contacts. Advantageously, these auxiliary
contacts shall interrupt the current supply to the electro-

magnet after a release having taken place, and for this pur-

pose the arrangement can in a particularly simple manner be

selected such that the auxiliary contacts of the electromagnet

can be coupled, in particular by stop members, with the
component part opening and closing thé switch contacts and/or
with the actuating member.

Coupling of the opening movément of the auxiliary contacts with
the opening movement of the switch contacts of the switch can,
in a simple manner, be effected if a rod actuating the
auxiliary contacts of the electromagn2t is coupled with the
actuating member, said rod closing the auxiliary contacts
prior to initiating the closing movement of the switch
contacts. The feature of closing the auxiliary confacts for
the electromagnet already prior to initiating the closing

movement of the switch contacts of the switch serves the

. ekt c—
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purpose to reliably establish the magnetic flux through the
mutually facing front surfaces already at a moment at which
the front surface of the actuating member contacts the front
surface of the component part opening and closing the switch
contacts, so that it is subsequently possible to close the
switch contacts of the switch by rotating or pulling the
actuating member.

A particularly simple and operationally safe manner of
coupling the rod with the actuating member can be achieved
if the actuating member is in meshing engagement with a
toothed rack =zrossing the rotational axis of the actuating
member. Shifting of this toothed rack when rotating the
actuating member allows to achieve the desired coupling and
provides the possibility to rotate back the actuating member
into its rest position after an undervoltage release. In this
case, the toothed rack is advantageously coupled with the
rod actuating the auxiliary contacts. A particularly simple
manner of coupling the movement of the toothed rack with the
rod actuating the auxiliary contacts results if a pin
connected with the rod is guided within a coulisse of the
toothed rack. Advantagqufly, the toothed rack is‘further
shiftably supported feﬁ—b$;;:§éhifted in its axial direction
and against the force of 3 spring into the on-position of
the actuating member. After any release having taken place,

said spring urges the toothed rack back into the off-position

- with simultaneous rotation of the actuating member, noting

that ths rod actuating the auxiliary contacts is simul-

b
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taneously shifted into a position in which the auxiliary
contacts of the electromagnet are in open position. For
mechanically relieving the on-position from the spring forces,
the rod and the toothed rack may be provided with pawls,

e o
which come Lnynutual engagement in the closed position of
the switch contacts, and the rod actuating the auxiliary
contacts of the electromagnet may advantageously be itself
loaded by a spring and be pressed under the force of the
spring into a position in which the auxiliary contacts of the
electromagnet are in open position.

The closed position of the auxiliary contacts of the
electromagnet may, in this case, be secured by means of an
additional protrusion or stop member of the component part
opening and closing the switch contacts of the switch and
cooperating with the rod. In the event of a release, this
component part opening and closing the switch contacts is
lifted off the actuating member under the force of the spring,
so that also the stop member connected with this part is no
more in engagement with the rod for actuating the auxiliary
contacts of the electromagnet; and this rod can subsequently
be moved into a position in which the separate switch con-
tacts of the electromagnet are in open position.

The actuating member can in a particularly simple manner
be designed as a rotary control grip which actuates an
axially shiftable part via guide means having the shape of a
helix or obliquely extending relative to the axis of rotation,

so that a rotating movement can be transformed into an axial

irEeamn T P e e e A e



shifting movement of the actuating member, noting that,

preferably, the component part opening and closing the switch
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contacts is coupled with the actuating member to be pulled in

e
lgxial direction when closing the contacts and to be pressed
e
5 in &axial direction when opening the contacts.

