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Description

BACKGROUND OF THE INVENTION

The present invention relates fo control switch-
es, and more particularly to a control switch for
automatically providing a safety function when the
main contacts remain fused or stuck togsther in the
"ON" position after the switch actuator has been
moved to the "OFF" position.

During the operation of electrical equipment,
occasions can arise in which the contacts of a
control switch, e.g., a microswitch, become fused,
welded or stuck together in their ON position. This
fused condition can occur under heavy load when
increased current is being drawn at the instant
when the switch is turned OFF, with the result that
there is arcing across the ON contacts and there-
fors fusing or welding of the contacts occurs, caus-
ing them to remain in their closed position, even
though the swiich operating means has been
moved to OFF position.

For example, a control switch may be used to
operate alternating current electrical equipment in-
cluding a motor. If the switch actuator happens to
be moved to the OFF position at an instant during
a cycle of the alternating current when peak current
is flowing in a heavily loaded motor, severe arcing
with consequent welding can occur as the contacts
start to part, due to the energy stored in the
magnetic field of the motor which momentarily
tends to maintain a large current flow through the
contacts as they start to separate. Therefore, the
contacts remain fused fogether in their ON con-
dition, after the swiich operating means has been
turned OFF.

With a switch in this fused or "welded" con-
dition, the circuit to the electrical equipment is still
capable of energizing the equipment. Further, a
switch in this welded condition is quite dangerous
to the operator of the equipment, since the oper-
ator knows that steps have previously bean taken
to turn OFF the control switch, which normally
opens (deactivates) the electrical circuit. Moreover,
if the operator visually checks the swiich actuating
the mechanism, it is seen to be in its open circuit
position. If the switch housing is visible and the
operator visually checks, viewed from the exterior
of the switch housing, the switch appears to be
deactivated or turned OFF, because the visible
switch actuating mechanism, e.g., an actuator or
manually movable handle, is in its OFF position.
However, the internal contacts, which are welded or
stuck together, remain in their ON position.

The operator of the electrical equipment is
lulled into a false sense of security when he/she
looks at an operating control or at the switch and
sees that the swiich actuating mechanism is in its
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OFF position. Consequently, the operator incor-
rectly concludes that the circuit to the electrical
equipment has been safely de-energized. The op-
erator may then proceed to perform maintenance

or cleaning of the equipment, assuming that the 3
equipment cannot be activated. In the course of -

such service, the operator may accidentally engage
a nearby operating switch. The circuit to the equip-
ment is then completed and the equipment then
proceeds to operate, with possible consequential
damage to the equipment or injury to the operator.
Moreover, if the equipment has been partially dis-
assembled for maintenance, and then is activated,
considerable damage may occur.

The terms "fused", "welded" or "stuck" are
used herein interchangeably in a generic sense to
mean that the main contacts of a switch are re-
maining together touching or joining each other in a
current-conducting relationship, when these main
contacts are intended to be separated from each
other in a non-conducting relationship by moving
the switch operating means to the OFF position.

SUMMARY OF THE INVENTION

It is an object of the present invention to pro-
vide a switch which automatically provides a safety
function if its main contacts remain fused, welded
or stuck together in their ON position, when the
switch actuator is moved to the OFF position, for
example the safety function may be to give an
alarm signal or to interrupt the circuit which is
controlled by the switch.

It is an object of the present invention to pro-
vide auxiliary contact means within the housing of a
switch which become moved if the switch actuator
is turned or moved to OFF position but its main
contacts remain in their ON position.

An object of this invention is to provide a
safety switch having spring-biased auxiliary safety
contact means within the switch housing which
become triggered and released from a first position
to a second position for producing a safety func-
tion, when the switch operating means are moved
to OFF position but the main contacts of the swiich
remain together in their ON position. In an embodi-
ment of this invention the auxiliary contacts are
triggered into a closed position for producing a
safety function, for example for giving an alarm
signal or for operating a relay, and in another
embodiment the auxiliary contacts are friggered
into an open position for producing a safety func-
tion, for example for interrupting a circuit, for exam-
ple for interrupting the main circuit.

Among the advantages of the present invention

‘are those resulting from safety apparatus to be

incorporated in a switch. This safety apparatus
includes auxiliary contacts which are moved from a
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first relationship to a second relationship for pro-
ducing a safety function in the event the main
switch contacts remain together in their closed or
ON position after the switch operating means have
been moved to the OFF position.

It is a further object of the present invention to
provide a switch having auxiliary safety contacts for
automatically deactivating a circuit controlled by
the switch to prevent energization of equipment in
the circuit when the main switch contacts remain
together in their ON condition, after the switch has
been turned OFF, for example the main circuit may
be deactivated.

It is a further object of the present invention to
provide a switch having auxiliary safety contacts for
producing an audible and/or visible alarm signal
when its main contacts remain together,after the
switch operating means are turned OFF.

It is a still further object of the present inven-
tion to provide a switch having auxiliary safety
contacts for automatically energizing a circuit to
transmit a signal to a remote location for alerting
personnel that the control switch has malfunctioned
by its main contacts remaining in their ON position,
after the switch actuator has been moved to OFF
position.

The present invention provides a switch which
advantageously protects the operator of driven
electrical equipment from accidental injury when
the contacts of the switch remain together in their
ON position, after the switch actuator has been
moved to its OFF position.

Briefly, in one illustrative embodiment of the
present invention, a switch is provided including a
housing having a common terminal and an ON
terminal each extending to the exterior of the hous-
ing, the ON terminal having an ON contact thereon
located within the housing, a movable switch arm in
the housing having first and second ends with
movable contact means carried by the first end of
the movable switch arm, the movable switch arm
being movable between open and closed positions,
spring means in the housing for urging the mov-
able switch arm to its open position, a movable
actuator accessible from the exterior of the housing
and operatively associated with the movable switch
arm for moving the movable switch arm from its
open to its closed position for causing the movable
contact carried by the first end of the movable
switch arm to touch the ON contact when the
movable switch arm is in its closed position for
completing an electrically conductive path between
the common terminal and the ON terminal, the
actuator when released allowing the spring means
to return the movable switch arm from its closed to
its open position, with apparatus within the swiich
housing capable of automatically producing a safe-
ty function in the event the movable contact be-
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comes welded to the ON contact, comprising safe-
ty switch means located within the housing auto-
matically becoming activated when the movable
actuator has been released, but the movable con-
tact remains stuck to the ON contact.

In accordance with the present invention in
certain of its aspect safety apparatus is provided
within a switch having first and second main con-
tacts, switch operating means movable in a first
direction for causing said main contacts to touch
each other for turning the switch ON, said switch
operating means being movable in a second direc-
tion for causing said main contacts to separate for
turning the switch OFF, such safety apparatus in
the switch housing comprises: first and second
auxiliary contact means, a movable member oper-
atively associated with said first and second auxil-
jary contact means and with said switch operating
means, said first auxiliary contact means normally
being in a first relationship with respect to said
second auxiliary contact means, spring bias for
urging said movable member to move said first
auxiliary contact means into a second relationship
with respect fo said second auxiliary contact means
for producing a safety function, said movable mem-
ber normally being restrained against said spring
bias by said swiich operating means, and said
movable member being released to respond to
said spring bias in the event that said swiich op-
erating means is moved in said second direction
but said main contacts do not become separated
and thus the switch is actually not OFF for releas-
ing said movable member to be moved by said
spring bias for moving said first auxiliary contact
means into said second relationship with respect to
said second auxiliary contact means for producing
said safety function.

In accordance with the present invention in
certain aspects, the safety apparatus provided in
such a switch comprises: first and second auxiliary
contact means, the first auxiliary contact means
normally being in a first relationship with respect to
the second auxiliary contact means, the first auxil-
iary contact means being movable into a second
relationship with respect to the second auxiliary
contact means for producing a safety function, and
a movable member operatively associated with
said switch operating means for moving said first
auxiliary contact means info said second relation-
ship with respect to said second auxiliary contact
means for producing said safety function in the
event that the switch operating means is moved
into position for separating the main contacts of the
switch, i.e., for turning the switch OFF, but the
main contacts do not become separated and thus
the main contacts of the switch are actually not in
OFF condition.

In accordance with the present invention in
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certain aspects there is provided a safety switch
having a housing wherein main contacts are closed
for completing a circuit and are opened for inter-
rupting the circuit, said safety switch being char-
acterized by normally closed auxiliary contacts lo-
cated within the switch housing, and means within
the switch housing for causing said auxiliary con-
tacts to open if the main contacts remain closed
when the swiich is actuated for opening the main
contacts.

Other objects, aspects and advantages of the
present invention will be understood from the de-
tailed description considered in conjunction with
the drawings, which are presented herein and
should be construed in an illusirative but not in a
limiting sense, as follows:

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is an enlarged side elevation view of
the components of a switich embodying the
present invention showing the switch electrically
coupled to driven elecirical equipment and a
deactivating/warning safety circuit, with the
housing of the switch being cut away in section,
and the switch is shown in its normal OFF
position;

FIG. 2 is an enlarged side elevation view of the
switch of FIG. 1, with the switch in its normal
ON position;

FIG. 3 is an enlarged side elevational view of the
switch of FIG. 1, with the main switch contacts
"welded" together in their ON position, when
externally the swifch operating means give the
appearance that the switch is in its OFF posi-
tion. Consequently, auxiliary safety contact
means in the swiich have functioned to give a
warning and o deenergize the electrical driven
equipment which is normally controlled by the
main contacts of the swiich;

FIG. 4 is an enlarged side elevational view of a
second embodiment of the present invention in
which there is only one auxiliary safety contact
with one external terminal.

FIG. 5 is an enlarged side elevational view of
another swiich embodying the present invention
in another modification. Three different condi-
tions of this swiich are illustrated, including the
normal ON position, the normal OFF position,
and the abnormal "welded" ON position when
the switch is intended to be turned OFF. Con-
sequently, the auxiliary safety contact means
have produced a safety function;

FIG. 6 is an enlarged side elevational view of a
switch comprising another embodiment of the
invention, with the housing of the switch being
shown cut away in section and the switch shown
in its OFF position;
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FIG. 7 is an enlarged side elevation view of the
switch of FIG. 6, showing its ON position;

FIG. 8 is an enlarged side elevational view of the
switch of FiG. 6, with the main confacts of the
switch "welded" together in their ON position,
after the switch operating means has been
moved to OFF position. Consequently, safety
contact means within the swiich have been re-
leased to move into a second relationship for
producing a safety function;

FIG. 9 is a further enlargement of a portion of
FIG. 7 showing in greater detail how the auxil-
iary safety contact means are being held in their
first relationship against the force of a cocked
spring while the switch continues to operate in
normal manner;

FIG. 10 is a further enlargement of a portion of
FIG. 8 showing in greater detail how the auxil-
iary safety contact means are released so that
the cocked spring can immediately move them
into a second relationship for producing a safety
function, when the switch operating means are
moved to OFF position but the main switch
contacts remain "welded" together in their ON
position;

FIG. 11 shows the switch of FIGS. 6 through 10
connected in a circuit including electrical equip-
ment which is controlled by this switch.

