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(54)  TIME SWITCH

(67)  Atime switch (1) includes a contact mechanism
(40) switched to an activation state, in which the contact
mechanism (40) electrically connects a power supply (2)
and an electricdevice (3), or a deactivation state, in which
the contact mechanism (40) electrically disconnects the
power supply (2) and the electric device (3). The time
switch (1) further includes a cam mechanism (30) that
mechanically drives the contact mechanism (40) to
switch the contact mechanism (40) between the activa-
tion state and the deactivation state, a rotation shaft (21)

Fig.1

capable of transmitting torque to the cam mechanism
(30), and a knob (22) that is coupled to the rotation shaft
(21) to switch an operation state of the contact mecha-
nism (40). In addition, the time switch (1) includes a ratch-
et mechanism (25) that allows rotation of the rotation
shaft (21) when the knob (22) receives force that rotates
the knob (22) in a first direction and restricts rotation of
the rotation shaft (21) when the knob (22) receives force
that rotates the knob (22) in a second direction.
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Description

[0001] The present invention relates to a time switch.
[0002] A known time switch, which is arranged in an
electric power line that electrically connects a power sup-
ply and an electric device, manages the time at which
the supply of power from the power supply to the electric
device is started and the time at which the supply of power
from the power supply to the electric device is stopped.
Japanese Laid-Open Patent Publication No. 2005-63923
discloses one example of a conventional time switch that
includes a contact mechanism, a cam mechanism, and
a timer mechanism. The contact mechanism is switched
between an activation state in which the contact mech-
anism closes the electric power line and a deactivation
state in which the contact mechanism opens the electric
power line. The cam mechanism switches the operation
state of the contact mechanism. The timer mechanism
operates the cam mechanism in accordance with the
measured time. The time switch further includes an elec-
tric motor, which drives the timer mechanism with power
supplied from a commercial power supply, and an acti-
vating pin and a deactivating pin, which are attached to
the timer mechanism to switch the operation state of the
contact mechanism. The activating pin and the deacti-
vating pin are coupled to the timer mechanism in a re-
movable manner.

[0003] In the above time switch, the timer mechanism
to which the activating pin and the deactivating pin are
attached is driven to change the rotation positons of the
activating pin and the deactivating pin relative to the cam
mechanism as time elapses. For example, if the activat-
ing pin comes into contact with the cam mechanism when
the contact mechanism is deactivated, the torque of the
timer mechanism moves the cam mechanism so that the
operation state of the contact mechanism is switched
from the deactivation state to the activation state. This
starts the supply of power from the power supply to the
electric device. If the deactivating pin comes into contact
with the cam mechanism when the contact mechanism
is activated, the torque of the timer mechanism moves
the cam mechanism so that the operation state of the
contact mechanism is switched from the activation state
to the deactivation state. This stops the supply of power
from the power supply to the electric device.

[0004] In addition to the above mechanism that uses
the timer mechanism to switch the operation state of the
contact mechanism, the above switch includes a knob
that is rotated by a user to switch the operation state of
the contact mechanism. The torque applied to the knob
is transmitted to the cam mechanism by a rotation shaft.
The knob may be rotated to and positioned at a first op-
eration position, at which the knob switches the operation
state of the contact mechanism to the activation state,
and a second operation position, at which the knob
switches the operation state of the contact mechanism
to the deactivation state. The knob is rotated in a first
direction, which may be the clockwise direction, to alter-
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nately switch the operation position of the knob to the
first operation position and the second operation position.
[0005] When the operation position of the knob is
changed to the first operation position, the rotation of the
knob moves the cam mechanism so that the operation
state of the contact mechanism is switched from the de-
activation state to the activation state. When the opera-
tion position of the knob is changed to the second oper-
ation position, the rotation of the knob moves the cam
mechanism so that the operation state of the contact
mechanism is switched from the activation state to the
deactivation state.

[0006] In the time switch, even if the knob receives an
external force that acts to rotate the knob in a second
direction, which is a direction opposite to the first direction
and may be the counterclockwise, the relationship of the
cam mechanism and the contact mechanism does not
allow the knob, the rotation shaft, and the cam mecha-
nism to rotate in the second direction. Thus, even when
the user erroneously applies force to the knob in the sec-
ond direction, the force does not rotate the knob. This
allows the user to recognize that the knob is rotated in
the opposite, or incorrect, direction. However, if the user
cannot understand that the knob is configured to be ro-
tatable in only one direction, the user may apply a strong
force to the knob in the second direction. The force, when
transmitted to the contact mechanism, may deform or
damage the components of the contact mechanism.
[0007] Itis an object of the presentinvention to provide
a time switch that restricts the application of a large load
to a contact mechanism.