In a second embodiment of the switch, the procedure is

Hang
enee such that the actuating member is designed as a rotary control

grip which actuates via ccggings a rotatable member, noting

LA KK ]
o

° oean

0a that the component part opening and closing the switch

210 contacts is coupled with the actuating member to be pulled

LELEER]
Q L4

against the force of a spring when closing the contacts and
2.0, to be pressed when opening the contacts. The rctational move-
LI ment of the rotary control grip is thus directly utilized for
the switching operation, which allows a space-saving

15 construction in axial direction of the switch.

the drawing.
20 In the drawing:
Figure 1 shows an axlal secticon through a switch

according to the invention;

Figure 2 shows a _sgéction along line IT-II of Figure 1

with the switch suming off-position;
25 Figure” 3 shows a section analogous to that of Figure 2
e switch assuming on-position;

Figure 4 shows a sectiopn along line TV-IV of Figure 2;




g

10

same
o

°0An

oa

2 980
csow

9ans

LR

° LEX )

399849

25

-7A -

In accordance with the present invention, therefore, there is
provided a trip free release manually actuated on-off electrical switch including:
switch contacts including a movable contact mounted for movement between an
open and a closed position; an actuating member; a connecting component for
operatively connecting said movable contact to said actuating member, with
coupling means, to move said movable contact between said open and closed
positions in response to actuation of said actuating member; spring means for
biasing said connecting component to a position in which said switch contacts
are in said open position, with a given spring biasing force; an electromagnet,
said coupling means including magnetic material means for operatively coupling
said actuating member and said connecting component together with a first
coupling force in response to a magnetic flux applied by said electromagnet:;
said first coupling force being greater than said spring biasing force, and
coupling said actuating member and said connecting component together with a
second coupling force if a magnetic flux is not applied by said electromagnet,
said second coupling force being less than said spring biasing force, so that if
said electromagnet is energized the movement of said movable contact is
controlled precisely by movement of said actuating member, and when said
electromagnet is de-energized, said movable contact moves to said open position
regardless of the position of said actuating member.

In order that the invention may be more clearly understood and put
into practical effect there shall now be described in detail preferred embodiments
of a trip free release manually actuated on-off electrical switch in accordance
with the invention. The ensuing description is given by way of a non-limitative
example only and with reference to the accompanying drawings, wherein:

Fig. 1 shows an axial section through a switch according to the

invention;

gt e e i s 3 m]
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Figure 2 shows a section along line II-II of Figure 1 with the switch
assuming off-position;

Figure 3 shows a section analygis to that of Figure 2 with the switch
assurning on-position;

Figure 4 shows a section along line IV-IV of Figure 2;




l Figure 5 shows a top plan view of the toothed rack
| together with the rod actuating the auxiliary contacts and
this in an enlarged scale, noting that Figure 4 represents
a section along line IV-IV of Figure 5;
5 Figure 6 shows a section along line VI-VI of Figure 1;
Figure 7 shows an axial section analogous to that of
sece Figure 1 through a second embodiment of a switch according to

e Teee the invention;

Figure 8 shows a section along line VIII-VIII of
.10 Figure 7;
and Figure 9 shows a section along line IX-IX of

Figure 7.

NI DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENTS
In Figure 1, there is shown a switch comprising a switch

housing 1. A rotary control grip 2 is rotatably supported on
this housing 1 and cooperates via a cogging 3 with a rotary
‘:2:* part 4. This part 4 comprises, as will become clear in

connection with the following Figures, guide grooves 5

having the shape ig\a helix and Jbeinre engaged by a part 6

€.

20 Pedine shiftable in>ﬁxial direction. The axially shiftable

part 6, which cooperates with the actuating member badkg.

designed as a rotary control grip , houses an armature magnet 7

consisting at least within the area of the front surfaces 7a

of a material which is conductive for magnetic flux. At least
25 that area of the front surfaces 7a of the magnet yoke 8a hading

located within the component part 9 opening and closing the

switch contacts is equally formed of a material &edns
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conductive for magnetic flux. The parts 6 and 9 and,
respectively, 7 and 8 comprise recesses accommodating a

v o skecerar nawnanes”
COLl 10 boirRG—i-ttrir ik arrangedA(not shown in detail)
relative to the housing of the switch. On account of the
front surfaces 7a and 8a being formed of a material being
conductive for the magnetic flux, it is possible to drag
along on account of the magnetic coupling between the front
surfaces 7 and 8 the component part 9 opening and closing the
switch contacts and to actuate the switch bridges -beinrg-
designated by the reference numeral 12 when actuating,in
energized condition of the coil, the rotary control grip 12
and thus shifting the part 6 in direction of the arrow 11.

