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(57)  Asignalindicator lamp (1) includes a plurality of
light emitting units (21 to 25) each of which emits light in
one light emission color selected among a plurality of
light emission colors, a memory (35) (light emission color
table (71)) that variably stores light emission color infor-
mation of the plurality of light emitting units (21 to 25), a
light emission control section (51) that controls light emis-
sion states of the plurality of light emitting units (21 to 25)

according to light emission color information stored in the
memory (35) (light emission color table (71)) based on
an input control signal, a volume adjustment switch (40)
to be operated by an operator, and a light emission color
information registering section (54) that registers light
emission colorinformation in the memory (35) (light emis-
sion colortable (71)) based on an operation of the volume
adjustment switch (40).
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Description
[Technical Field]
[0001] The present invention relates to a signal indicator lamp including a plurality of light emitting units.
[Background Art]

[0002] A signal indicator lamp is arranged so that its turned-on state is controlled based on control signals supplied
from a control device such as a programmable logic controller (PLC) that controls mechanical equipment such as
production equipment.

[0003] The signal indicator lamp disclosed in Patent Literature 1 includes a plurality of stacked cells, an LED substrate
disposed so as to penetrate through the plurality of cells, and LEDs (light-emitting diodes) mounted to both surfaces of
the LED substrate. The LED substrate is provided with red, green, and blue LEDs for each cell. Accordingly, each cell
can assume, in addition to a non-turned-on state, turned-on states where it emits light in red, green, blue, amber, purple,
light blue, and white. A control circuit to control the LEDs includes a CPU, a flash ROM storing a configuration file, and
a memory storing a conversion table. The control circuit is connected to a PLC via a plurality of signal lines, and via
these signal lines, control signals are supplied. In the configuration file, a plurality of control signals to be supplied from
the PLC via the plurality of signal lines are associated with light emission colors of the cells. The conversion table is a
table that the CPU creates based on the configuration file. The conversion table is a table in which the control signals
are associated with turned-on states of the LEDs of the respective colors for realizing light emission colors of the
respective cells.

[0004] When a control signal is input, the CPU controls the LEDs of each cell into turned-on states corresponding to
the control signal by referring to the conversion table. Accordingly, each cell can be controlled into a turned-on state
(light emission color) set in the configuration file.

[CITATION LIST]

[Patent Literature]

[0005] [Patent Literature 1] Japanese Patent Application Publication No. 2012-221793
[SUMMARY OF INVENTION]

[Technical Problem]

[0006] In the prior art disclosed in Patent Literature 1, a configuration file is written in the flash ROM by using a memory
card or a USB port. When a memory card is used, a configuration file prepared in advance by an information processing
device such as a PC is stored in the memory card, and by inserting the memory card into a card reader, the configuration
file is written in the flash ROM. When a USB port is used, the information processing device such as a PC is connected
to the USB port by using a cable, and the configuration file is transferred via the cable and written in the flash ROM.
[0007] Therefore, for setting the correspondence relationship between the control signals and light emission colors of
the respective cells, a troublesome operation using a memory card and an information processing device, etc., is needed,
and this requires labor and time.

[0008] Therefore, an object of the present invention is to provide a signal indicator lamp in which light emission colors
of light emission control target units can be set by a simple operation.

[Solution to Problem]

[0009] The presentinvention provides a signal indicator lamp including a plurality of light emission control target units
each of which emits light in one light emission color selected among a plurality of light emission colors, a light emission
color information storage means that variably stores light emission color information of the plurality of light emission
control target units, a light emission control means that controls light emission states of the plurality of light emission
control target units according to light emission color information stored in the light emission color information storage
means based on an input control signal, a multifunctional switch to be operated by an operator, and a light emission
color information registration means that registers light emission color information in the light emission color information
storage means based on an operation of the multifunctional switch.