FIG. 12 is an enlarged side elevational view of a
switch comprising another embodiment of the
invention, with the housing of the switch being
shown cut away in section and the switch shown
in its OFF position. Auxiliary safety contact
means within the swifch housing are normally
held closed for completing a circuit, for exam-
ple, such as shown in FIG. 18;

FIG. 13 is an enlarged side elevational view of
the switch of FIG. 12, showing its ON position;
FIG. 14 is an enlarged side elevational view of
the switch of FIG. 12, with the main contacts of
the switch "welded" together in their ON posi-
tion, after the switch operating means has been
moved to OFF position. Consequently, the auxil-
iary safety contact means within the switch have
automatically been released immediately fo
open for interrupting the circuit;

FIG. 15 is a further enlargement of a portion of
FIG. 12 showing in greater detail how the auxil-
iary safety contact means are being held closed
against the force of a cocked spring while the
switch continues to operate in normal manner;
FIG. 16 is a further enlargement of a portion of
FIG. 14 showing in greater detail how the auxil-
iary safety contact means are released so that
the cocked spring can immediately move them
into open relationship for interrupting a current
flow path, when the switch operating means are
moved to OFF position but the main switch
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contacts remain "welded" together in their ON
position;

FIG. 17 is a partial sectional view taken along
the line 17-17 in FIG. 15 showing further details
of the auxiliary safety contacts and the member
which normally holds them closed against the
force of a stressed cocked spring;

FIG. 18 shows the switch of FIG. 12 through 16
connected in a circuit including electrical equip-
ment which is confrolled by this switch.

DETAILED DESCRIPTION

It has been a long standing problem that switch
contacts can occasionally unexpectedly become
welded or fused or stuck together in their ON or
closed circuit condition, when appropriate steps
have been taken by an operator or by control
mechanism which are intended to turn OFF, i.e., o
open a circuit, with consequent possible damage to
electrical equipment controlled by the switch or
possible injury to the operator or both. The present
invention has solved this problem in a practical,
compact and feasible manner, and this invention
readily lends itself to be incorporated in various
advantageous embodiments in various switches.

Referring to FIG. 1, a switch embodying the
present invention is illustrated generally at 10. The
switch 10 is shown as a master control swiich for
opening and closing a control circuit 12 which
energises driven electrical equipment 14, for exam-
ple, such as an electric motor drive. The switch 10
includes an insulating housing 16 having a com-
mon terminal 18 affixed to the housing 16 and
extending externally therefrom. One line 20 from a
power source (not shown), e.g., a 115V, 60 Hz A.C.
voltage source, is electrically coupled to the com-
mon terminal 18.

A pair of spaced ON and OFF terminals 22 and
24 are also affixed to the housing 16 and extend
externally thersfrom. The external end 26 of the
OFF terminal 24 is electrically connected to the
other line 28 from the power source, e.g. through a
fead 30 and brake 32. The external end 34 of the
ON terminal 22 is electrically connected to the
driven electrical equipment 14 and the line 28, e.g.
through a lead 36, an operating switch 38 and relay
contacts 40.

The ON terminal 22 has an ON contact 42
affixed to its internal end 44 located within the
housing 16. Similarly, the OFF terminal 24 has an
OFF contact 46 affixed to its internal end 48 lo-
cated within the housing 16. The ON contact 42
and OFF contact 46 are positioned relative to one
another to receive a movable switch arm 50 there-
between. Specifically, the first end 52 of the mov-
able switch am 50 is interposed between the ON
contact 42 and the OFF contact 46.
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Affixed to the first end 52 of the movable
switch arm 50 is contact 54 which moves with the
movable switch arm 50 from a first ("ON") position
of engagement with, i.e., touching, the ON contact
42 (FIG. 2) t0 a second ("OFF™) position of separa-
tion from this ON contact 42 (FIG. 1). Also shown
affixed to this first end 52 of the movable switch
am 50 is another contact 55 which moves with the
switch arm. When the switch arm is in its second
(OFF) position as shown in FIG. 1, the movable
contact 55 is in engagement with (touches) the
OFF contact 46. The movable switch arm 50 is
normally biased upwardly by a spring 56, so that
the movable contact 55 engages the OFF contact
46. Advantageously, the spring 56 is mechanically
coupled to the movable switch am 50 and, e.g.,
affixed to the housing 186, or other stationary com-
ponent of the switch 10, to provide a bias force for
urging the switch arm 50 toward the OFF position.

The ON contact 42 and the movable contact 54
are the "main" contacts of the switch 10. When
these main contacts 42 and 54 touch each other,
they enable the elecirical circuit 12 which is con-
trolled by the swiich 10 and which contains the
equipment 14 to be energized.

There is a member 58 forming an extension at
the second end of the movable switch arm, and
this member 58 is positioned proximate to but
normally spaced from auxiliary safety contact
means generally indicated at 60. As shown in FIG.
1, the auxiliary safety contact means 60 include a
pair of spaced safety contacts 62 and 64. Contact
62 has a terminal portion 66 extending externally of
the housing 16 and contact 64 also has a terminal
portion 68 extending externally of the housing 16.
The terminal portions 66 and 68 of these auxiliary
contacts 62 and 64 are advantageously affixed to
the housing 16, and these auxiliary contacts are
normally separated from each other, as seen in
FIGS. 1 and 2.

A lead 69 electrically connects the line 20 to
the terminal portion 68. Lead 70 connects the ter-
minal portion 66 to the line 28 through an audio or
visual alarm 72 and/or electrical equipment deacti-
vating means 74, illustrated as a relay 76, which
opens relay contacts 40 for deactivating the elec-
trical equipment 14, and through lead 84. Advanta-
geously, the electrical equipment deactivating
means 74 may also provide for permanent deac-
tivation by using a quick-acting heating element at
the location of the relay winding 76 for heating a
nearby fuse incorporated in the control circuit 12 in
place of the relay contact 40. This burnt fuse is
replaced when the malfunctioned switch 10 is re-
placed.

This switch 10 includes operating means for
moving its main contacts 42 and 54 into closed
("ON") position and into open ("OFF") position.
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These switch operating means include a movable
actuator shown in the form of a manually or me-
chanically actuatable plunger 78 which is acces-
sible from the exterior of the housing 16, and is
mechanically coupled to the movable swiich am
50. However, it is to be understood that the ac-
tuator may also be automatically actuated. The
movable swiich arm 50 is included in the switch
operating means, and the actuator 78 is capable of
moving this switch arm 50 from its open fo its
closed position, when the actuator 78 is moved by
external means to cause the main contact 54 af-
fixed to the first end 52 of the movable switch arm
50 to engage the ON main contact 42. Upon re-
lease of the actuator 78, the spring force of the
spring 56 returns the movable switch arm 50 to its
open position, as shown in FIG. 1, with contact 55
engaging contact 46.

It is to be understood that conductive means
are included in the switch housing 16 for providing
an electrically conductive path continuously exist-
ing between the common terminal 18 and the mov-
able switch arm 50, for example, this terminal 18 is
mechanically and electrically connected to a con-
ductive element 82 which, in turn, is mechanically
and electrically coupled as desired to the switch
arm 50, for example, by abutting against the arm
for maintaining sliding contact therewith or through
a hinged linkage (for example, such as shown at
104 in FIG. 5) or through the spring 56. Thus, the

common terminal 18 is continuously electrically .

connected to the movable arm 50 during its move-
ment and when the contact 54 or 55 carried by this
arm is respectively engaging the ON contact 42 or
the OFF contact 46.

Referring to FiG. 2, when the actuator 78 is
depressed, the main contact 54 is moved into
engagement with the ON main contact 42, with
movable switch arm 50 now moved to its closed
position. Thus, the normal sequence of operation
for a correctly functioning switch 16 is illustrated in
FIGS. 1 and 2 with the movable switch arm 50,
spring 56 and actuator 78 moving the main contact
54 into engagement with the ON main contact 42
to place the switch 10 in the ON position as shown
in FIG. 2, when the actuator 78 is depressed; and
moving the contact 55 into engagement with the
OFF contact 46, as shown in FIG. 1, when the
actuator 78 is released. The member 58 of the
movable switch arm 50 advantageously includes an
insulating element 80 which moves with the mov-
able switch arm 50, but is dimensioned so that it
does not normally affect the auxiliary safety contact
means 60, the latter remaining open so that the
circuit to the alarm 72 and deactivating means 74
remain inoperative.

However, should suificient current be flowing
through the lines 20 and 28,so that arcing occurs
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between the main contact 54 and ON main contact
42, as they are being separated, the contacts 54
and 42 may become fused or welded together. If
fusing occurs, the contact 54 will remain electrically
connected to the ON contact 42, when the actuator
78 is in its released or open position as shown in
FIG. 3. That is, with the main contact 54 and ON
main contact 42 fused together as shown in FIG. 3,
upon release of the actuator 78, it will move up-
ward under the force of the spring 56 to the same
position as shown in FIG. 1. Thus, viewed from the
exterior of the housing 16, it appears that the
movable switch arm 50 and contact 54 are in the
OFF position as shown in FIG. 1 with the master
control switch 10 open, so that the electrical equip-
ment 14 cannot be energized even upon intentional
or accidental closure of the operating switch 38.
However, in actuality, as seen from the interior of
the housing in FIG. 3, the contact 54 remains fused
fo the ON contact 42, and the master control switch
10 remains ON in its closed condition.

Advantageously, if the contact 54 remains
fused to the ON contact 42 when the actuator 78 is
released, the movable switch arm 50 is dimen-
sioned so that the spring 56 will force the movable
switch arm 50 upward causing it to effectively pivot
about the weld or fusion between the contact 54
and the ON contact 42, with the result that the
insulating element 80 on the member 58 forming
an extension at the second end of the movable
switch arm 50 pushes safety contact 62 deflecting
its terminal portion 66 and thus forcing it into
engagement with safety contact 64.

In summary, the member 58 is operatively
associateed with the switch operating means 78, 50
and 56. When these switch operating means are
moved to OFF position, but the main contacts 54,
42 remain together in their ON position, then the
auxiliary safety contact means 60 are moved by
the member 58 into a second relationship, as
shown in FIG. 3 for producing a safety function.
Thus, a circuit is completed through the safety
contacts 62 and 64 to the alarm 72 and relay 76 o
provide a visual or audible warning of this switch
malfunction and/or ito deactivate the -electrical
equipment control circuit 12 by opening the relay
contacts 40, see FIG. 3. Further, it is to be under-
stood that closure of safety contacts 62 and 64
may also be utilized to provide a signal to a remote
location for indicating this switch malfunction.

Referring to FIG. 4, an alternative embodiment
of the present invention is illustrated as switch 10A,
with components of this switch 10A which are
similar to corresponding componenis of the switch
10 being given similar reference numerals. How-
ever, with this embodiment of the present inven-
tion, the auxiliary safety contact means 60A include
only a single external terminal 66A with a contact
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90 which is closed by engagement with a conduc-
tive contact portion 92 affixed to the member 58A
forming an exiension at the second end of the
movable switch arm 50A and thus being oper-
atively associated with the switch operating means
78A, 50A and 56A. When the switch operating
means 78A, 50A and 56A are moved fo their OFF
position, but the main contacts 54A and 52A re-
main together in their ON position, then the mem-
ber 58A causes the auxiliary safety contact means
60A to move into a second relationship as shown in
FIG. 4 for producing a safety function. The auxiliary
contacts 92 and 90 are moved together for comple-
tion of the circuit including the lead 70A to the
alarm 72A and deactivating relay 76A to provide an
audible or visual alarm of the welded condition of
the contacts 54A and 42A and/or for deactivation of
the electrical circuit 12A including equipment 14A.