[0008] According to one aspect of the present inven-
tion, a time switch for use with a power supply and an
electric device is provided. The time switch includes a
contact mechanism switched to an activation state, in
which the contact mechanism electrically connects a
power supply and an electric device, or a deactivation
state, in which the contact mechanism electrically dis-
connects the power supply and the electric device, acam
mechanism that mechanically drives the contact mech-
anism to switch the contact mechanism between the ac-
tivation state and the deactivation state, a rotation shaft
capable of transmitting torque to the cam mechanism,
and a knob coupled to the rotation shaft. When the knob
is set at a first operation position, the knob switches an
operation state of the contact mechanism to the activa-
tion state. When the knob is set at a second operation
position, the knob switches the operation state of the con-
tact mechanism to the deactivation state. The time switch
includes a ratchet mechanism that allows rotation of the
rotation shaft when the knob receives force that rotates
the knob in a first direction and restricts rotation of the
rotation shaft when the knob receives force that rotates
the knob in a second direction, which is opposite to the
first direction.

[0009] In the time switch according to the above as-
pect, the application of a large load to the contact mech-
anism is restricted. Other aspects and advantages of the
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invention will become apparent from the following de-
scription, taken in conjunction with the accompanying
drawings, illustrating by way of example the principles of
the invention.

[0010] Theinvention, together with objects and advan-
tages thereof, may best be understood by reference to
the following description of the presently preferred em-
bodiments together with the accompanying drawings in
which:

Fig. 1 is a block diagram showing one embodiment
of a time switch;

Fig. 2 is a front view showing one example of the
time switch of Fig. 1;

Fig. 3 is a cross-sectional view taken along line D3-
D3 in Fig. 2;

Fig. 4 is a perspective view of a manual switch mech-
anism and a cam mechanism shown in Fig. 3;

Fig. 5 is a rear view showing a contact mechanism
when activated; and

Fig. 6 is a rear view showing the contact mechanism
when deactivated.

[0011] Fig. 1 is a block diagram showing the relation-
ship between the main components of a time switch 1
according to one embodiment. In Fig. 1, the solid lines
show the mechanical connection between the compo-
nents of the time switch 1, and the broken lines show the
electrical connection between the components of the
time switch 1.

[0012] Thetime switch 1is arranged in an electric pow-
er line that electrically connects a power supply 2 and an
electric device 3. One example of the power supply 2 is
a commercial power supply. One example of the electric
device 3 is an electric lock installed in a building. When
a contact mechanism 40 of the time switch 1 is activated,
the power supply 2 and the electric device 3 are electri-
cally connected. When the contact mechanism 40 of the
time switch 1 is deactivated, the power supply 2 and the
electric device 3 are electrically disconnected.

[0013] In addition to the contact mechanism 40, the
time switch 1 includes a cam mechanism 30, which me-
chanically drives the contact mechanism 40 to switch the
operation state of the contact mechanism 40, a timer
mechanism 60, which operates the cam mechanism 30
in accordance with the measured time, and adrive source
50, which drives the timer mechanism 60. One example
of the drive source 50 is an electric motor. The timer
mechanism 60 includes a dial 61, which is rotated by the
drive force of the drive source 50. The dial 61 is essen-
tially a clock that measures the present time.

[0014] The time switch 1 further includes a case 10,
which forms the contour of the time switch 1, a setting
pin 63, which uses the torque of the timer mechanism 60
to operate the cam mechanism 30, and a manual switch
mechanism 20, which is operated to switch the operation
state of the contact mechanism 40. The contact mecha-
nism 40, the cam mechanism 30, the timer mechanism
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60, and the drive source 50 are accommodated in the
case 10.

[0015] The setting pin 63, which is coupled to the dial
61 in a removable manner, rotates integrally with the dial
61 when attached to the dial 61. The time switch 1 in-
cludes two types of setting pins 63, namely, an activating
pin 63A and a deactivating pin 63B. The activating pin
63Ais attached to the dial 61 to switch the operation state
of the contact mechanism 40 to the activation state. The
deactivating pin 63B is attached to the dial 61 to switch
the operation state of the contact mechanism 40 to the
deactivation state.