In the representation according to Figure 2, the switch
is shown in off-position. In this representation, there is
shown the helix-shaped guide means 5 effecting an axial
shifting movement of the part 6 engaging this helix-shaped
guide means on occasion of rotating the rotary control grip 2.
The parts 8 and, respectively, 8a and 7 and, respectively, 7a
consisting of a material dedng conductive for the magnetic
flux can clearly be seen in Figure 2. The component part 9
opening and closing the switch contacts carries electrically
conductive bridges 13 dedwe each supported by means of a
spring 14. The electromagnet is formed of the magnet arma-
ture 7 and the magnet yoke 8 providing the closed magnetic
circuit and of the coil 10 representing the electric circuit. ;

When moving the parts 6 and 9 in direction of the arrow 11 o

by rotating the rotary control grip 2, each respective
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bridge 13 interconnects the switch contacts 12 as is more

precisely shown in Figure 3. For the purpose of connecting
the switch contacts 12 with external conduits, not shown in
detail, there are provided screws 15.

Reference numeral 16 represents an auxiliary contact
cooperating with a rod 17. The auxiliary contact 16 serves
the Turpose to separately apply voltage to the coil 10. The
rod 17 is suppqiiis against the force of a spring 18 and is
equally moved in>§irection of the arrow .11 by a stop member
or pin 20 cooperating with a toothed rack 19 cuoperating with
the rotatable part 4, and this when rotating the rotary
control grip 2. The helix-shaped guide means. 5 of the
rotatable part 4 extends in its first partial area in nearly
normal relation to the axial direction 27 »f the switch, which
provides the possibility that the rod 17 causes first closing
the auxiliary contact 16 and thus energization of the elect;o—
magnet when initiating the rotary movement of the rotary
control grip 2 on account of being taken along, as will be
explained in the following with greater \c;l\ij:ail, via the toothed
rack, whereupon the part 6 is shifted izﬁgirection of the
arrow 11 when further rotating the rotary control grip. On
account of the coil 10 already being supplied with current
at this moment, there results a force-locking coupling
between the parts 7 and 8 formed of a material deedRg con-
ductive for the magnetic flux,; so tnat it is possible to
close the contacts 12.

Figure 3 shows the switch according to the invention
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in its on-position. The springl4 exerts a pressing force

on the electrically conductive bridge 13 and provides the
contact pressure required for a reliable current flow. By
supporting the electrically conductive bridge 13 by means

of a spring 14, it becomes possible to equalize any unevenness
or level difference between the individual switch contacts 12.
In the position of the switch according to the invention

shown in Figure 3, the rod 17 is secured by a stop 22

provided on the component part 9 opening and closing the
switch contacts. On account of the rod 17 being loaded by a
spring 18, it is made sure that the auxiliary contact 16 leading to the
coil 10, which is in a pre-loaded condition for closing the contact,
will be opened on occasion of a release caused by the electro-
magnet or on occasion of a switching-off operation.

In Figure 4 there is more exactly shown how the toothed
rack 19 cooperates with the rotary control grip. The rotatable
part 4 has a cogging 23, which cooperates with a cogging 24
of the toothed rack. When rotating the part 4 sﬁggirection of
the arrow 25, the toothed rack 19 is movedhinlgirection of
the arrow 27 against the force of a spring 26.