The circuit including the lead 70A is completed
from the supply line 20A through the common
terminal 18A, through the conductive element 82A,
through the switch arm 50A and member 58A,
through closed contacts 92, 90 and terminal 66A to
the lead 70A to the alarm 72A and the deactivating
means 74A, 76A for the circuit 12A and through the
lead 84A to the other electrical supply line 28A. By
virtue of the fact that the circuit 12A has been
deactivated by the opening of the relay contacts
40A, the equipment 14A cannot become energized
by accidental or intentional closure of the operating
switch 38A. It is to be understood that the deacti-
vating means 74A for the circuit 12A may comprise
a fuse (not shown) at the location of the relay
contacts 40A. Such a fuse is associated with a
quick-acting heater (not shown) at the location of
the relay winding 76A, with this heater being near
the fuse for immediately burning out this fuse when
the auxiliary safety contacts 92 and 90 touch each
other.

Referring to FIG. 5, another embodiment of the
present inventon is illustrated as switch 10B, with
components of this swiich 10B which are similar to
corresponding components of the switches 10 and
10A being given similar reference numerals. Com-
mon terminal 18B includes an electrically conduc-
tive element portion 82B mounted internally of the
housing 16B, and its end 100 is secured within the
housing by being received within housing slot 102.
A second electrically conductive element 104 in the
form of a movable hinged linkage is mechanically
coupled and hinged at one end to the electrically
conductive portion 82B at a slot or socket 106 and
at the other end to the movable switch arm 508 at
a second slot or socket 108.

A spring means in the form of a bow spring
56B is mechanically coupled at one end to the
movable switch arm 50B at a slot or socket 110
and is mechanically coupled at its other end to the
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electrically conductive portion 82B at a siot or
socket 112. The bow spring 56B is under compres-
sion, and thus it normally applies an upward com-
ponent of force to the movable switch arm 50B to
bias its contact 55B into engagement with the OFF
contact 46B. The OFF or open position of the
movable switch arm 50B is shown in dashed out-
line at 50B™ in FIG. 5.

Depression of the movable actuator 78B, which
may advantageously be accomplished through
means of manually or automatically depressing a
generally L-shaped lever 111 which overlies the
movable actuator 78B, causes the electrically con-
ductive linkage 104 and movable switch arm 50B
to move downwardly, overcoming the upward bias
force of the bow spring 56B to move the movable
main contact 54B into engagement with the ON
main contact 42B. The normal ON or closed posi-
tion of the switch arm 50 is shown at dashed
outline 50'B.

Upon release of the actuator 78B the movable
switch arm 50B normally assumes the open posi-
tion 50B" with the movable contact 54B engaging
the OFF contact 46B as shown in dashed outline in
FIG. 5. However, should fusing or welding of the
main contacts 54B and 42B occur, then the mov-
able switch arm 50B will assume the abnormal
tilted or canted position shown in solid outline in
FIG. 5.

Auxiliary safety contact means 60B are illus-
trated in FIG. 5 to include two spaced contact
elements 62B and 64B and their respective exter-
nal terminals 66B and 68B. However, it is to be
understood that the auxiliary safety contact means
60B may optionally include only one contact ele-
ment 62B and its external terminal 668, similar to
FIG. 4. In the event there is only the one auxiliary
safety contact element 62B with its external termi-
nal 66B, then the associated alarm and/or deactiva-
tion circuit is closed by a conductive leaf spring
member 118 (FIG. 5) to be described touching a
contact 113 of the contact element 62B. The two
spaced contact elements 62B and 64B are posi-
tioned proximately to leaf spring member 116 as-
sociated with the second end 58B of the movable
switch arm 50B. Contact elements 62B and 64B
include contact portions 113 and 114, respectively.
The leaf spring member 116 has a generally U-
shaped configuration with a short arm portion 118
and a long arm portion 120, and is positioned with
its bight extending around a mounting pin 122
affixed to the housing 16B. The end 124 of the
short arm portion 118 is positioned in pressure
contact with the contact portion 114 of the contact
64B. The end 126 of the long arm portion 120 is
positioned in pressure contact with a notched por-
tion 128 formed near the end 58B of the movable
switch arm 50B.
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The spring 116 is configured so that upon
depression of the actuator 78B by the lever 111 to
place the switch 10B in the ON position, the long
arm portion 120 of the spring 116 will be deflected
downwardly as shown in dashed outline at 120" as
the movable switch arm 50B is moved downwardly
to the generally horizontal ON position shown in
dashed outline 50B' in FiG. 5. The end 124 of the
spring 116 will remain in engagement with the
contact portion 114 of contact 64B; however, there
~ is no engagement between the defiected spring
120" and the contact portion 113. Thus, the circuit
between contacts 62B and 64B and thus between
terminals 66B and 68B remains open when the
switch 10B is in the ON position.

Upon release of the actuator 78B by the re-
lease of the lever 111, the movable switch arm 508
will move upwardly under the biasing force of the
bow spring 568. Normally, when the contacts 54B
and 42B are not welded or fused together, upon
release of the actuator 78B, the bow spring 56B
will move the movable switch arm 50B to the
generally horizontal OFF (open) position, as shown
- in dashed outline at 50B". The movable contact
54B is now in engagement with the OFF contact
46B, and the spring 116, specifically its long arm
portion 120 is positioned slightly below the contact
portion 113 in spaced non-contacting relationship.
Thus, auxiliary safety contact means 60B remains
glectrically open, when the switch arm is in its
normal OFF (open) position 508™.

In the event that the contacts 54B and 42B
become fused or welded together, when the ac-
tuator 78B is released, the bow spring 56B will
move the movable switch arm 50B upwardly caus-
ing the movable switch am 50B fo effectively pivot
about the welded region to assume an abnormal
canted or tilted position, as shown in solid outline
in FIG. 5. In this canted arm position, the long arm
portion 120 of the spring 116 effectively moves
upwardly higher than normal, thereby touching the
contact portion 113 for completing a circuit be-
tween the terminals 66B and 68B.

The long arm spring portion 120 is allowed by
canted switch arm 50B to move higher than nor-
mal, because the second (left) end 58B of the
canted arm 50B is above its normal OFF (open)
position 50B". Also, the long arm spring portion
120 is now allowed to move slightly forward
(leftward) in the notched portion 128, sine the end
58B of canted switch arm 50B has tilted up slightly
above its normal horizontal OFF position, with the
result that the point of application of the downward
force on the long arm portion 120 is further rear-
ward ({rightward) toward the end 126 of the long
arm portion 120, thereby allowing the long arm
portion 120 to bow upward into engagement with
the contact portion 113 to complete a circuit
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through the auxiliary safety contacts 62B and 64B,
and thus through the terminals 66B and 68B. The
circuit between the contacts 62B and 64B is now
completed through the conductive leaf spring
member 116 touching contact portion 113 and 114.

[t is to be understood that the switch 10B of
FIG. 5 can be connected into any desired electrical
control circuit, for example, such as the circuit 12
shown in FIGS. 1 and 3 or, for example, such as
the circuit 12A shown in FIG. 4. In other words, the
switch 10B can be substituted for the switch 10 in
FIGS. 1, 2 and 3, and this switch 10B can be
substituted for the switch 10A in FIG. 4.

In operation, referring first to FIGS. 1 through
3, when the actuator 78 is in its released position,
as shown in FIG. 1, the spring force from spring 56
biases the movable switch arm 50 upwardly so that
the contact 55 normally engages the OFF contact
46. Thus, a circuit is completed from the power
source (not shown) through the line 20, the com-
mon terminal 18, electrically conductive element
82, movable switch arm 50 and its contact 55, OFF
contact 46, OFF terminal 26, lead 30, brake 32, and
line 28 to activate the brake 32 and stop the driven
electrical equipment 14. Moreover, with the master
control switch 10 in the position illustrated in FIG.
1, the electrical equipment 14 cannot be energized
even when the operating switch 38 is closed.

However, upon depression of the actuator 78,
the upward biasing force of the spring 56 is over-
come, and the movable switch arm 50 is moved
downwardly under the influence of the force of the
actuator 78, so that the contact 54 engages the ON
contact 42, as seen in FIG. 2. The circuit fo the
brake 32 is now open, and the circuit to the elec-
trical equipment 14 is placed in a ready state by
completion of a circuit to one side of the operating
switch 38 through line 20, common terminal 18,
slectrically conductive slement 82, movable switch
arm 60, ON contact 42, and ON terminal 34. The
other side of the operating switch 38 is electrically
coupled to the power source through the line 28,
the electrical equipment 14, and the relay contacts
40. Thus, upon closure of the operating switch 38
by the operator the electrical equipment 14 is en-
ergized to run.

In the event that the main contact 54 and the
ON main contact 42 remain fused or welded to-~
gether, when the actuator 78 is released, the brake
32 is not energized and the electrical equipment 14
remains in the dangerous condition of being ca-
pable of being energized upon intentional or ac-
cidental closure of the operating switch 38. Further,
the brake 32 is not being energized to stop any
coasting of the electrical equipment 14. However,
advantageously, the auxiliary safety contact means
60 are closed by the movable member 58 on the
movable switch arm 50 in its abnormal position for
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causing the circuit to the alarm 72 and relay 76 to
be completed from the power source through line
20, lead 68, safety contacts 65 and 62, and lead 70
through alarm 72 and relay 76 and lead 84 to line
28. Thus, an audible or visual alarm is provided,
and the electrical equipment 14 is deactivated by
opening relay contacts 40, or a fuse as described
earlier. Thersfore, even in the presence of inten-
tional or accidental closure of the operating switch
38, the electrical equipment 14 remains deacti-
vated. Further, a safety indication 72 is provided to
the operator that the brake 32 has not been en-
ergized to stop the electrical equipment 14 if it is
coasting after the switch operating means has been
moved to OFF position.

The operation of the auxiliary safety contact
means 60A in FIG. 4 is similar to that shown in
FIGS. 1-3, with the exception that the contact 90 is
closed through engagement with an electrically
conductive contact 92 by the movable member
58A on the movable switch arm 50A. A circuit is
completed from the power source through line 20A,
common terminal 18A electrically conductive ele-
ment 82A, movable switch arm 50A, safety contact
92, safety contact 90, lead 70A, through alarm 72A,
relay 74 and lead 84A to line 28A back to the
power source.

The operation of the auxiliary safety contact
means 80B in FIG. 5 to close a circuit to the power
source is similar to that shown in FIG. 1 to 3.
However, in the embodiment of FIG. 5, the ab-
normal upward canting movement of the movable
switch arm 50B allows the long arm portion 120 of
the spring member 116 to come into engagement
with the contact potion 113 of the contact terminal
62B for completing a circuit between the contact
portions 114 and 113 and thus completing a circuit
between the terminals 66B and 68B, when the
contacts 54B and 42B are fused or welded together
and the actuator 78B is released.