[0016] The manual switch mechanism 20 may be lo-
cated at a first operation position, at which the manual
switch mechanism 20 sets the operation state of the con-
tact mechanism 40 to the activation state, and a second
operation position, at which the manual switch mecha-
nism 20 sets the operation state of the contact mecha-
nism 40 to the deactivation state. The operation position
of the manual switch mechanism 20 is changed by the
user. When the operation position of the manual switch
mechanism 20 is set to the first operation position, the
cam mechanism 30 is operated regardless of the rotation
position of the activating pin 63A. This switches the op-
eration state of the contact mechanism 40 to the activa-
tion state. When the operation position of the manual
switch mechanism 20 is set to the second operation po-
sition, the cam mechanism 30 is operated regardless of
the rotation position of the deactivating pin 63B. This
switches the operation state of the contact mechanism
40 to the deactivation state.

[0017] Fig. 2 is a front view showing one example of
the time switch 1.

[0018] The case 10 includes a main wall 11, which
forms the front surface of the case 10, side walls 12,
which form the side surfaces of the case 10, and a dial
arrangement portion 13, in which the dial 61 is arranged.
The dial arrangement portion 13 is arecess thatis formed
in the substantially middle portion of the case 10 and
opens in the main wall 11.

[0019] The time switch 1 further includes a terminal
group 14, to which power supply wires (not shown) and
device wires (not shown) are connected. The power sup-
ply wires are connected to the power supply 2 (refer to
Fig. 1), and the device wires are connected to the electric
device 3 (refer to Fig. 1). The terminal group 14, which
is located in the lower portion of the case 10, includes a
first terminal 14A, a second terminal 14B, a third terminal
14C, and a fourth terminal 14D.

[0020] A power supply wire connected to the positive
terminal of the power supply 2 is connected to the first
terminal 14A. A power supply wire connected to the neg-
ative terminal of the power supply 2 is connected to the
second terminal 14B. A device wire connected to the neg-
ative terminal of the electric device 3 is connected to the
third terminal 14C. A device wire connected to the posi-
tive terminal of the electric device 3 is connected to the
fourth terminal 14D. The first and second terminals 14A



5 EP 3 038 122 A1 6

and 14B may be referred to as power input terminals.
The third and fourth terminals 14C and 14D may be re-
ferred to as power output terminals.

[0021] In addition, the time switch 1 includes a trans-
parent protection cover 15 and a back cover 16 (refer to
Fig. 3), which are coupled to the case 10 in a removable
manner. The protection cover 15 is attached to the case
10 to cover the front surface of the case 10. The back
cover 16 is attached to the case 10 to cover the back
portion of the manual switch mechanism 20 and the back
portion of the cam mechanism 30 (refer to Fig. 3).
[0022] The timer mechanism 60 includes the dial 61
and a time plate 62, which indicates the present time. In
one example, the dial 61 rotates once every twenty-four
hours. The front surface of the dial 61 includes time marks
(not shown) indicating twenty-four hours of time.

[0023] The time plate 62 includes a present time indi-
cator 62A, which indicates the present time, and a rota-
tion direction indicator 62B, which is represented by an
arrow that indicates the rotation direction of the dial 61.
When the rotation position of the dial 61 relative to the
time plate 62 is set so that the time mark indicating the
present time on the dial 61 is aligned with the present
time indicator 62A of the time plate 62, the time measured
by the dial 61 corresponds to the present time. From this
state, when the dial 61 continues to be operated by the
drive force of the drive source 50 (refer to Fig. 1), the
time mark of the dial 61 corresponding to the present
time indicator 62A of the time plate 62 will indicate the
present time.

[0024] The structure of the manual switch mechanism
20 will now be described with reference to Figs. 3 and 4.
[0025] The manual switch mechanism 20 includes a
rotation shaft 21, which is supported by a bearing 16A of
the back cover 16 rotationally relative to the case 10, a
shaft case 24, which partially covers the rotation shaft
21, a ratchet mechanism 25, which restricts the rotation
direction of the rotation shaft 21, a knob 22, which is
operated to switch the operation state of the contact
mechanism 40, and afirst gear 23, which is engaged with
a second gear 34 of the cam mechanism 30. The shaft
case 24 is formed integrally with the back cover 16. The
rotation shaft 21 is slidable with respect to the shaft case
24 in the axial direction.

