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(57) A three-position switch is provided with a push
button (11) which is elastically supported by double
springs (21 and 22), switch operating lever (3) which is
extended inward in a direction almost perpendicular to
the push button (11) and has a projection (31) projecting
in the lateral direction at its front end, normally-on switch
(41) which is wiped in a direction almost perpendicular
to the direction of the movement of the lever (3), turned
on by being pressed by the projection (31) only when the
switch (41) is pressed, and turned off when the button
(11) is in a free state and the button (11) is strongly
depressed and largely wiped.
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Description

FIELD OF THE INVENTION

This invention relates to a three-position switch.
More specifically, this invention relates to a three-posi-
tion switch which is employable for a double purpose
including preparation for operation of a robot and emer-
gency stop of a robot and which is mounted on an oper-
ation board employable for teaching a robot.

BACKGROUND OF THE INVENTION

A three-position switch is defined as a switch which
isin an open or off position, when the push button thereof
is not pressed or is in the free position, turns to a closed
or on position, when the push button thereof is pressed
with a moderate degree of pressure, and turns to an open
or off position again, when the push button thereof is
pressed with a large degree of pressure. Although plural
three-position switches are available in the prior art,
none of them can be practically employed for an opera-
tion board for teaching a robot, because the external
dimension thereof is too large.

An operation board employable for teaching a robot
is usually designed to be held in the palm of a hand (usu-
ally a left hand) of an operater and the push buttons
thereof are designed to be pressed with a finger of the
other hand (usually aright hand) of the operater. A switch
for preparation for operation of a robot is arranged on an
operation board for teaching a robot at a location at which
a finger of a hand (usually a left hand) which holds the
operation board, automatically closes the switch, when
the operation board is held in the palm of a hand. There-
fore, a switch for preparation for operation of a robot is
automatically brought to a ready position, when an oper-
ation board for teaching a robot is held with a hand of an
operater. This means that an operation board for teach-
ing a robot is operable exclusively during a period in
which the operation board is held with a hand (usually a
left hand) and the switch for preparation for operation of
a robot is automatically closed by a finger of the hand.
In other words, an operation board for teaching a robot
is not operable, during a period in which the operation
board is not held with a hand (usually a left hand) and
the switch for preparation for operation of a robot is open.

When an emergency happened, the switch for prep-
aration for operation of a robot must be opened to stop
the operation. To fulfill this requirement, the grip of the
operation board for teaching a robot must be loosened,
when an emergency happened. This requirement is,
however, contrary to the principle of the human engineer-
ing. This is because any body is inclined to close his palm
with his fingers, when he is surpsised by an emergency,
during a period in which he is teaching a robot by using
an operation board which is held in his hand.

In this sense, a three-position switch is suitable for
a switch which is employable for a double purpose includ-
ing preparation for operation of a robot and emergency
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stop of a robot and which is mounted on an operation
board employable for teaching a robot. This is because
a three-position switch is in an open position, while it is
not held with a hand, turns to a closed position, when it
is held with a hand and resultantly its switch for prepara-
tion for operation of a robot is pressed with a moderate
degree of pressure, and turns to an open position again,
when the holder thereof is surprised by an emergency
and he grips the three-position switch with a large degree
of pressure.

As was described above, however, the three-posi-
tion switches available in the prior art are large in size
and none of them can be employed as a switch which is
employable for a double purpose including preparation
for operation of a robot and emergency stop of a robot
and which is mounted on an operation board employable
for teaching a robot. This is because a switch which is
employable for a double purpose including preparation
for operation of a robot and emergency stop of a robot
and which is mounted on an operation board employable
for teaching a robot is desired to be small enough to be
held in the palm of a hand of an operater. Therefore, itis
required to develope a three-position switch which is
small enough to be employed as a switch which is
employable for a double purpose including preparation
for operation of a robot and emergency stop of a robot
and which is mounted on an operation board employable
for teaching a robot.

The object of this invention is to provide a three-posi-
tion switch which has a function to be in an open position,
while the push button thereof is not pressed and the
switch is in the free position, turns to a closed position,
when the push button thereof is pressed with a moderate
degree of pressure, and turns to an open position again,
when the push button thereof is pressed with a large
degree of pressure and which is small in size.