A modified embodiment similar to FIG. 5 may
be employed which includes only a single contact
member 62B, and external terminal 66B, and the
second contact 64B and terminal 688 as shown in
FIG. 5 would be eliminated. With such a modified
embodiment, the external electrical connections
would be similar to those in FIG. 4. The end 124 of
the short arm portion 118 of the spring 116 would
rest against an insulating portion of the housing
16B. Completion of the electrical circuit to the
various safety devices would occur when the long
arm portion 120 engages the contact portion 113 of
the contact 62B, with the circuit through the master
control switch 10B being completed through the
terminal 66B, contact portion 113, spring member
116, movable swiich arm 58B, electrically conduc-
tive elements 104 and 82B, and terminal 18B.

The various switch embodiments of the present
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invention are described as including an OFF con-
tact 46, 46A or 48B and an OFF external terminal
26, 26A or 26B. It is to be understood that the
intended meaning of "OFF contact” is to be broad-
ly construed to include either a conductive or a
non-conductive element against which a portion of
the first end 52, 52A or 52B of the switch arm 50,
50A or 50B comes to rest when the switch arm is
in its normal OFF (open) position. For example, the
OFF contact 46, 46A or 46B can be omitted en-
tirely to be replaced by a non-conductive abutment
or fixed post serving merely as a mechanical stop
in the housing 16, 16A or 16B, and then the exter-
nal OFF, terminal 26, 48 or 26A, 48A or 26B, 48B
is also omitted. In other words, the described em-
bodiments of the present invention solve the prob-
lem of main switch contacts 42, 54 or 42A, 54A or
42B, 54B becoming fused, welded or struck to-
gether in their ON position, regardless of whether
the OFF contact is conductive or non-conductive or
omitted or non-existent or is present but not uti-
lized in any external circuit. It is to be understood
that the OFF contact (or button element) 55 or 55A
or 55B carried by the first end 52, 52A or 52B of
the switch arm 50 or 50A or 50B serves as a
mechanical stop which abuts against an opposed
element, such as a contact or stop 46, 46A or 46B,
when the switch arm is moved to its normal OFF
position, for limiting and defining the amount of
upward travel of this first end of the switch arm
when it is moved to its open (OFF) position as
pushed upwardly by the spring means 56, 56A or
56B. The shoulders 79B on the actuator 78B nor-
mally serve as stop means for limiting the upward
travel of the second end of the switch arm. In the
switches 10 and 10A, the upward travel of the
second end of the switch arm 50 or 50A is limited
by the length of the spring 56 or 56A. If desired,
shoulders similar to those at 79B in FIG. 5 can be
provided on the actuator 78 or 78A.

Referring to FIGS. 6 through 10, a further em-
bodiment of the present invention is illustrated as
switch 10C, with components of this switch 10C
which are similar to corresponding components of
the switch 10 or 10A or 10B being given similar
reference numerals. The right half of this switch
10C is very similar to the right half of the switch
10B, except that the contact element 46C merely
serves as a mechanical stop and does not perform
any electrical function. This stop contact 46C is

‘mounted upon a support 48C which is anchored in

the wall of the housing 16C. The housing 16C is
molded of durable rigid insulating plastic material
in two mating parts. After the switch components
have been assembled in the interior of the housing,
its two mating parts are secured together by fas-
tening means, " for example, rivets or screws or
bolts and nuts, which are inserted through appro-
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priate mounting holes, for example, at 94 and 96. It
is to be understood that the other switch housings
16, 16A and 16B can similarly be assembled from
two mating parts.

The left half of this switch 10C is different from
the left half of the switch 10B, as will now be
explained. There is a control leg 130 exiending
diagonally from the left (second) end of the mov-
able switch arm 50C. The foot end 129 of this
diagonal control leg 130 is received loosely in a
recess 132 at the lower left corner of the housing
16C. The purpose of this diagonal control leg 130
is to stabilize, define and mechanically control the
desired movement of the switch arm 50C for mak-
ing its motion behave in a predetermined manner
as will now be explained.

In FIG. 6, the switch arm 50C is shown in its
normal open (OFF) position with its main contact
54C separated from the ON main contact 42C. The
foot end 129 of the control leg is abutting at 134
against the top of the recess 130, while the button
element 55C abuts against the stop 46C. In other
words, the bow spring 56C is exerting an upward
component of force, and the upward travel of the
switch arm 50C is stopped at 134 and at 46C. Also,
the shoulders 79C serve as stops for limiting up-
ward travel of the actuator 78C and of the switch
arm.

In FIG. 7, the switch arm 50C is shown in its
normal closed (ON) position with the main contacts
54C and 42C firmly touching each other. As the
actuator 78C is moved downwardly (arrow 135) in
going from its initial outer position shown in FIG. 6
to its fully depressed position shown in FIG. 7, the
foot end 129 initially moves down in its recess 132
until it touches the lower side of this recess at 136
as shown in FIG. 7. This mechanical abutting at
136 arrests the downward movement of the control
leg 130 and thereby positively causes the right
(first) end 52C of the switch arm 50C to swing
down firmly for bringing the main contacts 54C and
42GC together in firm contact as shown in FIG. 7.

Summarizing, during the downward motion 135
of the actuator 78C, the foot end 129 moves down
until it abuts against the housing wall at 136.
Thereafter, this foot end 129 acts like a fulcrum
pivot, forming a pivot point at 136 for positively
causing the first end 52C of the switch arm 50C to
swing down firmly into the closed position, as
shown in FIG. 7. The bow spring 56C plus the
hinged link 104 produce a quick-acting toggle-like
action. Consequently, after the fulcrum pivot has
been established at 136 and after the first end 52C
of the switch arm has begun to swing down and
while the hinged link 104 is swinging down about
its fixed pivot point at 106, the bow spring moves
past its toggle position, and then the first end 52C
of the switch arm swings down quickly with a snap-
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like action into its fully closed position, as shown in
FIG. 7. The spring 56C continues to exert an up-
ward component of force, but the main contacts
are held firmly closed by the depressed 135 ac-
tuator 78C.

Conversely, as the actuator 78C is allowed to
move upwardly for turning the switch 10C OFF, the
foot end 129 initially rises being pushed upwardly
by the upward component of bow spring force, until
this foot end 129 forms an abutting fulcrum at 134
(FIG. 8). While the pivotable link 104 is swinging
upwardly about its fixed pivot point 106 and when
the first end 52C of the switch arm begins to move
upwardly, the bow spring 56C passes its toggle
point, and the first end of the switch arm then
quickly snaps up to its fully open position as shown
in FIG. 6.

At the left (second) end of the housing 16C are
auxiliary safety contact means generally indicated
at 60C. These auxiliary safety contact means 60C
include the pair of spaced auxiliary safety contacts
62C and 64C which slope inwardly foward each
other and have external terminal portions 66C and
68C respectively. Positioned between the two con-
tacts 62C and 64C is a movable conductive safety
switch element 140 having a truncated conical cup-
shape for conforming with these contacts, as seen
most clearly in FIGS. 9 and 10. This safety switch
element 140 is normally in open position; that is,
spaced from its contacts 62C and 64C, as shown in
FIGS. 6, 7 and 9, so long as the main contacts
54C, 42C do not become fused together as they
are shown in FIG. 8.

A coil spring 142 seating in a recess 144
presses against the switch element 140 for urging
it toward closed position wherein it bridges across
between its contacts 62C, 64C, as shown in FIGS.
8 and 10. In order to control the auxiliary safety
switch means 60C by normally restraining the
switch element 140 against the switch-closing bias
force of the spring 142, there is a rod-like control
member 150, as illustrated most clearly in FiGS. 9
and 10. As will be explained later, this conirol
member 150 is operatively associated with the
switch operating mechanism, which includes the
actuator 78C, the switch arm 50C and its leg 130
and the hinged link 104 plus bow spring 56C. This
control member 150 has one of its ends 152 (FIGS.
9 and 10) inserted in loose-fitting relationship
through a hole in the center of the switch element
140, and it has a pair of shoulders 154 (only one is
seen) against which the switch element 140 is
pushed by the spring 142.

The second end 156 of the control member
150 is normally being pushed toward the right by
the bias spring 142, so that this end 156 thrusts
against the upper end 159 of the hinged link 104.
This end 159 of the link 104 extends up through an
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opening or slot 108 in the swiich arm 50C. Thus,
the control member 150 is normally prevented from
moving toward the right under the bias force of the
spring 142, because its second end 156 is abutting
against the upper end 159 of the link 104 which
acts as a mechanical stop. Preferably, to elec-
trically isolate the auxiliary safety contact means
60C from the remainder of the switch components,
then the control member 150 is formed from rigid
insulating material.

In addition to the switch-closing compression
spring 142, there is a leaf spring 160 which serves
as a trigger spring. This trigger spring 160 has its
second end 158 anchored in a socket 162, while its
first end 164 continually exerts an upward force on
the control member 150, i.e. exerts a force in a
direction generally transverse with respect to the
length of said control member.

When the actuator 78C is depressed as shown
by arrow 135 (FIGS. 7 and 9) turning the swiich
ON, the control member 150 swings (tilts) down-
wardly as its second end 156 (FiG. 9) is pushed
down by the actuator. lts first end 152 is suffi-
ciently loosely received in the hole in the swiich
element 140 for allowing this slight tilting move-
ment of the control member 150 without also tilting
the switch element. Conversely, when the actuator
is moved to OFF position, the control member 150
swings back up to a more nearly horizontal position
as shown in FIG. 6. Thus, in this normal ON and
OFF operation, the second end 156 of the control

member always remains abutting against the upper

end 159 of the hinged link 104. The rightward
thrust of the safety switch-closing spring 142,
which causes a rightward thrust of the control
member 150 against the end 159 of the hinged link
104 which, in turn, causes a rightward thrust of the
hinged link 104, is ultimately resisted by the fixed
pivot at 106 where the end of link 104 is hingedly
received in a socket slot in the poriion 82C of the
fixed common terminal 82C.

In the event that the main contacts 54C, 42C
remain welded, fused, or stuck together as shown
in FIG. 8 when the actuator 78C is allowed to move
upwardly as indicated by arrow 137 for turning the
switch OFF, then these joined-together contacts
54C-42C act as a hinge or pivot point to prevent
the first end 52C of the switch arm 50C from rising.
The upward component of force exerted by bow
spring 56C causes the second end of the swiich
arm to swing up until the foot end 129 of leg 130
abuts against the recess wall at 136 preventing
further upward movement of the switch arm. That
is, the upward motion of the switch arm 50C is now
totally arrested at both of its ends, but the first end
164 of the trigger spring 160 continues to lift up-
wardly on the control member 150 as indicated by
the curved arrow 166 (FIGS. 8 and 10).
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Thus, the switch operating means has as-
sumed an abnormal position when the upward mo-
tion of the switch arm 50C is arrested at both ends
while the actuator 58C is being moved toward OFF
position.

As seen most clearly in FiG. 10, this trigger
spring now causes the second end 156 of the
control member 150 to be lified as shown by arrow
167 above the end 159 of the link 104, thus imme-
diately releasing the control member 150 to move
to the right as indicated by arrow 168, thus allow-
ing the compressed or cocked spring 142 to quick-
ly move the switch element 140 into its closed
position bridging across between safety contacts
62C and 64C for automatically effecting a desired
safety function. The desired safety function(s)
which is (are) effected by closure of the auxiliary
safety contact means 60C is (are) determined by
the particular arrangement of the associated control
circuit, for example, such as the circuit 12C shown
in FIG. 11, for deactivating the electrical equipment
14 and for giving an alarm signal.