[0026] The ratchet mechanism 25 includes movable
pawls 25A, which are formed on the outer circumference
of the rotation shaft 21, and immovable pawls 25B, which
are formed on the end surface of the shaft case 24. The
movable pawls 25A and the immovable pawls 25B are
formed at regular intervals in the circumferential direc-
tion. The rotation shaft 21, the knob 22, the first gear 23,
and the movable pawls 25A may be formed integrally as
a single member. The knob 22 projects toward the front
of the case 10 through a hole that is formed in the main
wall 11 of the case 10. The first gear 23 is an external
gear that is formed on the outer circumference of the
rotation shaft 21.

[0027] Each movable pawl 25A includes an end sur-
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face that extends in the axial direction of the rotation shaft
21, and each immovable pawl 25B includes an end sur-
face that extends in the axial direction of the rotation shaft
21. Further, the end surface of each movable pawl 25A
is opposed to the end surface of one of the immovable
pawls 25B in the circumferential direction of the rotation
shaft 21. When force is applied to the knob 22 to rotate
the knob 22 in afirstdirection, which may be the clockwise
directionin afront view of the case 10, the movable pawls
25A of the rotation shaft 21 move over the immovable
pawls 25B of the shaft case 24. This rotates the rotation
shaft 21 in the first direction relative to the shaft case 24.
The ratchet mechanism 25 may produce, by means of
the pawls 25A and 25B, a clicking feedback that is per-
ceivable by the user when the user rotates the knob 22
in the first direction.

[0028] When force is applied to the knob 22 to rotate
the knob 22 in a second direction, which is opposite to
the first direction, the movable pawls 25A of the rotation
shaft 21 are caught by the immovable pawls 25B of the
shaft case 24. More specifically, the end surfaces of the
movable pawls 25A of the rotation shaft 21 abut against
the end surfaces of the immovable pawls 25B. This re-
stricts rotation of the rotation shaft 21 in the second di-
rection relative to the shaft case 24.

[0029] Thus, the ratchet mechanism 25 allows rotation
of the rotation shaft 21 when the knob 22 receives force
that acts to rotate the knob 22 in the first direction and
restricts rotation of the rotation shaft 21 when the knob
22 receives force that acts to rotate the knob 22 in the
second direction. The first direction is the same as the
direction in which the dial 61 rotates to measure time.
[0030] As viewed in Fig. 2, the knob 22 is located in a
longitudinally upper portion of the case 10 at a lateral end
of the case 10. The main wall 11 of the case 10 includes
afirst operation position mark 17 and a second operation
position mark 18, which indicate the operation positions
of the knob 22, that is, the operation positions of the man-
ual switch mechanism 20. In one example, each of the
first operation position mark 17 and the second operation
position mark 18 includes symbols and characters print-
ed on the main wall 11.

[0031] The knob 22 includes a hollow tubular portion
22A, which opens in a distal end of the knob 22, and a
mark 22B, which indicates the operation position of the
knob 22 and the operation state of the contact mecha-
nism 40 (refer to Fig. 3). In one example, the mark 22B
is a rib arranged in the hollow tubular portion 22A and
has arectangular front surface. When the knob 22 rotates
relative to the case 10, the mark 22B rotates. This chang-
es the positions of the short sides (outermost ends of
mark 22B) of the rectangular front surface.

[0032] When the operation position of the knob 22 is
set to the first operation position, the mark 22B (in par-
ticular, one short side of rectangular front surface) is di-
rected toward the first operation position mark 17. From
the relationship of the mark 22B (one short side of rec-
tangular front surface) and the first operation position
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mark 17, the user can acknowledge that the operation
position of the manual switch mechanism 20 is set to the
first operation position and that the operation state of the
contact mechanism 40 is set to the activation state.
[0033] When the operation position of the knob 22 is
set to the second operation position, the mark 22B (in
particular, one short side of rectangular front surface) is
directed toward the second operation position mark 18.
From the relationship of the mark 22B (one short side of
rectangular front surface) and the second operation po-
sition mark 18, the user can acknowledge that the oper-
ation position of the manual switch mechanism 20 is set
to the second operation position and that the operation
state of the contact mechanism 40 is set to the deactiva-
tion state.

[0034] The structure of the contact mechanism 40 will
now be described with reference to Figs. 5 and 6.
[0035] The contactmechanism40includes afirst metal
plate 41 and a second metal plate 42, which are electri-
cally connected to the terminals (refer to Fig. 2) of the
terminal group 14, and a base 43, which supports the
metal plates 41 and 42. The base 43 is fixed to the case
10 (refer to Fig. 3). Each of the metal plates 41 and 42
is press-fitted to a groove 43A, which is formed in the
base 43.