As is shown in Figure 5, the toothed rack 19 has in a
partial area thereof a zoulisse, inte which is engaged the
pin 20 of the rod 17. When the toothed rack is;gzzéd in
direction of the arrow 27, the rod is shifted in>§irection of
the arrow 11, which results in closing the auxiliary contact 16

and thus in energizing the electromagnet as has been

described above. If, however, no voltage is applied to the

PSR S eoom B - cr e ey o't
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entry side of the switch, the electromagnet can not be
activated and the component part 9 opening and closing the
switch contacts can not be taken along when further rotating
the rotary control grip 2. If, however, the electromagnet is
energized, closing of the contacts will be effected on
account of the force-locking coupling between the parts 7
and 8 and the rod 17 will be kept in its downwardly pressed
position against the force of the spring 18 via the stop
member 22 of the component part 9 opening and closing the
switch contacts. For the purpose of relieving the rod 17
and the toothed rack 19 from the spring forces in the on-
-position, the rod and the toothed rack are provided with pawls
28,29 which come in mutual engagement in the closed
position of the switch contacts. In the closed position of
the switch contacts, the pin 20 of the rod 17 assumes the
position within the coulisse 30 shown in Figure 5in dashed lines.
Figure 6 shows that the part 9 is loaded kv springs 32,
which may, for example, be supported on the coil 10 and which
cause on occasion of a release by the electromagnet the
opening of the switch bridge and thus the interruption of the
main current circuit.

In the following, the release action shall in short be

“explained which is, for example, causad by underrunning

voltage resulting in a reduction of the magnet force or by a
voltage breakdown or by an interruption of the current
circuit resulting in suppression of the magnet force.

Starting from the closed position shown in Figure 3, i.e.

R SOV



from the on-position of the switch, a release shall be
effected by the electromagnet. On occasion of a reduction
or a complete suppression of the magnetic flux induced by
the electromagnet in the sections 7 and 8, the force acting
5 at the front surfaces 7a and 8a is reduced or, respectively,
suppressed and the component part 9 is moved under action of
the force of the spring 32 indepposite direction to that of
the arrow 11, which results in opening the switch contacts.
.- Simultaneously, the rod 17 loaded by the spring 18 moves in
10 opposite direction to that of the arrow 11, because the
rod 17 is no more maintained in the downwardly pressed
KT position by the stop member 22 of the part 9. On account of
0%, this movement, opening of the auxiliary contact 16 is
achieved, which results in interrupting the curreant flow
.15 through the coil 10. As can be derived from Figures 4 and 5,
| this movement of the rod 17 also results in cancelling the
e locking action of the pawls 28 and 29, igiefhe toothed rack 19
is moved by the force of the spring 26 in)epposite direction
to that of arrow 27. This movement of the toothed rack 19

20 causes, via the coggings 23 and 24, movement of the rotary

control grip 2 in its off-position. On account of also the

rod assuming its starting position in this final position

resulting after the release action, also the auxiliary
contact 16 reliably assumes opén position and the coil 10
25 can thus not again unintentionally be put to wyoltage.
An essential feature of the switch according to the

invention is the trip-free release which means that, even

e

4
vty o i e e ey e e
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l if the control grip is blocked in the switched-on condition

; and the coil current circuit is being interrupted, the main

5 o e

contacts are, in spite thereof, brought Lnﬁpff-position. This
is a safety feature required by many regulations and making

5 sure that, for example, machines can not automatically start

operation after a voltage breakdown. A new switching-on

ce operation can thus only be started by actuating the rotary
o o

°..., control grip 2, noting that there must reliably be provided
oo for the premise that the coil 10 can be put to voltage via

,,”,510 the auxiliary contact 16 for achieving coupling between the
parts 6 and 9. The component part 9 opening and closing the
0%, switch contacts is coupled with the part 6 for closing the
contacts 12 inkéirection of the arrow 11 against the force
o oe of the spring 32, while coupling undeﬁeig? action of pressure
15 is effected for opening the contacts insspposite direction to
that of the arrow 11 when actuating the rotary control grip.
s v In «he Figures 7 to 9, there is shown a second embodi-
ment of a switch according to the invention. A rotary control
grip 2 is again rotatably supported on a housing 1 and is

20 coupled with a rotatable part 34 with interposition of a

rotatable part 33. The part 34 is formed within the area of

its front surface or, respectively, engaging surface 35 of

i1
!
‘

a material be+sns conductive for the magnetic flux, and this
applies also to the front surface or, respectively, engaging