The control circuit 12C shown in FIG. 11 is
similar to the control circuit 12 shown in FIGS. 1
and 2, except that the OFF terminal 24 and the
brake 32 are omitted. Also, the deactivating means
74 is shown as including a fast-acting heater 76C
near a fuse 40C.

It is to be understood that the switch 10C is
adapted to include an L-shaped actuator lever for
depressing the actuator 78C, similar to the lever
111 in FIG. 5. The fixed end of this actuator lever is
mounted in an external socket 170 in the housing
16C.

Referring to FIG. 12, a safety switch embody-
ing the present invention is illustrated generally at
10D. This switch 10D is shown by way of example
as a control switch used with an interlock mecha-
nism 211 (FIG. 18) for opening and closing a circuit
212, for example as shown in FIG. 18, which en-
ergizes electrical equipment 214, for example such
as an electric motor drive for driving a tool or other
machinery 215.

This interlock mechanism 211 is illustratively
shown associated as indicated by the dashed line
217 with a cover or door 219 which blocks access
to the tool or machinery 215, until this access
barrier 219 is opened. The interlock mechanism
includes a plunger 221 which depresses a swiich
operating level 223 and an actuator 225 for keeping
the switch 10D in its ON condition, so long as the
access barrier 219 is closed. When the operator
opens the barrier 219 to obtain access to the tool
or machinery 215, the interlock mechanism 211
causes the plunger 221 to be raised, thus allowing
the actuator 225 to move upwardly as explained
later for turning OFF the switch 10D for preventing
the motor drive 214 from becoming energized.
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The switch 10D includes an insulating housing
216 having a fixed common terminal 218 extending
externally from the housing. A pair of fixed spaced
ON and OFF terminals 222 and 224 also extend
externally from the housing.

The ON terminal 222 has an ON contact 232
fastened to its internal end 236 located within the
housing 216. Similarly, the OFF terminal 224 has
an OFF contact 234 fastened to its internal end 218
located within the housing 216. The ON contact
232 and OFF contact 234 are spaced relative to
one another to receive the end of a movable switch
arm 240 between them. Specifically, the first end
242 of the movable switch arm 240 is interposed
between the ON contact 232 and the OFF contact
234.

Affixed to this first end 242 of the movable
switch arm 240 is a contact 244 which moves with
the arm between an ON position of engagement
with, i.e., touching the ON contact 232 (FIG.13) to
an OFF position of separation from this ON contact
(FIG. 12). Also shown affixed to this first end 242 of
the switch arm is a movable contact 245 which
moves with the arm. When the switch arm is in its
QFF position, as shown in FIG. 12, the movable
contact 245 is in engagement with (touches) the
OFF contact 234. The movable switch arm 240 is
biased upwardly by a bow spring 246, so that the
movable contact 245 normally engages the OFF
contact 234. This spring 246 is mechanically coup-
led to the movable switch arm 240 and thrusts at a
location 227 against the stationary internal end 228
of the common terminal 218 for providing a bias
force urging the switch arm 240 toward the OFF
position. This inner end portion 228 of the common
terminal is anchored in a recess 229 in the wall of
the switch housing, and there is a notch or concave
bend at the location 227 for receiving the end of
the bow spring 246. The other end of the bow
spring hooks at 231 into a slot in the switch arm
240, If desired, the switch operating level 223 may
be omitted from the switch 10D as is shown in
FIGS. 12-14, in which case the plunger 221 is
directly aligned over the actuator 225 for depress-
ing it. Although this switch actuator 225 is illustra-
tively shown to be moved by an interlock mecha-
nism, it is to be understood that this actuator may
be moved down or depressed by external opera-
tion of the switch in a variety of ways, such as
manually or mechanically, depending upon the par-
ticular installation in which the switch is used.

When the actuator 225 is pushed down as
shown by the arrow 247 in FiG. 13, the switch arm
240 is caused to move down into its closed (ON)
position against the force of the bow spring 2486 for
bringing the main contacts 244 and 232 {ogether
for completing a conductive path between the com-
mon terminal 218 and the ON ferminal 222.
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The ON contact 232 and the movable contact
244 are considered the "main" contacts of the
switch 10D, because the closure of these main
contacts enables the electrical circuit 212, which is
controlled by the switch 10D and which contains
the equipment 214, to be energized by closure of
an operating switch 230 (FIG. 18) which is included
in the circuit 212.

The switch 10D includes operating means for
moving its main contacts 244, 232 into the closed
(ON) position and into the open (OFF) position.
These switch operating means include the actuator
225 already described (plus the level 223 if it is
present) and the bowed spring 246 and also a
movable link 248 to be described. This movable
link 248 is formed of electrically conductive ma-
terial having the lower of its ends hingedly sealed
at 249 to the inner portion 228 of the common
terminal 218. For example, this hinged relationship
at 249 is provided by receiving the end of the link
248 into a recess or slot in the fixed terminal
portion 228. The upper end 250 of this movable
link 248 is hingedly sealed at 251 on the switch
arm. For example, this hinged relationship at 251 is
provided, as seen most clearly in FIGS. 15 and 16,
by extending the link end 250 up through an open-
ing 252 in the switch arm 240 for the edge of this
opening to rest in a noich in the side of the link
end 250. Thus, this hinged link 248 serves as a
component of the switch operating means for it
swings down with the switch arm about its fixed
hinge location at 249, as seen in FIG. 13, when the
switch arm 240 is moved down o the closed (ON)
position by depressing the actuator 225 as shown
by the arrow 247. The bow spring 246 continues to
exert an upward component of force on the switch
arm 240, regardless of whether the switch arm is in
its opne (FIG.12) or closed (FIG. 13) position.

Forming part of the operating means for the
switch arm 240, there is a control leg 260 extend-
ing diagonally from the left (second) end of the
movable swithc arm 240. The foot end 258 of this
diagonal control leg 260 is received loosely in a
recess 262 at the lower left corner of the housing
216. The purpose of this diagonal control leg 260 is
to define and mechanically control the desired
movement of the switch arm 240.

In FIG. 13, the switch arm 240 is shown in its
normal closed (ON) position with the main contacts
244 and 232 firmly touching each other. As the
actuator 225 is moved downwardly (arrow 247) in
going from its initial outer position shown in FIG. 12
to its fully depressed position shown in FIG. 13, the
foot end 258 initiaily moves down in its recess 262
until it touches the lower side of this recess at 264
as shown in FIG. 13. This abutting at 264 arrests
the downard movement of the control leg 260 and
thereby positively causes the right (first) end 242 of
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the switch arm to swing down for bringing the main
contacts 244 and 232 together in firm contact as
shown in FIG. 13.

In operation, during the downward motion 247
of the actuator 225, the foot end 258 moves down
until it abuts against the housing wall at 264.
Thereafter, this foot end acts like a fulcrum pivot at
264 for positively causing the first end 242 of the
switch arm 240 to swing down firmly into the
closed position, as shown in FIG. 13. The bow
spring 246 plus the hinged link 248 produce a
quick, toggle-like action. Consequently, after the
fulcrum pivot has been established at 264 and after
the first end 242 of the switch arm has begun to
swing down and while the hinged link 248 is swing-
ing down about its fixed pivot point at 249, the bow
spring moves past ifs toggle position, and then the
first end 242 of the switch arm swings down quick-
ly with a snap-like action into its fully closed posi-
tion, as shown in FIG. 13. The spring 246 continues
fo exert an upward component of force, but the
main contacts are held firmly closed by the de-
pressed (arrow 247) actuator 225.

Conversely, as the actuator 225 is allowed fo
move upwardly for turning OFF the switch 10D, the
foot end 258 initially rises being pushed upwardly
by the upward component of bow spring force, until
this foot end forms an abutting fulcrum at 266 (FIG.
14), While the link 248 is swinging upwardly about
its fixed pivot point 249 and when the first end 242
of the switch arm begins io move upwardly, the
bow spring 246 passes its toggle point, and the
first end of the switch arm then quickly snaps up to
its fully open position as shown in FIG. 12.

If sufficient current happens to be flowing
through the electrical equipment 214 (FIG. 18), so
that arcing occurs between the main contacis 232
and 244 as they are being separated when the
switch is being turned OFF, then these main con-
tacts may become fused or welded together. If
fusing occurs, the contact 244 will remain elec-
trically connected to the ON contact 232 when the
actuator 225 is in its released or open position as
shown in FIG. 14.

In order advantageously to disable or interrupt
the electrical circuit 212, which is under control of
the switch 10D, in the event that its main contacts
244 and 232 remain together when the actuator
225 is released as shown by the arrow 258, auxil-
iary safety contact means, generally indicated at
70, are provided in the housing 18. The auxiliary
safety contact means 70 include a pair of spaced
auxiliary safety contacts 272 and 274 which extend
toward each other and have respective external
terminal portions 276 and 278. Positioned near
these two contacts 272 and 274 is a movable
conductive safety swithc element 280 having a
cup-shape with a flat circular flange 282 (FIGS. 15
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and 16) for pressing flat against these contacts in
good conductive relationship as seen in FIG. 15 for
providing a highly conductive path through the
switch element 280 bridging across these contacts.
This safety switch element 280 is normally in
closed position; that is, engaging both-contacts 272
and 274 so long as the main contacts 244, 232 do
not become fused together as they are shown in
FIG. 14.

A larger diameter coil spring 284 has one end
pressing against the flange 282 for urging the
switch element 280 toward closed position wherein
it bridges across between contacts 272, 274, as
shown in FIGS. 12, 13, and 14. The other end of
this coil spring 284 (FIG. 17) presses against a pair
of shoulders 286 on a movable rigid insulating
member 288 which serves to conirol the position of
the switch element 280 be being operatively asso-
ciated with the switch operating means, as will be
explained later. This control member 288 has one
of its ends 290 (FIG. 15, 16 and 17) inserted in
loose-fitting relationship through an aperture 292 in
the center of the switch element 280.

A smaller diameter coil spring 294 seating in a
recess 296 in the switch housing presses against a
pair of shoulders 298 on the control member 288
for continuously urging or biasing the control mem-
ber toward the right, namely toward opening the
auxiliary safety contact means 270. Thus, the sec-
ond end 300 of this conirol member is normally
being pushed toward the right by the bias spring
294, so that this end 300 thrusts against the upper
end 250 of the hinged link 248. The control mem-
ber 288 is normally prevented from moving toward
the right under the bias force of the switch-opening
spring 294, because its second end 300 is abutting
against the upper end of the link 248 which is
acting as a mechanical stop having a fixed hinge
point 249.

In addition fo this switch-opening compression
spring 294, there is a leaf spring 310 which serves
as a trigger spring. This trigger spring has its
second end 308 anchored in a socket 312, while its
first end 314 continually exerts an upward force on
the control member 288, i.e., exeris a force in a
direction generally transverse with respect to the
length of said control member.

When the actuator 225 is depressed as shown
by arrow 247 (FIG. 13) turning the swiich ON, the
control member 288 swings (tilts) downwardly as
its second end 300 is pushed down by the ac-
tuator. lis first end 290 is sufficiently loosely re-
ceived in the aperture in the switch element 280 for
allowing this slight tilting movement of the control
member without also iiliing the switch element.
Conversely, when the actuator is moved to OFF
position, the control member 288 swings back up
to a more nearly horizontal position as shown in
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FIGS. 12 and 15.