[0036] In one example, the first metal plate 41 is elec-
trically connected to the fourth terminal 14D (refer to Fig.
2), and the second metal plate 42 is electrically connected
to the first terminal 14A (refer to Fig. 2). The first metal
plate 41 includes a first contact 41A. The second metal
plate 42 includes a second contact 42A. The cam mech-
anism 30 moves the metal plates 41 and 42 to change
the distance of the first contact 41 A and the second con-
tact 42A.

[0037] When the first metal plate 41 and the second
metal plate 42 move toward each other so that the first
contact 41 A and the second contact 42A contact each
other, the power supply 2 and the electric device 3 (refer
to Fig. 1) are electrically connected. When the first metal
plate 41 and the second metal plate 42 move away from
each other so that the first contact 41 A and the second
contact 42A are separated from each other, the power
supply 2 and the electric device 3 are electrically discon-
nected.

[0038] The structure of the cam mechanism 30 will now
be described with reference to Figs. 3 and 4.

[0039] The cam mechanism 30 includes a camshaft
31, which is supported by a bearing 10A of the case 10
and the bearing 16A of the back cover 16 rotationally
relative to the case 10, and setting pin cams 32, which
are configured to contact the setting pins 63 (refer to Fig.
2). The cam mechanism 30 further includes switch cams
33, which are configured to contact the metal plates 41
and 42, and the second gear 34, which is engaged with
the first gear 23. The camshaft 31, the setting pin cams
32, the switch cams 33, and the second gear 34 are
formed integrally as a single member. The second gear
34 is an external gear that is formed on the outer circum-
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ference of the camshaft 31. In one example, the second
gear 34 has twice as much teeth as the first gear 23.
[0040] The setting pin cams 32 include four first setting
pin cams 32A, which contact the activating pin 63A (refer
to Fig. 2), and four second setting pin cams 32B, which
contact the deactivating pin 63B (refer to Fig. 2). Each
of the first setting pin cams 32A and each of the second
setting pin cams 32B radially project from the outer cir-
cumference of the camshaft 31 and are formed at regular
intervals in the circumferential direction of the camshaft
31.

[0041] The phase of each first setting pin cam 32A and
the phase of each second setting pin cam 32B in the
circumferential direction of the camshaft 31 have a pre-
determined phase difference. One example of the pre-
determined phase difference is 45°. Further, each first
setting pin cam 32A and each second setting pin cam
32B are located at different positions in the axial direction
of the camshaft 31.

[0042] When the rotation shaft 21 is rotated in the first
direction, the camshaft 31 is rotated in the second direc-
tion. In one example, whenever the rotation shaft 21 is
rotated by 90° in the first direction, the camshaft 31 ro-
tated by 45° in the second direction. Rotation of the cam-
shaft 31 in the second direction changes the positions of
each setting pin cam 32A and each setting pin cam 32B
relative to the dial arrangement portion 13.

[0043] When the operation position of the knob 22 is
set to the first operation position, the rotation phase of
the camshaft 31 is set to a first rotation phase. One of
the second setting pin cams 32B projects from the dial
arrangement portion 13, and all of the first setting pin
cams 32A are accommodated in the case 10. The second
setting pin cam 32B that projects from the dial arrange-
ment portion 13 and the tab of the deactivating pin 63B
that is attached to the dial 61 are located at substantially
the same position in the axial direction of the dial arrange-
ment portion 13. Thus, the first rotation phase of the cam
mechanism 30 allows the deactivating pin 63B to come
into contact with the second setting pin cam 32B, and
the first rotation phase of the cam mechanism 30 does
not allow the activating pin 63A to come into contact with
the first setting pin cam 32A. In the illustrated cam mech-
anism 30, four rotation phases correspond to the first
rotation phase. The four rotation phases are, forexample,
0°, 90°, 180°, and 270°.