25 surface 36 of a rotatable part 37. The parts 34 and 37 have ?
within their interior recesses for accommodating a coil 10. o

A spiral spring is indicated by the reference numeral 38

v
e {(‘-'
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by means of which spring the component part 37 opening and
closing the switch contacts is loaded out of the take-along
position for the closed position shown in Figure 7. The
part 37 is, via a profiled pin, coupled with a cam 55, and
this cam actuates, via rods 39, the electrically conductive
bridges 40 bedng supported via springs 41, noting that the
cam exerts a rotating movement while the rods 39 and the
switch bridges 40 exert a linear movement. The part 37 has a
stop member 42 which maintains in closed position a rod
cooperating with an auxiliary contact 43. The rod 44 is
again loaded by a spring 45 and is moved, as will be
described in greater detail in the following, by a toothed
rack 46 desnsg loaded by the force of a spring 47.

In Figure 8, there is shown a section within the area
of the front surfaces or, respectively, engaging surfaces 35
and 36. When rotating the rotary control grip 2, the engaging
surfaces 35 being connected wi{h the part 34 are rotated in
direction of the arrow 48. If the coil 10 has been put unde;
voltage by closing the auxiliary contact 43 when starting the
rotating movement of the rotary control grip 2, the engaging
surfaces 36 of the component part 37 opening and closing the
switch contacts are taken along on account of the induced
magnetic flux when moving the engaging surfaces 35 in
direction of the arrow 48, The component part 37 opening or,
respectively, closing the switch contact is also in this
embodiment loaded by tension against the force of the spiral

spring 38 when closing the contacts, while during the

—



20

25

...16...
, e
switching-off operation a load inAppposite direction to
that of the arrow 48 becomes effective by the pressure exerted
by the engaging surfaces 35 on the surfaces 36.

The actuation of the rod 44 for closing the auxiliary
contact during the rotating movement of the rotary control
grip 2 is effected in a similar manner as in connection with
the first exemple of embodiment of the switch according to
tﬁgwi?vention (Figure 9). A movement of the toothed rack 46
in)ﬁirection of the arrow 51 against the force of the spring 47
is effected via coggings 49, 50. A pin 52 arranged on the
rod 44 is again guided within a coulisse of the toothed rack
which is of similar design as in the embodiment shown in
Figure 5. The toothed rack 46 and the rod 44 are again pro-
vided with pawls 53 and, respectively, 54, which, in closed

\eo
position of the switch contacts, come éﬁXmutual engagement

~and provide a relief with respect to the spring force.

The electromagnetic release of this second embodiment
of the switch according to the jinvention is effected in a
similar manner as in connection with the first embodiment.
In)FaSe of a reduction or, respectively, suppression of the
magnetic flux induced by the coil 10 in the front surfaces
or, respectively, engaging surfaces 35 and 36 of the
rotatable parts 34 and 37, there result§h£?tation of the
part 37 by the force of the spring 38 ;E5?pposite direction
to that of the arrow 48. On account thereof, the stop member

42 is disengaged from the rod 44, which moves on account of

the force of the spring 45 in direction to the auxiliary

e



20

25

contact 43 and opens this contact. During this movement, the
pawls 53 and.54 become simﬁltaneously disengaged, whereby the toothed rack
is shifted i;igzkosite direction to that ol the arrow 51 and
the toothed rack rotates the rotary control grip into the

ofi- position via the coggings 49 and 50. As has already been
explained in detail, a new switching-on operation can also

in this embodiment only be effected by rotating the rotary
control grip 2, because no voltage can be applied to the
electromagnet.

On account of the component part opening and closing the
switch contacts being in both emhodiments loaded by a spring
in direction out of the take-along position for the closing
movement, any release by the electromagnet is accompanied
by an interruption of the coupling between the respective
engaging surfaces or, respectively, front surfaces formed of
a material being conductive for the magnetic flux, which
results in opening the switch contacts. Switching—on of the
switch according to the invention is only possible if
voltage can be applied to the electromagnet by closing the
auxiliary contacts and if thus is made possible a force-
“locking coupling between the actuating member and the
component part opening and closing the switch contacts.