Thus, in this normal ON and OFF operation,
the second end 300 of the control member 288
always remains abutting against the upper end 250
of the hinged link 248. The rightward thrust of the
switch-opening spring 294, which causes a right-
ward thrust of the control member 288 against the
end 250 of the hinged link 248 which, in turn,
causes a rightward thrust of the hinged link 248, is
ultimately resisted by the fixed pivot at 249.

In order to assure that the control member end
300 will remain normally abutting against the side
surface of the hinged link end serving as stop 250,
the swiich actuator 225 has a special configuration
on its lower portion. There is an elevated central
clearance recess 316 (FIG. 15) defining a downwar-
dly protruding leg 318 which normally holds the
control member end 300 down below the upper
extremity of the stop 250, where the control mem-
ber end cannot normally slip past this stop.

In the event that the main contacts 244,232
remain welded, fused, or stuck together as shown
in FIG. 14 when the actuator 225 is allowed to
move upwardly as indicated by arrow 256 for turn-
ing the switch OFF, then these joined-together con-
tacts 244-232 prevent the first end 242 of the
switch arm 240 from rising. The upward component
of force exerted by bow spring 246 causes the

second end 254 of the switch arm fo swing up until -

the foot end 258 of the leg 260 abuis against the
recess wall at 266 preventing further upward move-
ment of the switch arm. That is, the upward motion
of the switch arm 240 is now totally arrested at
both of its ends, but the first end 314 of the trigger
spring 310 continues to lift upwardly on the control
member 288 as indicated by the curved arrow 320
(FIG. 16).

The switch operating means has assumed an
abnormal position when the upward motion of the
switch arm 240 is arrested at both ends while the
actuator 225 is being moved 256 toward OFF posi-
tion.

As seen most clearly in FIG. 16, this trigger
spring 310 now causes the second end 300 of the
conirol member 285 to be lifted as shown by arrow
322 above the sitop end 250 of the link 248, thus
immediately releasing the control member to move
to the right as indicated by arrow 324, thus allow-
ing the compressed spring 294 suddenly to length-
en to quickly move the switch element 280 into its
open position. The circular shaped of the end of
the coil spring 294 does not fit through the slotted
aperture 292, even though the strip-shaped control
member 288 can slide freely through the aperture
as seen in FIG. 16. Consequently, the spring 294
moves the swiich element 280 to the right as seen
in FIG. 16, and the conductive path between the
auxiliary safety terminals 276 and 278 is inter-
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rupted.

In order to arrest the rightward movement 324
of the member 288, the lower portion of the ac-
tuator 225 has a second downwardly protruding leg
328 which is long enough to extend down inio the
opening 252 in the switch arm 240. The end 300 of
the control member 288 is stopped by this leg 328.

The actuator 225 is made of rigid insulating
material. The housing 216 is molded of durable
rigid insulating plastic material in two mating parts.
After the switch components have been assembled
in the interior of the housing, its two mating paris
are secured together by fastening means, for ex-
ample, rivets or screws or bolts and nuts, which are
inserted through appropriate mounting holes, for
example, at 329 and 330.

As shown in FIG. 18, an advantageous way to
connect the switch 10D into a circuit 212 is 1o
include the auxiliary safety contact means 270 in
series with the electrical equipment 214. One elec-
trical supply line 332 (FIG. 18) from a power source
(not shown), e.g., a 115V, 60 Hz A.C. voitage
source, is shown elecirically connected to the com-
mon terminal 218. The operating switch 230 may
be included in this supply line, if desired. The OFF
terminal 224 is shown electrically connected to the
other supply line 334 from the power source, e.g.,
through a lead 336 to a brake 338 and through a
lead 340 to the supply line 334. Thus, the brake
338 is applied whenever the swithc 10D is OFF.
The ON terminal 222 is connected through a lead
342 to one of the safety terminals 276 or 278, and
another lead 334 is connected from the other safe-
ty terminal to the equipment 214 being controlled,
with a lead 346 from the equipment to the other
supply line 334. Therefore, the auxiliary safet, con-
tact means are connected directly in series with the
electrical load 214. Interrupting the conductive path
between the ferminals 276, 278 will immediately
disable the circuit 212 so that the equipment will
not become energized by closure of the operating
switch 230. This operating switch may be included
at any desired location in circuit in series with the
electrical load 214. For example, this operating
switch may be located at 230" in the lead 344
instead of being at 230 in the supply line 332.

The switch embodiment 10D of the present
invention has been described as including an OFF
contact 234 and an OFF external terminal 224.

It is to be understood that the intended mean-
ing of "OFF contact” is to be broadly construed to
include either a conductive or a non-conductive
element 234 against which a portion 245 of the first
end 242 of the switch arm 240 comes to rest when
the switch arm is in its normal OFF (open) position.
For example, the OFF contact can be omitted
entirely to be replaced by a non-conductive abui-
ment or fixed post serving merely as a mechanical
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stop in the housing 216, and then the external OFF
terminal 224 and the brake circuit 336, 338 and
340 are omitted. In other words, the described
embodiment of the present invention solves the
problem of main switch contacts 244, 232 becom-
ing fused, welded or stuck together in their ON
position, regardless of whether the OFF contact is
conductive or non-conductive or omitted or non-
existent or is present but not utilized in any exter-
nal circuit. It is to be understood that the contact
{or button element) 245 carried by the first end 242
of the switch arm 240 serves as a mechanical stop
which abuts against an opposed element, such as
a contact or stop 234 when the switch arm is
moved to its normal OFF position, for limiting and
defining the amount of upward travel of this first
end of the switch arm when it is moved to its open
(OFF) position as pushed upwardly by the spring
means 246. The shoulders 348 on the actuator 225
serve as stio means for limiting the upward travel
of the second end 254 of the switch arm.

An example of an application wherein the
present invention may be used to advantage is a
food processor. in such an example, the food pro-
cessing tool 215 is driven by a motor drive 214. A
removable cover 219 is located on a working bowl
(not shown) in which the rotatable tool 215 pro-
cesses various food items. The interlock mecha-
nism 211 includes a vertical plunger 221 mounted
in the working bowl with a spring urging this plung-
er upwardly away from the switch actuator 225 and
includes an element on the cover 219 which de-
presses the plunger 221 for turning ON switch 10D
only when the cover has been properly placed by
the operator on the rim of the bowl in readiness for
food processing operation. In a food processor, the
plunger 221 is directly aligned with the actuator
225, and the lever 223 is omitted. The operator
uses an operating switch 230 or 230" for running
the motor drive 214 after the cover 219 has been
appropriately placed on the bowl. When the cover
219 is removed by the operator from the bowl, the
plunger 221 moves upwardly for turning OFF the
switch 10D, and thus closure of the operating

switch 230 or 230" can not energize the motor drive

214 until the cover 219 is again placed on the bowl
in readiness for further food processing operation.
In the event that the main contacts 244, 232, in
the switch 10D happen to become welded, fused or
stuck together, then the auxiliary safety contact
means 270, which are connected in the main circuit
324, 344, 346 in series with the motor drive 214,
are automatically triggered and moved into open
position for interrupting this main circuit. This open-
ing of the auxiliary safety contact means 70 pre-
vents further operation of the motor drive until the
food processor appliance has been serviced by
replacing the malfunctional interlock switch 10D
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with a new switch.
It is to be understood that physical orientation

terms, such as “"horizontal", "up", “upper”,
"upward”, "upwardly”, "rises", "higher", "above",
"down", "downward", “"downwardly", "lower",

"below", "right”, "rightward”, "left", "lefiward™,
"leftwardly”, and similar terms, are set forth for
convenience of the reader in readily understanding
the description with reference to the drawings as
shown and these terms are not intended to be
limiting. The switches 10, 10A, 10B, 10C can be
installed and mounted and will operate properly in
any desired orientation, because their various com-
ponents are operated by mechanical motions and
by spring forces without any significant effect by
the earth's gravity.

It is to be understood by those skilled in the art
that various modifications may be made in the
described embodiments of the present invention as
described in the specification and defined in the
appended claims, which provides a switch with
auxiliary safety contact means which are changed
in position when the switch actuator means is
turned (moved) OFF, if the ON contacts remain
fused, welded or stuck together, for automatically
effecting a safety function, for example to prevent
operation of the electrical equipment, to protect the
operator or maintenance personnel from injury from
unexpected actuation of the electrical equipment in
question, and/or informing them that the switch has
malfunctioned.

Claims

1. A safety switch (10, 10A, 10B, 10C, 10D) hav-
ing a housing (16, 16A, 16B, 16C, 216) in
which main contacts (54, 42; 54A, 42A; 54B,
42B: 54C, 42C; 244,232) are closed by moving
a movable actuator (78, 78A, 78B, 78C, 225) in
one direction for completing an electrical cir-
cuit, and said main contacts are opened by
moving said actuator in another direction for
interrupting said circuit, said safety switch be-
ing characterized by: auxiliary safety contact
means (60, 60A, 60B, 60C, 270) located within
said switch housing and normally having a first
relationship, and control means (58, 80; 58A,
128; 150; 288) within said switch housing caus-
ing said auxiliary contact means to move into a
second relationship

if the main contacts remain closed when
the actuator is moved in said other direction
but the main contacts remain closed stuck
together.

2. A safety switch as claimed in Claim 1, wherein
there is a movable swiich arm (50, 50A, 50B,
50C, 240) in the housing (16, 16A, 16B, 16C,
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216) with one of said main contacts (54, 54A,
54B, 54C, 244) being on said movable arm,
and wherein the movable switch arm assumes
or moves into an abnormal position occurring
when said actuator (78, 78A, 78B, 78C, 225) is
moved in said other direction but the main
contacts remain closed stuck together, char-
acterized in that: said control means (58, 80;
58A; 128; 150; 288) is responsive to the ab-
normal position of said switch arm for causing
said auxiliary safety contact means o move
into said second relationship.

A safety swiich as claimed in Claim 2, further
characterized in that: a stressed spring (116,
142, 294) is positioned within said housing for
moving said auxiliary safety contact means
{60B, 60C, 270) from said first relationship to
said second relationship, said control means
(128, 150, 288) normally resirains said
stressed spring to keep said auxiliary safety
contact means (60C, 270) in said first relation-
ship, said control means being released when
the actuator (78B, 78C, 225) is moved in said
other direction (137, 256) but the main con-
tacts (54B, 42B; 54C, 42C; 244, 232) remain
closed together, for allowing the stressed
spring to move said auxiliary safety contact
means fo said second relationship.

A safety swiich as claimed in Claim 2 or 3,
wherein there is a movable link (104, 248) in
the housing (16C, 216) having an end (159,
250) which moves with the movable switch arm
(50C, 240), characterized in that: said control
means {150, 288) normally rests against a sur-
face of said end of the movable link, and said
control means being released to move beyond
said end of the movable link when the actuator
(78C, 225) is moved in said other direction
{137, 256) but the main contacts (54C,42C;
244,232) remain closed together.