[0010] With this arrangement, by operating the multifunctional switch provided on the signal indicator lamp, light
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emission color information that designates light emission colors of the light emission control target units can be registered
in the light emission color information storage means. According to the registered light emission color information, in
response to an input control single, light emission states of the plurality of light emission control target units are controlled.
Accordingly, light emission colors of the light emission control target units can be set by a simple operation.

[0011] Each light emission control target unit may include one light emitting unit, or may include a plurality of light
emitting units. The plurality of light emission control target units may consist of the same numbers of light emitting units,
respectively, or may include two or more light emission control target units consisting of different numbers of light emitting
units, respectively. Each light emitting unit includes at least one light source.

[0012] A signal indicator lamp according to a preferred embodiment of the present invention further includes a buzzer
drive circuit that supplies driving power to a buzzer, and a buzzer volume adjustment means that adjusts the volume of
the buzzer by variably setting the driving power to be supplied from the buzzer drive circuit to the buzzer in response to
an operation of the multifunctional switch.

[0013] With this arrangement, in a normal use state of the signal indicator lamp, the multifunctional switch can be used
as a volume adjustment switch to adjust the volume of the buzzer. In other words, by using the volume adjustment
switch, light emission colors of the light emission control target units can be set. Therefore, without providing a special
switch, light emission colors of the light emission control target units can be set by a simple operation.

[0014] The signal indicator lamp does not necessarily have to include a buzzer even if it includes a buzzer drive circuit.
That is, by arranging the signal indicator lamp to include a buzzer drive circuit and a buzzer volume adjustment means,
the signal indicator lamp can be adapted to both specifications with a buzzer and specifications without a buzzer. In
each of the specifications, by operating the multifunctional switch, light emission colors of the light emission control
target units can be set by a simple operation.

[0015] In a preferred embodiment of the present invention, the light emission color information registration means
includes a setting object switching means that switches a light emission control target unit as a light emission color
setting object in response to an operation in a first manner of the multifunctional switch, a setting object determination
means that determines a light emission control target unit as a light emission color setting object in response to an
operation in a second manner distinguishable from the first manner of the multifunctional switch, a light emission color
switching means that switches the light emission color of a light emission control target unit as a light emission color
setting object in response to an operation in a third manner of the multifunctional switch after the light emission control
target unit as the light emission color setting object is determined, and a light emission color determination means that
determines the light emission color of the light emission control target unit as the light emission color setting object in
response to an operation in a fourth manner distinguishable from the third manner of the multifunctional switch.

[0016] With this arrangement, by performing the operation in the first manner of the multifunctional switch, a light
emission control target unit as a light emission color setting object can be switched among the plurality of light emission
control target units, and thereafter, by performing the operation in the second manner, the light emission control target
unit as the light emission color setting object can be determined. Thus, a light emission control target unit as a light
emission color setting object can be selected and determined among the plurality of light emission control target units.
Next, by performing the operation in the third manner of the multifunctional switch, the light emission color of the light
emission control target unit as the setting object can be switched, and thereafter, by performing the operation in the
fourth manner, the light emission color can be determined. Thus, for each light emission control target unit, one light
emission color can be selected and set among the plurality of light emission colors.

[0017] In a preferred embodiment of the present invention, the light emission control means controls a light emission
control target unit selected by the setting object switching means into a predetermined light emission state showing a
selected state, and makes the light emission control target unit as the light emission color setting object emit light in a
light emission color selected by the light emission color switching means. With this arrangement, an operator can
recognize the light emission control target unit selected as a light emission color setting object by its light emission state.
An operator can also recognize the selected light emission color by the light emission color of the selected light emission
control target unit. That is, while utilizing the light emission control target units as a visual interface, the light emission
color of an arbitrary light emission control target unit can be set to an arbitrary color by an operation of the multifunctional
switch.