[0044] When the operation position of the knob 22 is
set to the second operation position, the rotation phase
of the camshaft 31 is set to a second rotation phase. In
this case, one of the first setting pin cams 32A projects
from the dial arrangement portion 13, and all of the sec-
ond setting pin cams 32B are accommodated in the case
10. The first setting pin cam 32A that projects from the
dial arrangement portion 13 and the tab of the activating
pin 63A that is attached to the dial 61 are located at sub-
stantially the same position in the axial direction of the
dial arrangement portion 13. Thus, the second rotation
phase of the cam mechanism 30 allows the activating
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pin 63A to come into contact with the first setting pin cam
32A, and the second rotation phase of the cam mecha-
nism 30 does not allow the deactivating pin 63B to come
into contact with the second setting pin cam 32B. In the
illustrated cam mechanism 30, four rotation phases cor-
respond to the firstrotation phase. The four rotation phas-
es are, for example, 45°, 135°, 225°, and 315°.

[0045] The switch cams 33 include four first switch
cams 33A, which are configured to contact the first metal
plate 41, and four second switch cams 33B, which are
configured to contact the second metal plate 42. The first
switch cams 33A and the second switch cams 33B radi-
ally project from the outer circumference of the camshaft
31 and are formed at regular intervals in the circumfer-
ential direction of the camshaft 31.

[0046] The phase of each first switch cam 33A and the
phase of each second switch cam 33B in the circumfer-
ential direction of the camshaft 31 have a predetermined
phase difference. One example of the predetermined
phase difference is 45°. Further, each first switch cam
33A and each second switch cam 33B are located at
different positions in the axial direction of the camshaft
31.

[0047] As shown in Fig. 5, when the rotation phase of
the camshaft 31 is set to the first rotation phase, the sec-
ond switch cams 33B push the second metal plate 42
toward the first metal plate 41, and the first switch cams
33A do not push the first metal plate 41. Thus, the first
contact 41 A and the second contact 42A come into con-
tact with each other. That is, the operation state of the
contact mechanism 40 is set to the activation state. Fur-
ther, in this state, a distal end of the first metal plate 41
comes into contact with an end surface of the first switch
cam 33A. Accordingly, even if the camshaft 31 receives
the torque that acts to rotate the first switch cam 33A in
the first direction, the distal end of the first metal plate 41
comes into contact with the end surface of the first switch
cam 33A to restrict rotation of the camshaft 31 in the first
direction.

[0048] As shown in Fig. 6, when the rotation phase of
the camshaft 31 is set to the second rotation phase, the
first switch cams 33A push the first metal plate 41 so that
the first metal plate 41 is separated from the second metal
plate 42, and the second switch cams 33B do not push
the second metal plate 42. Thus, the first contact 41A
does not come into contact with the second contact 42A.
Thatis, the operation state of the contact mechanism 40
is set to the deactivation state. Further, in this state, a
distal end of the second metal plate 42 comes into contact
with an end surface of the second switch cam 33B. Ac-
cordingly, even if the camshaft 31 receives the torque
that acts to rotate the second switch cam 33B in the first
direction, the distal end of the second metal plate 42
comes into contact with the end surface of the second
switch cam 33B to restrict rotation of the camshaft 31 in
the first direction.

[0049] The operation of the time switch 1 will now be
described with reference to Fig. 3.
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[0050] The time switch 1 allows the user to use a first
mode, in which the contact mechanism 40 is automati-
cally operated by a timer function of the timer mechanism
60, and a second mode, in which the contact mechanism
40 is manually operated by the manual switch mecha-
nism 20.

[0051] In the first mode, the time switch 1 is operated
in the following manner. For example, the contact mech-
anism 40 is initially deactivated. From this state, the timer
function of the timer mechanism 60 switches the opera-
tion state of the contact mechanism 40 from the deacti-
vation state to the activation state at a first predetermined
time and switches the operation state of the contact
mechanism 40 from the activation state to the deactiva-
tion state at a second predetermined time, which follows
the first predetermined time.

[0052] First, the protection cover 15 is removed from
the case 10. The activating pin 63A (refer to Fig. 2) is
attached to a position of the dial 61 corresponding to the
first predetermined time, and the deactivating pin 63B
(refer to Fig. 2) is attached to a position of the dial 61
corresponding to the second predetermined time. Then,
the protection cover 15 is reattached to the case 10. The
setting of the operation position of the knob 22 and the
attachment of the setting pin 63 (refer to Fig. 2) may be
performed in any order.

[0053] Rotation of the dial 61 moves the activating pin
63A toward the first setting pin cam 32A that projects
from the dial arrangement portion 13. When the present
time reaches the first predetermined time, the activating
pin 63A comes into contact with the first setting pin cam
32A and continues to rotate while pushing the first setting
pin cam 32A. When thefirst setting pin cam 32A is pushed
by the activating pin 63A, the camshaft 31 rotates in the
second direction. This changes the rotation phase of the
camshaft 31 from the second rotation phase to the first
rotation phase.