A safety switch as claimed in Claim 3, wherein
there is a movable link (104,248) in the hous-
ing (16C,216) having an end (159, 250) which
moves with the movable switch arm (50C,240),
characterized in that; said conirol means
(150,288) normally rests against a surface of
said end (159,250) of the movable link, said
stressed spring (12,294) urges said control
means against said end of the movable link,
and said control means being released to
move beyond said end of the movable link
when the actuator (78C,225) is moved in said
other direction (137,256) buf the main contacts
(54C,42C; 244,232) remain closed together.
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A safety switch as claimed in Claim 3 or 5,
further characterized in that: said auxiliary
safety contact means (270) include spring
means (284) urging said auxiliary safety con-
tact means to said first relationship, and re-
lease of said control means allows said
stressed spring (294) to deflect the action of
said spring means (284) and to move said
auxiliary safety contact means to said second
relationship.

A safety switch as claimed in Claim 3 or 5,
further characterized in that: said auxiliary
safety contact means (60C) are normally open
in said first relationship, and said stressed
spring (142) moves said auxiliary safety con-
tact means to said second relationship wherein
said auxiliary safety contact means are closed.

A safety switch as claimed in Claim 3, 5 or 6,
further characterized in that: said auxiliary
safety contact means (270) are normally
closed in said first relationship, and said
stressed spring (294) moves said auxiliary
safety contact means to said second relation-
ship wherein said auxiliary safety contact
means are open.

A safety switch as claimed in Claim 3, 4, 5, 6,
7 or 8, characterized further in that: said con-
trol means (150,288) has trigger spring means
(160,310) operatively associated therewith urg-
ing said control means in a direction parallel
with said surface of said end (159,250} of the
movable link for releasing said control means
from said surface to move beyond said end of
the movable link when the actuator (78C,225)
is moved in said other direction (137, 256) but
the main contacts (54C,42C; 244,232) remain
closed together.

A safety switch as claimed in Claim 9, char-
acterized by: said trigger spring means
(160,310) being a leaf spring.

A safety switch as claimed in Claim 9 or 10,
characterized in that; said trigger spring means
(160,310) urges said control means in a direc-
tion toward the exireme end of said end
(159,250) of the movable link, said trigger
spring means also urges said movable actuator
(78G,225) in a direction away from the extreme
end of said end of the movable link for creat-
ing a separation therebetween, and said con-
frol means (150,288) when released from said
side surface moves into the resulting separa-

‘tion between said extreme end and said ac-

tuator.
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A safety switch as claimed in any of Claims 1
to 11 characterized by: at least one auxiliary
terminal (66,68, 66A; 066B,68B; 66C,68C,
276,278) extending to the exterior of the hous-
ing (16, 16A, 16B, 16C, 216) available for con-
nection to an external circuit, said auxiliary
terminal being electrically connected to said
auxiliary safety contact means (60, 60A, 60B,
60C, 270).

A safety switch as claimed in any of Claims 1
to 11, characterized in that: a pair of auxiliary
terminals (66,68; 66B,68B; 66C, 68C; 276,278)
extend to the exterior of the housing
(16,16B,16C, 216) available for connection io
an external circuit, said pairs of auxiliary termi-
nals being electrically connected to said auxil-
jary safety contact means (60,608,60C,270).

A safety switch as claimed in any of Claims 1
to 13 characterized in that: said auxiliary con-
tact means produce a safety function when
they move into said second relationship, and
said safety function includes one or more of
the following: transmitting an audible alarm sig-
nal, transmitting a visible alarm signal, inter-
rupting the circuit controlled by said main con-
tacts.

Revendications

interrupteur de sécurité (10,10A,10B,10C,10D)
comportant un logement (16,16A,16B,16C,216)
dans lequel les contacts  principaux
(54,42;54A,42A;54B,42B;54C,42C; 244,232)
sont fermés par le déplacement d'un organe
d'actionnement mobile (78,78A,78B,78C,225)
dans une direction pour réaliser un circuit élec-
trique, et lesdits contacts principaux sont ou-
verts par le déplacement dudit organe d'ac-
tionnement dans une auire direction en vue de
l'interruption dudit circuit, ledit interrupteur de
sécurité dtant caractérisé par : des moyens de
contact de sécurité auxiliaires
(60,60A,60B,60C,270) situés 2 I'intérieur dudit
logement d'interrupteur et comportant normale-
ment une premiére relation, et des moyens de
commande (58,80;58A,128;150,288) 4 linté-
rieur dudit logement d'interrupteur provoquant
le déplacement desdits moyens de contact
auxiliaires dans une deuxiéme relation,

si les contacts principaux demeurent fer-
més lorsque I'organe d'actionnement est dé-
placé dans ladite autre direction mais que les
contacts principaux demeurent fermés par blo-
cage.

Interrupteur de sécurité selon la revendication
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1, dans lequel est prévu un bras d'interrupteur
mobile (50,50A,50B,50C,240) dans le logement
(16,16A,16B, 16C,216), I'un desdits contacts
principaux (54,54A,54B, 54C,244) étant sur le-
dit bras mobile, et dans lequel le bras d'inter-
rupteur mobile prend (se déplace dans) une
position anormale ce qui se produit lorsque
ledit organe d'actionnement
(78,78A,78B,78C,225) est déplacé dans ladite
autre direction mais que les contacts princi-
paux demeurent fermés par blocage, caractéri-
sé en ce que lesdits moyens de commande
(58,80;58A,128;150;288) réagissent & la posi-
tion normale dudit bras d'interrupteur pour pro-
voquer le déplacement dudit moyen de contact
de sécurité auxiliaire sur la deuxi&éme relation.

Interrupteur de sécurité selon la revendication
2, caractérisé en outre en ce qu'un ressort
contraint (116,142,294) est positionné a I'inté-
rieur dudit boitier pour le déplacement dudit
moyen de contact de sécurité auxiliaire
(60B,60C,270) depuis la premiére relation jus-
qu'a ladite deuxieme relation, lesdits moyens
de commande (128,150,288) forgant normale-
ment ledit ressort contraint 2 maintenir lesdits
moyens de contact de sécurité auxiliaires
(60C,270) dans ladite premiére relation, lesdits
moyens de commande é&tant libérés lorsque
I'organe d'actionnement (78B,78C-225) est dé-
placé dans ladite autre direction (137, 256)
mais que les contacts principaux
(54B,428;54C, 42C;244,232) demeurent
conjointement fermés, de fagon a permettre
que le ressort contraint déplace lesdits
moyens de contact de sécurité auxiliaires vers
ladite deuxi€me relation.

Interrupteur de sécurité selon la revendication
2 ou 3, dans lequel est prévue une articulation
mobile (104,248) dans le logement (16C,216)
comportant une extrémité (159,250) qui se dé-
place avec le bras d'interrupteur mobile
(50C,240), caractérisé en ce que ledit moyen
de commande (150,288) repose normalement
contre une surface de ladite extrémité de ['arti-
culation mobile, et lesdits moyens de com-
mande étant libérés pour se déplacer au-dela
de ladite exirémité de l'articulation mobile lors-
que l'organe d'actionnement (78C, 225) est
déplacé dans ladite autre direction (137,256)
mais que les contacts principaux
(54C,42C;244,232) demeurent conjointement
fermés.

Interrupteur de sécurité selon la revendication
3, dans lequel est prévue une articulation mo-
bile (104,248) dans le logement (16C,216)
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comportant une extrémité (159,250) qui se dé-
place avec le bras d'interrupteur mobile
(50C,240), caractérisé en ce que lesdits
moyens de commande (150,288) reposent nor-
malement conire une surface de ladite extré-
mité (159,250) de l'articulation mobile, ledit
ressort contraint (12,294) force lesdits moyens
de commande conire ladite extrémité de I'arti-
culation mobile, et lesdits moyens de com-
mande étant libérés pour se déplacer au-deld
de ladite exirémiié de I'articulation mobile lors-
que l'organe d'actionnement (78C,225) est dé-
placé dans ladite autre direction (137, 256)
mais que les contacts principaux
(54C,42C;244,232) demeurent conjointement
fermés.

Interrupteur de sécurité selon la revendication
3 ou 5, caractérisé en outre en ce que lesdits
movyens de contact de sécurité auxiliaires (270)
comprennent des moyens de ressort (284) for-
gant lesdits moyens de contact de sécurité
auxiliaires sur ladite premiére relation, et la
libération desdits moyens de commande per-
met auxdits ressoris contrainis (294) de faire
dévier 'action desdits moyens de ressort (284)
et de déplacer lesdits moyens de contact de
sécurité auxiliaires sur la deuxieme relation.

Interrupteur de sécurité selon la revendication
3 ou 5, caractérisé en outrs en ce que lesdits
moyens de contact de sécurité auxiliaires
(60C) sont normalement ouverts dans ladite
premiere relation et ledit ressort contraint (142)
déplace lesdits moyens de contact de sécurité
auxilaires sur la deuxieéme relation dans laquel-
le lesdits moyens de contact de sécurité auxi-
liaires sont fermés.

Interrupteur de sécurité selon la revendication
3, 5 ou B, caractérisé en outre en ce que
lesdits moyens de contact de sécurité auxilai-
res (270) sont normalement fermés dans ladite
premigre relation, et ledit ressort contraint
(294) déplace lesdits moyens de contact de
sécurité auxilaires sur ladite deuxiéme relation
dans laquelle lesdits moyens de contact de
sécurité auxilaires sont ouverts.

Interrupteur de sécurité selon la revendication
3, 4, 5, 8, 7 ou 8, caractérisé en outre en ce
que lesdits moyens de commande (150,288)
comportent des moyens de déclenchement &
ressort (160,310) associés de fagon fonction-
nelle avec ceux-ci pour forcer lesdits moyens
de contrGle dans une direction paralléle 2 ladi-
te surface de ladite exirémité (159,250) de
l'articulation mobile pour libérer lesdits moyens
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de commande depuis ladite surface pour se
déplacer au-dela de ladite exirémité de I'arti-
culation mobile lorsque l'organe d'actionne-
ment (78C,225) est déplacé dans ladite autre
direction (137, 256) mais que les contacts prin-
cipaux (54C,42C; 244,232) restent conjointe-
ment fermés.

Interrupteur de sécurité selon la revendication
9, caractérisé en ce que lesdits moyens de
déclenchement & ressort (160,310) sont un
ressort & lame.

Interrupteur de sécurité selon la revendication
9 ou 10, caractérisé en ce que lesdits moyens
de déclenchement & ressort (160,310) forcent
lesdits moyens de commande dans une direc-
tion vers la partie extréme de ladite extrémité
(159,250) de [l'articulation mobile, lesdits
moyens de déclenchement a ressort forgant
également ledit organe d'actionnement mobile
(78C, 225) dans une direction s'éloignant de la
partie extréme de ladite extrémité de I'articula-
tion mobile pour créer une séparation entre
ceux-ci, et lesdits moyens de commande
(150,228) lorsqu'ils sont libérés de ladite surfa-
ce latérale se déplacent dans la séparation
résultante entre la partie exir8me et ledit orga-
ne d'actionnement.

Interrupteur de sécurité selon I'une quelconque
des revendications 1 & 11, caractérisé en ce
qu'au moins une borne auxiliaire
(66,68;66A;66B,68B;66C, 68C;276,278) s'éten-
dant vers I'extérieur du logement
(16,16A,16B,16C,216) est disponible pour le
raccordement sur un circuit exiérieur, ladite
borne auxiliaire étant raccordée électriqguement
auxdits moyens de contact de sécurité auxiliai-
res (60,60A,60B,60C,270).