After an electromagnetic release, the switch is automatically
brought into its off-position, and the windings of the
electromagnet can not again upintentionally be put under

voltage in this off-position.

. - R —— S R
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The claims defining the invention are as follows:

1. A trip free release manually actuated on-off electrical switch
including: switch contacts including 2 movable contact mounted for movement
between an open and a closed position; an actuating member; a connecting
component for operatively connecting said movable contact to said actuating
member, with coupling means, to move said movable contact between said open
and closed positions in response to actuation of said actuating member; spring
means for biasing éaid connecting component to a position in whiéh said switch
contacts are in said open position, with a given spring biasing force; an
electromagnet, said coupling means including magnetic material means for
operatively coupling said actuating member and said connecting component
together with a first coupling force in response to a magnetic flux applied by
said electromagnet, said first coupling force being greater than said spring
biasing force, and coupling said actuating member and said connecting
component together with a second coupling force if a magnetic flux is not
appliéd by said electromagnet, said second coupling force being less than said
spring biasing force, so that if said electromagnet is energized the movement of
said movable contact is controlled precisely by movement of said actuating
member, and when said electromagnet is de-energized, said movable contact
moves to said open position regardless of the position of said actuating member.
2 The electrical switch as claimed in claim 1, wherein said actuating
member includes a linearly movable element, a rotary knob, and means for
translating rotary movement of said knob into linear movement of said linearly
movable element.

3. The electrical switch as claimed in claim 1 or claim 2, wherein said

switch contacts include a pair of stationary contacts and said movable contact,

.
USSR AP OTP P
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said movable contact including a bridge, said bridge mounted to said connecting

component. |

4. The electrical switch as claimed in any one of the preceding claims,

wherein said electromagnet is operatively connected to auxiliary contacts which

control energization and de-energization of said electromagnet.

5. The electrical switch as claimed in claim 4, wherein said auxiliary

contacts are operatively coupled to said connecting component.

6. The electrical switch as claimed in claim 4, wherein said auxiliary

contacts are operatively coupled to said actuating member.

7. The electrical switch as claimed in claim 6, wherein said auxiliary

cuntacts are operatively coupled to said actuating member by rod means for

effecting closing of said auxiliary contacts prior to initiating closing of said

switch contacts.

8. The electrical switch as claimed in claim 7, further including a
eoodned Tack

toothed rack operatively connected to said actuating member, saidxrod-meaae-

being coupled to said rod means.

9. The electrical switch as claimed in claim 8, further including a pin

connected to said rod means and guided within a coulisse of said toothed rack.

10. The electrical switch as claimed in claim 9, wherein said actuator

member includes a rotary knob, and further including spring means for biassing

said toothed rack and said rotary knob to a switch open position of said knob.

11. The electrical switch as claimed in claim 7, further including spring

means for biassing said rod means into a position in which said auxiliary

contacts are open. _

12. The electrical switch as claimed in any one of claims 8 to 11, further

including Pawls, associated with said rod means and said toothed rack, mutually
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13. The electrical switch as claimed in any one of the preceding claims,
wherein said connecting components and said actuating member are mounted so
that they are subjected to tension forces during closing of the switch contacts,
and compression forces during opening of the switch contacts.

14. The electrical switch as claimed in any one of the preceding claims,
wherein said actuating member includes a rotary knob, a rotatable element, and
coggings connecting said rotary knob to said rotatable element, and wherein said
connecting member is connected to said actuating member in such a way that it
is subjected to tension forces during closing of the switch contacts, and
compression forces during opening.

15. The efectrical switch as claimed in any one of the preceding claims,
wherein said electromagnet is mounted so that it surrounds said coupling
means.

16. A trip free release manually actuated on-off electrical switch,
substantially as described herein with reference to the accompanying drawings.
DATED the 19th day of June, 1990

HUBERT LAURENZ NAIMER

by his Patent Attorneys

CALLINAN LAWRIE
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