[0018] In a preferred embodiment of the present invention, the setting object switching means can sequentially switch
the plurality of light emission control target units as a light emission color setting object in response to the operation in
the first manner, and further, can be put into a non-selection state where none of the light emission control target units
is selected. The light emission color information registration means further includes a writing means that writes light
emission color information showing a light emission color determined by the light emission color determination means
in the light emission color information storage means in response to an operation in a fifth manner distinguishable from
the first manner of the multifunctional switch when the setting object switching means is in the non-selection state.
[0019] With this arrangement, by the operation in the first manner of the multifunctional switch, a non-selection state
where none of the light emission control target units is selected can be entered, and by performing the operation in the
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fifth manner of the multifunctional switch in this state, light emission color information can be registered in the light
emission color information storage means.

[0020] In a preferred embodiment of the present invention, the light emission control means controls at least one of
the plurality of light emission control target units into a predetermined light emission state showing the non-selection
state in the non-selection state. With this arrangement, the non-selection state can be recognized by the light emission
state of the light emission control target unit. Therefore, an operator can register light emission color information without
fail. The light emission state showing the non-selection state may be turned-off for all light emission control target units.

[BRIEF DESCRIPTION OF DRAWINGS]
[0021]

[Fig. 1] Fig. 1 is a schematic arrangement diagram illustrating an arrangement of a signal indicator lamp according
to a preferred embodiment of the present invention.

[Fig. 2] Fig. 2 is a block diagram illustrating an electrical configuration example of the signal indicator lamp.

[Fig. 3] Fig. 3 is a block diagram illustrating a functional arrangement of a control section provided in the signal
indicator lamp.

[Fig. 4] Fig. 4 is a mode shift diagram illustrating an example of operation modes of the control section.

[Fig. 5] Fig. 5 is a flowchart illustrating an operation example of the control section in an initial mode.

[Fig. 6]Fig. 6 is aflowchartillustrating an example of processing that the control section repeats in each predetermined
control period in a normal operation mode.

[Fig. 7] Fig. 7 is a flowchart illustrating an operation example of the control section in a maintenance pattern setting
mode.

[Fig. 8] Fig. 8 is a flowchart illustrating an example of processing of the control section in a first setting mode of a
notification setting mode.

[Fig. 9] Fig. 9 is a flowchart illustrating an example of processing of the control section in a second setting mode of
the notification setting mode.

[Description of Embodiments]

[0022] Hereinafter, a preferred embodiment of the present invention is described in detail with reference to the ac-
companying drawings.

[0023] Fig. 1is a schematic arrangement diagram illustrating an arrangement of a signal indicator lamp according to
a preferred embodiment of the present invention. A signal indicator lamp 1 is controlled by a signal lamp control device
2 provided in a production equipment 5. The signal lamp control device 2 may be a programmable logic controller (PLC)
that controls operation of the production equipment 5. The signal lamp control device 2 is a control signal output device
that outputs a plurality of control signals to control the signal indicator lamp 1. According to the plurality of control signals,
the indication state of the signal indicator lamp 1 changes. The signal lamp control device 2 outputs control signals
corresponding to a working state of the production equipment 5. The control signals may be, for example, signals showing
anormal operation state, occurrence of out-of-stock of components, preliminary notification of out-of-stock of components,
a request for calling a manager, and occurrence of other abnormalities.

[0024] The signal indicator lamp 1 includes a controlling unit 11 and a signal notifying section 12. The signal notifying
section 12 includes one or more light emitting units 21, 22, 23, 24, and 25. In detail, the signal notifying section 12
includes light emitting units 21, 22, 23, 24, and 25 stacked in five stages on the controlling unit 11.