[0054] Thus, as shown in Figs. 5 and 6, the operation
state of the contact mechanism 40 is switched from the
deactivation state to the activation state. The rotation of
the camshaft 31 is transmitted to the contact mechanism
40. Further, as shown in Fig. 4, the rotation of the cam-
shaft 31 is transmitted to the rotation shaft 21 by the en-
gagement of the second gear 34 with the first gear 23 of
the rotation shaft 21. Accordingly, as the rotation phase
of the camshaft 31 changes from the second rotation
phase to the first rotation phase, the rotation shaft 21
rotates to change the operation position of the knob 22
from the second operation position to the first operation
position.

[0055] Further rotation of the dial 61 moves the deac-
tivating pin 63B toward the second setting pin cam 32B
that projects from the dial arrangement portion 13. When
the presenttime reaches the second predetermined time,
the deactivating pin 63B comes into contact with the sec-
ond setting pin cam 32B and continues to rotate while
pushing the second setting pin cam 32B. When the sec-
ond setting pin cam 32B is pushed by the deactivating
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pin 63B, the camshaft 31 rotates in the second direction.
This changes the rotation phase of the camshaft 31 from
the first rotation phase to the second rotation phase.
[0056] Thus, as shown in Figs. 5 and 6, the operation
state of the contact mechanism 40 is switched from the
activation state to the deactivation state. The rotation of
the camshaft 31 is transmitted to the contact mechanism
40. Further, as shown in Fig. 4, the rotation of the cam-
shaft 31 is transmitted to the rotation shaft 21 by the en-
gagement of the second gear 34 with the first gear 23 of
the rotation shaft 21. Accordingly, as the rotation phase
of the camshaft 31 changes from the first rotation phase
to the second rotation phase, the rotation shaft 21 rotates
to change the operation position of the knob 22 from the
first operation position to the second operation position.
[0057] In the second mode, the time switch 1 is oper-
ated in the following manner.

[0058] First, the protection cover 15 is removed from
the case 10. The user rotates the knob 22 fromthe second
operation position to the first operation position. The ro-
tation of the knob 22, that is, the rotation of the rotation
shaft 21 shown in Fig. 4, is transmitted to the camshaft
31 via the first gear 23 and the second gear 34. As a
result, the rotation phase of the camshaft 31 changes
from the second rotation phase to the first rotation phase.
Accordingly, as shown in Figs. 5 and 6, the operation
state of the contact mechanism 40 is switched from the
deactivation state to the activation state.

[0059] The user rotates the knob 22 from the first op-
eration position to the second operation position. The
rotation of the knob 22, that is, the rotation of the rotation
shaft 21 shown in Fig. 4, is transmitted to the camshaft
31 via the first gear 23 and the second gear 34. As a
result, the rotation phase of the camshaft 31 changes
from the first rotation phase to the second rotation phase.
Accordingly, as shown in Figs. 5 and 6, the operation
state of the contact mechanism 40 is switched from the
activation state to the deactivation state.

[0060] Inthe second mode, when the knob 22 receives
a force that acts to rotate the knob 22 in the second di-
rection, the force is received by the movable pawls 25A
(refer to Fig. 4) and the immovable pawls 25B (refer to
Fig. 4) of the ratchet mechanism 25. Thus, as compared
to when the ratchet mechanism 25 does not exist, a force
transmitted from the knob 22 to the metal plates 41 and
42 is small. This reduces situations in which the metal
plates 41 and 42 are deformed or damaged.

[0061] Thetimeswitch 1hasthe advantagesdescribed
below.

(1) The knob 22 includes the mark 22B. In this struc-
ture, the user can easily acknowledge the operation
position of the knob 22 and the operation state of the
contact mechanism 40 from the mark 22B. This re-
duces situations in which the knob 22 is operated
erroneously.

(2) The case 10 includes the first operation position
mark 17 and the second operation position mark 18.
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This ensures that the user is able to acknowledge
the operation position of the knob 22 and the oper-
ation state of the contact mechanism 40 based on
the relationship of the mark 22B of the knob 22 and
each of the operation position marks 17 and 18. This
further reduces situations in which the knob 22 is
operated erroneously.