Interrupteur de sécurité selon I'une quelconque
des revendications 1 & 11, caraciérisé en ce
qu'une paire  de bornes  auxiliaires
(66,68;66B,68B;66C, 68C;276,278) s'étend vers
I'extérieur du logement (16, 16B,16C,216) dis-
ponible pour le raccordement sur un circuit
extérieur, lesdites paires de bornes auxiliaires
étant raccordées électriguement auxdits
moyens de contact de sécurité auxiliaires

(60,608B,60C,270).

Interrupteur de sécurité selon I'une quelconque
des revendications 1 a4 13, caractérisé en ce
que lesdits moyens de contact auxiliaires pro-
duisent une fonction de sécurité lorsqu'ils se
déplacent dans ladite deuxiéme relation, et la-
dite fonction de sécurité comprend un ou plus
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des éléments suivants : transmission d'un si-
gnal d'alarme sonore, transmission d'un signal
d'alarme visuel, interruption du circuit com-
mandé par lesdits contacts principaux.

Patentanspriiche

1.

Sicherheitsschalter (10, 10A, 10B, 10C, 10D),
der ein Gehduse (16, 16A, 16B, 16C, 216) hat,
in dem Hauptkontakte (54, 42; 54A, 42A; 54B,
42B; 54C, 42C; 244, 232) dadurch geschlossen
werden, daB eine bewegliche Betdtigungsein-
richiung (78, 78A, 78B, 78C, 225) in einer
Richtung zum SchilieBen einer elekirischen
Schaltung bewegt wird, wobei die Hauptkon-
takte dadurch getffnet werden, daB die Betéti-
gungseinrichtung in eine andere Richiung zur
Unterbrechung der Schaliung bewegt wird, da-
durch gekennzeichnet, daB der Sicherheits-
schalter  Hilfssicherheitskontakteinrichtungen
(60, 60A, 60B, 60C, 270) aufweist, die sich in
dem Schaltergehduse befinden und im Grund-
zustand eine erste Lage einnehmen, und daf
eine Steuereinrichtung (58, 80; 58A, 128; 150;
288) in dem Schaltergehduse vorgesehen ist,
die bewirkt, daB die Hilfskontakieinrichtungen
in eine zweite Lage sich bewegen, falls die
Hauptkontakte geschlossen bleiben, wenn die
Betdtigungseinrichtung sich in der anderen
Richtung bewegt, aber die Hauptkoniakie
durch Zusammenkleben geschlossen bleiben.

Sicherheitsschalter nach Anspruch 1, bei dem
ein beweglicher Schaltarm (50, 50A, 50B, 50C,
240) in dem Gehduse (16, 16A, 168, 16C, 216)
mit einem der Hauptkontakte (54, 54A, 54B,
54C, 244) beweglich ist, der sich auf dem
beweglichen Arm befindet, und bei dem der
bewegliche Schaltarm eine anormale Stellung
sinnimmt oder sich in diese bewegt, was auf-
tritt, wenn die Betétigungseinrichtung (78, 78A,
78B, 78C, 225) sich in die andere Richiung
bewegt, aber die Hauptkontakte durch Zusam-
menkleben geschlossen bleiben, dadurch ge-
kennzeichnet, daB die Steuereinrichtung (58,
80; 58A; 128; 150; 288) auf die anormale Stel-
lung des Schaltarms anspricht, um zu bewir-
ken, daB die Hilfssicherheitskontakieinrichtung
sich in die zweite Lage bewegt.

Sicherheitsschalter nach Anspruch 2, dadurch
gekennzeichnet, daB eine gedehnte Feder
(118, 142, 294) in dem Gehduse angeordnet
ist, um die Hilfssicherheitskontakteinrichtungen
(60B, 60C, 270) aus der ersten Lage zu der
zweiten Lage zu bewegen, daB die Steuerein-
richtung (128, 150, 288) im Grundzustand die
gedehnie Feder festhdlt, um die Hilfssicher-
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heitskontakteinrichtungen (60C, 270) in der er-
sten Lage zu halten, daB die Steuersinrichtung
ausgeldst wird, wenn die Betitigungseinrich-
tung (78B, 78C, 225) in die andere Richtung
(137, 256) bewegt wird, aber die Hauptkontakie
(54B, 42B; 54C, 42C; 244, 232) geschlossen
bleiben, um zu ermdglichen, daB die gedehnte
Feder die Hilfssicherheitskontaktsinrichtungen
in die zweite Lage bewegt.

Sicherheitsschalter nach Anspruch 2 oder 3,
bei dem ein bewegliches Verbindungsstlick
(104, 248) in dem Geh#use (16C, 216) vorge-
sehen ist, das ein Ende (159, 250) hat, das
sich mit dem beweglichen Schaltarm (50C,
240) bewegt, dadurch gekennzeichnet, daj
die Steuereinrichtung (150, 288) im Grundzu-
stand gegen eine Fliche des Endes des be-
weglichen Verbindungsstlickes anliegt und daB
die Steuereinrichtung ausgeldst wird, um sich
Uber das Ende des beweglichen Verbindungs-
stlicks hinaus zu bewegen, wenn die Betdti-
gungseinrichtung (78C, 225) in die andere
Richtung (137, 258) bewegt wird, aber die
Hauptkontakie (54C, 42C; 244, 232) geschlos-
sen bleiben.

Sicherheitsschalter nach Anspruch 3, bei dem
ein bewegliches Verbindungsstiick (104, 248)
im Gehduse (16C, 216) vorgesehen ist, das ein
Ende (159, 250) hat, das sich mit dem beweg-
fichen Schaltarm (50C, 240) bewegt, dadurch
gekennzeichnet, daB die Steuereinrichtung
(150, 288) im Grundzustand gegen eine Fldche
des Endes (159, 250) des beweglichen Verbin-
dungsstlicks anliegt, daB die gedehnte Feder
(12, 294) die Steuereinrichtung gegen das
Ende des beweglichen Verbindungsstiicks
driickt, und daB die Steuereinrichiung ausge-
I5st wird, um eine Bewegung Uber das Ende
des beweglichen Verbindungsstlicks hinaus
zuzulassen, wenn die Bet#tigungseinrichtung
(78C, 225) in die andere Richtung (137, 256)
bewegt wird, aber die Hauptkontakie (54C,
42C; 244, 232) geschlossen bleiben.

Sicherheitsschalter nach Anspruch 3 oder 5,
dadurch gekennzeichnet, daB die Hilfssicher-
heitskontakteinrichtungen (270) Federeinrich-
tungen (284) enthalten, die die Hilfssicherheits-
kontakteinrichtungen in die erste Lage drlk-
ken, und daB das Ausldsen der Steuereinrich-
tung bewirkt, daB die gedehnte Feder (294) die
Beaufschlagung durch die Federeinrichtungen
(284) ablenkt, um die Hilfssicherheitskontaki-
einrichtungen zu der zweiten Lage zu bewe-
gen.
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Sicherheitsschalter nach Anspruch 3 oder 5,
dadurch gekennzeichnet, daf die Hilfssicher-
heitskontakteinrichtungen (60C) im Grundzu-
stand der ersten Lage offen sind, und daB die
gedehnte Feder (142) die Hilfssicherheitskon-
takteinrichtungen zu der zweiten Lage bewegt,
in der die Hilfssicherheitskontakteinrichiungen
geschlossen sind.

Sicherheitsschalter nach Anspruch 3, 5 oder 6,
dadurch gekennzeichnet, dafl die Hilfssicher-
heitskontakteinrichtungen (270) im Grundzu-
stand der ersten Lage geschlossen sind, und
daB die gedehnte Feder (294) die Hilfssicher-
heitskontakteinrichtungen zu der zweiten Lage
bewegt, in der die Hilfssicherheitskontaktein-
richtungen offen sind.

Sicherheitsschalter nach Anspruch 3, 4, 5, 6, 7
oder 8, dadurch gekennzeichnet, daf die
Steuereinrichtung (150, 288) eine Ausldsefe-
dereinrichtung (160, 310) hat, die dieser be-
triebsmaBig zugeordnet ist, um die Steuerein-
richtung in eine Richtung parallel zu der Fla-
che des Endes (159, 250) des bewegbaren
Verbindungsstiicks zu drlicken, so daB die
Steuereinrichtung von der Flache geltst wird,
um sich {iber das Ende des bewegbaren Ver-
bindungsstiicks hinaus zu bewegen, wenn die
Betétigungseinrichtung (78C, 225) in die ande-
re Richtung (137, 256) bewegt wird, aber die
Hauptkontakte (54C, 42C; 244, 232) geschlos-
sen bleiben.

Sicherheitsschalter nach Anspruch @, dadurch
gekennzeichnet, daB die Ausldsefedereinrich-
tung (160, 310) eine Flachfeder ist.

Sicherheitsschalter nach Anspruch 9 oder 10,
dadurch gekennzeichnet, daB die AuslSsefe-
dereinrichtung (160, 310) die Steuereinrichtung
in Richtung zu dem #uBersten Ende des En-
des (159, 250) des beweglichen Verbindungs-
stlicks driickt, daB die Ausldsefedereinrichtung
auch die bewegliche Betdtigungseinrichtung
(78C, 225) in eine Richtung von dem &ufer-
sten Ende des Endes des beweglichen Verbin-
dungsstlicks wegdrlickt; um einen Abstand da-
zwischen zu erzeugen, und daB die Steuerein-
richtung (150, 288) sich in den sich ergeben-
den Abstand zwischen dem duBeren Ende und
der Betdtigungseinrichtung bewegt, wenn sie
von der Seitenflache freigegeben wird.

Sicherheitsschalter nach einem der Anspriiche
1 bis 11, dadurch gekennzeichnet, daB we-
nigstens ein HilfsanschluB (66, 68; 66A; 66B,
68B; 66C, 68C; 276, 278) sich von dem Ge-
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38

hduse (16, 16A, 16B, 16C, 216) nach aufen
erstreckt, der mit einer externen Schaltung ver-
bindbar ist, und daB dieser HilfsanschiuB elek-
trisch mit den Hilfssicherheitskontakteinrichtun-
gen (60, 60A, 60B, 60C, 270) verbunden ist.

Sicherheitsschalter nach einem der Anspriiche
1 bis 11, dadurch gekennzeichnet, daf ein
Paar Hilfsanschilisse (66, 68; 66B, 68B; 66C,
68C; 276, 278) , das mit einer externen Schal-
tung verbindbar ist, sich von dem Gehduse (16
168, 16C, 216) nach auBen ersireckt, und daf
dieses Paar von Hilfsanschilissen elekirisch
mit den Hilfssicherheitskontakteinrichtungen
(60, 60B, 60C, 270) verbunden ist.

Sicherheitsschalter nach einem der Anspriiche
1 bis 13, dadurch gekennzeichnet, da8 die
Hilfskontakteinrichtung eine Sicherheitsfunktion
erfiillt, wenn sie sich in die zweite Lage be-
wegt, und daB die Sicherheitsfunktion eine
oder mehrere der folgenden Einzelheiten um-
fapt: Ubertragen eines hdrbaren Alarmsignals,
Ubertragen eines sichtbaren Alarmsignals, Un-
terbrechen der Schaltung, die mitiels den
Hauptkontakien gesteuert wird.
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