SUMMARY OF THE INVENTION

A three-position switch in accordance with the first
embodiment of this invention is provided a push button
11 elastically supported by a double spring 21 and 22, a
switch operating rod 3 inwardly extending from the push
button 11 in the direction approximately perpendicular to
the push button 11 and having a lateral projection 31 pro-
jecting at the front end thereof, a normally-off switch 41
which operates in the direction approximately perpendic-
ular to the direction in which the push button 11 moves
and which turns to a closed position by a pressing action
with a moderate degree of pressure of the push button
11, which pressing action causes the projection 31 to
press the button of the normally-off switch 41 and which
is in an open position, during the period in which the push
button 11 is not pressed or is in the free position and
during the period in which the push button 11 is pressed
with a large degree of pressure.

The foot of the projection 31 is preferably made large
to make the operation of the normally-off switch 41
smooth.
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A three-position switch in accordance with the sec-
ond embodiment of this invention is provided a push but-
ton 12 elastically supported by a spring 23, a
combination of a normally-off switch 42 and a normally-
on switch 43 which are connected in series to each other
and which are arranged to face the push button 12, a
normally-off switch operating means 5 which turns the
normally-off switch 42 to a closed position, when the
push button 12 is pressed with a moderate degree of
pressure and when the push button 12 is pressed with a
large degree of pressure, and a normally-on switch oper-
ating means 6 which turns the normally-on switch 43 to
an open position, when the push button 12 is pressed
with a large degree of pressure.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic drawing illustrating the free
position of a three-position switch in accordance
with the first embodiment of this invention,

Fig. 2 is a schematic drawing of a three-position
switch in accordance with the first embodiment of
this invention, illustrating the position at which the
push button thereof is pressed with a moderate
degree of pressure,

Fig. 3 is a schematic drawing of a three-position
switch in accordance with the first embodiment of
this invention, illustrating the position at which the
push button thereof is pressed with a large degree
of pressure,

Fig. 4 is a schematic drawing illustrating the free
position of a three-position switch in accordance
with the second embodiment of this invention,

Fig. 5 is a schematic drawing of a three-position
switch in accordance with the second embodiment
of this invention, illustrating the position at which the
push button thereof is pressed with a moderate
degree of pressure, and

Fig. 6 is a schematic drawing of a three-position
switch in accordance with the second embodiment
of this invention, illustrating the position at which the
push button thereof is pressed with a large degree
of pressure.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

Referring to the drawings, a detailed description will
be presented below for three-position switches in
accordance with two embodiments of this invention.

FIRST EMBODIMENT

Referring to Fig. 1, a push button 11 is a bar. The
reason why the push button 11 is a bar is to enable one
hand of an operater to hold the three-position switch in
the palm of his hand, when the three-position switch is
employed as a switch for preparation for operation of a
robot and for emergency stop of a robot and which is
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mounted on an operation board for teaching a robot. The
push button of a bar 11 is elastically supported by a dou-
ble spring, so that it is suspended in the free position.
The double spring consists of a weak spring 21 and a
strong spring 22 both of which are wound on a single
bobbin. When the double spring is pressed with a mod-
erate degree of pressure, the weak spring 21 deforms,
and when the double spring is pressed with a large
degree of pressure, the both springs 21 and 22 deform.

A switching rod 3 inwardly extends from the push
button 11 in the direction approximately perpendicular to
the push button 11 and has a projection 31 which laterally
projects at the front end thereof. The projection 31 has
a shape of trapezoid, so that the move of a normally-off
switch 41 to be referred to later is made smooth.

The normally-off switch 41 turns to a closed position
exclusively when the push button 11 is pressed with a
moderate degree of pressure to cause the projection 31
to press a button of the normally-off switch 31. The button
of the normally-off switch 41 preferably has a shape of
trapezoid for the purpose to make the move of the nor-
mally-off switch 41 smooth.

Fig. 1 illustrates the free position in which the push
button 11 is not pressed. In this position, the normally-
off switch 41 is in an open position.

Referring to Fig. 2, the normally-off switch 41 turns
to a closed position, when the push button 11 is pressed
with a moderate degree of pressure.

Referring to Fig. 3, the normally-off switch 41 turns
to an open position again, when the push button 11 is
pressed with a large degree of pressure.

The foregoing description has clarified that a three-
position switch in accordance with the first embodiment
of this invention has a function to be in an open position,
when the push button thereof is not pressed, tobe in a
closed position, when the push button thereof is pressed
with a moderate degree of pressure, and tobe in an open
position again, when the push button thereof is pressed
with a large degree of pressure, and is small in size.
Therefore, the three-position switch in accordance with
the first embodiment of this invention can be employed
as a switch employable for a double purpose including
preparation for operation of a robot and emergency stop
of a robot and which is mounted on an operation board
for teaching a robot.