[0025] Each of the light emitting units 21 to 25 includes a light source inside, and is arranged so as to be able to be
stacked on or under another light emitting unit and coupled thereto. In other words, each of the light emitting units 21 to
25 can be coupled to another light emitting unit stacked on or under it. Each of the light emitting units 21 to 25 is arranged
so as to be able to be stacked on and coupled to the controlling unit 11. The term "couple" means mechanical coupling
and electrical connection in this case. The signal indicator lamp 1 includes one controlling unit 11 and at least one light
emitting unit 21 to 25 stacked on the controlling unit 11, and is arranged in a bar shape (or tower shape). The signal
notifying section 12 can be arranged by stacking one or more light emitting units the number of which is an arbitrary
number not less than one, and by attaching or detaching the light emitting units, the number of light emitting units (the
number of stages) can be increased or decreased. The controlling unit 11 and the respective light emitting units 21 to
25 may be housed in one housing.

[0026] Thelightsourceincluded in each light emitting unitmay be an LED (light-emitting diode). In the present preferred
embodiment, each light emitting unit is arranged to be capable of emitting light in a color selected among a plurality of
colors. In detail, in the present preferred embodiment, each light emitting unit is a full-color type light emitting unit capable
of emitting light in three colors. Each light emitting unit includes, for example, a green LED as a green light source, a
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red LED as ared light source, and a blue LED as a blue light source. By making just one of these LEDs emit light, green,
red, or blue can be indicated. By making the green LED and the red LED simultaneously emit light, amber light can be
emitted. By making the green LED and the blue LED simultaneously emit light, cyan light can be emitted. By making
the red LED and the blue LED simultaneously emit light, magenta light can be emitted. Further, by making the green
LED, the red LED, and the blue LED simultaneously emit light, white light can be emitted.

[0027] Each light emitting unit may not be a full-color type light emitting unit, but may be, for example, a multicolor
light emitting-type light emitting unit capable of emitting light in two colors. In detail, each light emitting unit may include
a green LED as a green light source and a red LED as a red light source. By turning on the green LED, green light can
be emitted, by turning on the red LED, red light can be emitted, and by simultaneously turning on the green LED and
the red LED, orange light can be emitted. Therefore, light emission colors are three colors.

[0028] Fig. 2is ablock diagramiillustrating an electrical configuration example of the signal indicator lamp 1. The signal
lamp control device 2 includes, as described above, for example, a programmable logic controller (PLC). The signal
lamp control device 2 is connected to the controlling unit 11 by a control signal line 6. The controlling unit 11 includes a
control section 31, an external input/output section (I/0) 32, an internal input/output section (1/0) 33, a clock 34, a memory
35, a buzzer drive circuit (amplifier) 36, a buzzer (speaker) 37, a DIP switch 38, and a volume adjustment switch 40.
The control section 31 includes a CPU (Central Processing Unit), and to this control section 31, the external input/output
section 32, the internal input/output section 33, the clock 34, the memory 35, the buzzer drive circuit 36, the DIP switch
38, and the volume adjustment switch 40 are connected.

[0029] To the externalinput/output section 32, the control signal line 6 is connected. To the internal input/output section
33, the light emitting units 21 to 25 are connected. The clock 34 supplies a clock signal for time measurement to the
control section 31. The buzzer drive circuit 36 is controlled by the control section 31, and supplies driving power to the
buzzer 37 to make the buzzer 37 sound as necessary. The volume adjustment switch 40 is a switch to be operated by
an operator to adjust the volume of the buzzer 37. The control section 31 changes power to be supplied from the buzzer
drive circuit 36 to the buzzer 37 in response to an operation of the volume adjustment switch 40. Accordingly, the volume
of the buzzer 37 is adjusted. The volume adjustment switch 40 is, in the present preferred embodiment, a multifunctional
switch that provides an operation means for volume adjustment and also provides a light emission color setting operation
means to set light emission colors of the light emitting units 21 to 25. The volume adjustment switch 40 may be, for
example, a momentary-type push button switch. The momentary-type switch is a switch that outputs a signal during
operation.

[0030] The memory 35 includes, for example, a nonvolatile memory the stored contents of which are rewritable. The
memory 35 stores control information necessary for controlling the signal notifying section 12 in addition to an operation
program of the control section 31.