(3) The rotation direction of the knob 22 that switches
the operation state of the contact mechanism 40 is
the same as the rotation direction of the dial 61. This
structure allows the user to intuitively acknowledge
the correct operation direction of the knob 22 as com-
pared to when these directions are different. Thus,
the user rotates the knob 22 in the second direction
less frequently. This further limits deformation or
damage of the contact mechanism 40.

[0062] The description of the above embodiment illus-
trates the time switch according to one embodiment of
the the present invention and is not considered to be
restrictive. In addition to the above embodiment, the time
switch according to the present invention may include,
for example, the following modified examples and an em-
bodiment in which at least two of the modified examples
that do not contradict with one another are combined.
[0063] In the time switch 1 of a modified example, the
mark 22B is omitted from the knob 22.

[0064] In the time switch 1 of a modified example, at
least one of the first operation position mark 17 and the
second operation position mark 18 is omitted from the
case 10.

[0065] In the ratchet mechanism 25 of a modified ex-
ample, instead of the immovable pawl 25B of the shaft
case 24, the shaft case 24 includes a recess that is
shaped in conformance with the shape of the movable
pawl 25A of the rotation shaft 21. In another modified
example, instead of the movable pawl 25A of the rotation
shaft 21, the rotation shaft 21 includes a recess that is
shaped in conformance with the shape of the immovable
pawl 25B of the shaft case 24.

[0066] The time switch 1 of a modified example in-
cludes a second knob, which is coupled to the camshaft
31, a second shaft case, which partially covers the cam-
shaft 31, and a second ratchet mechanism, which re-
stricts the rotation direction of the camshaft 31. In this
modified example, the manual switch mechanism 20 is
formed by the second knob, the second shaft case, and
the second ratchet mechanism. In one example, the sec-
ond knob includes a structure similar to the knob 22, the
second shaft case includes a structure similar to the shaft
case 24, and the second ratchet mechanism includes a
structure similar to the ratchet mechanism 25. The user
operates the knob 22 or the second knob to switch the
operation state of the contact mechanism 40. Thus, even
when the second knob is operated, it is possible to gain
the same advantage as that obtained when the knob 22
is operated.

[0067] Inthe above example, the manual switch mech-
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anism 20 may include a structure that does not include
the rotation shaft 21, the shaft case 24, and the ratchet
mechanism 25.

[0068] The above description is intended to be illustra-
tive, and not restrictive. For example, the above-de-
scribed examples (or one or more aspects thereof) may
be used in combination with each other. Other embodi-
ments can be used, such as by one of ordinary skill in
the art upon reviewing the above description. Also, in the
above detailed description, various features may be
grouped together to streamline the disclosure. This
should not be interpreted as intending that an unclaimed
disclosed feature is essential to any claim. Rather, inven-
tive subject matter may lie in less than all features of a
particular disclosed embodiment. Thus, the following
claims are hereby incorporated into the detailed descrip-
tion, with each claim standing on its own as a separate
embodiment. The scope of the invention should be de-
termined with reference to the appended claims, along
with the full scope of equivalents to which such claims
are entitled.

Claims

1. Atime switch (1) for use with a power supply (2) and
an electric device (3), the time switch (1) comprising:

a contact mechanism (40) switched to an acti-
vation state, in which the contact mechanism
(40) electrically connects the power supply (2)
and the electric device (3), or a deactivation
state, in which the contact mechanism (40) elec-
trically disconnects the power supply (2) and the
electric device (3);

a cam mechanism (30) that mechanically drives
the contact mechanism (40) to switch the con-
tact mechanism (40) between the activation
state and the deactivation state;

a rotation shaft (21) capable of transmitting
torque to the cam mechanism (30);

a knob (22) coupled to the rotation shaft (21),
wherein when the knob (22) is set at a first op-
eration position, the knob (22) switches an op-
eration state of the contact mechanism (40) to
the activation state, and when the knob (22) is
set at a second operation position, the knob (22)
switches the operation state of the contact
mechanism (40) to the deactivation state; and
a ratchet mechanism (25) that allows rotation of
the rotation shaft (21) when the knob (22) re-
ceives force that rotates the knob (22) in a first
direction and restricts rotation of the rotation
shaft(21) when the knob (22) receives force that
rotates the knob (22) in a second direction,
which is opposite to the first direction.

2. Thetime switch (1) according to claim 1, further com-
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prising a mark (22B) that rotates integrally with the
knob (22), wherein the mark (22B) indicates whether
the operation state of the contact mechanism (40) is
set to the activation state or the deactivation state.
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