SECOND EMBODIMENT

Referring to Fig. 4, a push button 12 is a bar. The
reason why the push button 12 is a bar is to enable one
hand of an operater to hold the three-position switch in
the palm of his hand, when the three-position switch is
employed as a switch which is employable for prepara-
tion for operation of a robot and for emergency stop of a
robot and which is mounted on an operation board for
teaching a robot and to make it possible to operate two
independent switches with one push button. The push
button 12 is elastically supported by a spring 23.
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A normally-off switch 42 and a normally-on switch
43 are connected in series to each other. This series cir-
cuit is in an open position, while the push button 12 is
not pressed.

One example of a normally-off switch operating
means 5 is a spring having a long operating span. The
normally-off switch operating means 5 keeps the nor-
mally-off switch 42 in a closed position, during the period
in which the push button 12 is pressed with a moderate
degree of pressure and during the period in which the
push button 12 is pressed with a large degree of pres-
sure.

One example of a normally-on switch operating
means 6 is a projection projected from the push button
12. The normally-on switch operating means 6 turns the
normally-on switch 43 to an open position, when the
push button 12 is pressed with a large degree of pres-
sure.

Referring to Fig. 5, when the push button 12 is
pressed with a moderate degree of pressure, the nor-
mally-off switch 42 turns to a closed position, and the
normally-on switch 43 remains in a closed position. In
this position, the series circuit of the normally-off switch
42 and the normally-on switch 43 is in a closed position.

Referring to Fig. 6, when the push button 12 is
pressed with a large degree of pressure, the normally-
on switch 43 turns to an open position and the normally-
off switch 42 remains in a closed position. In this position,
the series circuit of the normally-off switch 42 and the
normally-on switch 43 is in an open position.

The foregoing description has clarified that a three-
position switch in accordance with the second embodi-
ment of this invention has a function to be in an open
position, when the push button thereof is not pressed, to
be in a closed position, when the push button thereof is
pressed with a moderate degree of pressure, and to be
in an open position again, when the push button thereof
is pressed with a large degree of pressure, and is small
in size. Therefore, the three-position switch in accord-
ance with the second embodiment of this invention can
be employed as a switch employable for a double pur-
pose including preparation for operation of a robot and
emergency stop of a robot and which is mounted on an
operation board employable for teaching a robot.

In conclusion, the foregoing description has clarified
that either of the three-position switches in accordance
with this invention has a function to be in an open posi-
tion, when the push button thereof is not pressed, to be
in a closed position, when the push button thereof is
pressed with a moderate degree of pressure, and to be
in an open position again, when the push button thereof
is pressed with a large degree of pressure, and is small
in size. Therefore, either of the three-position switches
in accordance with this invention can be employed as a
switch employable for a double purpose including prep-
aration for operation of a robot and emergency stop of a
robot and which is mounted on an operation board
employable for teaching a robot.
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Claims

1. A three-position switch comprising :
a push button 11 elastically supported by a double
spring 21 and 22,
a switch operating rod 3 inwardly extending from
said push button 11 in the direction approximately
perpendicular to said push button 11 and having a
lateral projection 31 projecting at the front end
thereof, and
a normally-off switch 41 which operates in the direc-
tion approximately perpendicular to the direction in
which said push button 11 moves and which turns
to a closed position by a pressing action with a mod-
erate degree of pressure of said push button 11,
which pressing action causes said projection 31 to
press the button of said normally-off switch 41 and
which is in an open position, during the period in
which said push button 11 is not pressed and during
the period in which said push button 11 is pressed
with a large degree of pressure.

2. A three-position switch in accordance with claim 1,
wherein said projection 31 is a trapezoid.

3. Athree-position switch comprising :
a push button 12 elastically supported by a spring
23,
a combination of a normally-off switch 42 and a nor-
mally-on switch 43 which are connected in series to
each other and which are arranged to face said push
button 12,
a normally-off switch operating means 5 which turns
said normally-off switch 42 to a closed position,
when said push button 12 is pressed with a moder-
ate degree of pressure and when said push button
12 is pressed with a large degree of pressure, and
a normally-on switch operating means 6 which turns
said normally-on switch 43 to an open position,
when said push button 12 is pressed with a large
degree of pressure.
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