[0031] The signal lamp control device 2 may output different control signals to a plurality of control signal lines 6,
respectively. That is, a plurality of kinds of control signals may be represented by on/off signals output to the plurality of
control signal lines 6, respectively. The signal lamp control device 2 may output a digital data type control signal to a
common control signal line 6.

[0032] The DIP switch 38 may be, for example, a switch to select a buzzer sound at the time of buzzer output.
[0033] Fig. 3 is a block diagram illustrating a functional arrangement of the control section 31. The control section 31
includes a plurality of functional processing sections that are realized by execution of a predetermined operation program
by the CPU. These functional processing sections include a light emission control section 51, a buzzer volume adjusting
section 52, a buzzer control section 53, and a light emission color information registering section 54.

[0034] Control information stored in the memory 35 includes an operation table 70 in which operations of the light
emitting units 21 to 25 and the buzzer 37 in response to control signals input into the external input/output section 32
are set, and volume data 73 showing set volume of the buzzer 37. Control signals to be supplied from the signal lamp
control device 2 include a light emission control signal and a buzzer control signal. The operation table 70 includes a
light emission color table 71 storing light emission color information in which the correspondence relationship between
light emission control signals and light emission colors of the light emitting units 21 to 25 is set, and a sounding table
72 storing sounding information in which the correspondence relationship between buzzer control signals and the sound-
ing states of the buzzer 37 is set. The light emission color table 71 of these tables is a variable table that is variable.
The memory 35 storing the light emission color table 71 is an example of the light emission color information storage
means.

[0035] The light emission control section 51 controls light emission states of the plurality of light emitting units 21 to
25 according to light emission color information stored in the light emission color table 71 based on a control signal
(specifically, light emission control signal) input into the external input/output section 32. In the present preferred em-
bodiment, the light emission control section 51 controls the light emission states of the individual light emitting units 21
to 25 individually. That is, the individual light emitting units 21 to 25 are light emission control target units when the light
emission control section 51 controls the signal notifying section 12.

[0036] The buzzer volume adjusting section 52 changes the volume data 73 in steps in response to an operation of
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the volume adjustment switch 40. The volume data 73 is changeable in a plurality of steps (for example, eight steps)
between a lower limit (corresponding to, for example, mute) and an upper limit. When the volume adjustment switch 40
is operated, the buzzer volume adjusting section 52 changes the volume data 73 by one step. For example, the buzzer
volume adjusting section 52 increases the volume data 73 step by step each time the volume adjustment switch 40 is
operated, and when the volume data reaches its upper limit, decreases the volume data 73 step by step, and when the
volume data reaches its lower limit, increases the volume data 73 step by step again. When sounding of the buzzer 37
is instructed by a buzzer control signal, the buzzer control section 53 controls the buzzer drive circuit 36 so as to make
the buzzer 37 produce a sound with a tone designated by the sounding information stored in the sounding table 72 at
a volume corresponding to the volume data 73. The buzzer control section 53 controls the buzzer drive circuit 36 so that
driving power corresponding to the volume data 73 is supplied to the buzzer 37. Therefore, the buzzer volume adjusting
section 52 variably sets the driving power to be supplied from the buzzer drive circuit 36 to the buzzer 37 according to
variable setting of the volume data 73, and accordingly adjusts the volume.

[0037] The light emission color information registering section 54 is a functional processing section to register light
emission color information in the light emission color table 71 based on an operation of the volume adjustment switch
40 in a notification setting mode described later. The light emission color information registering section 54 includes a
setting object switching section 55, a setting object determining section 56, a light emission color switching section 57,
a light emission color determining section 58, and a writing section 59.

[0038] The setting object switching section 55 switches a light emitting unit as a light emission color setting object in
response to a short pressing operation (operation in a first manner) of the volume adjustment switch 40. The setting
object determining section 56 determines a light emitting unit as a light emission color setting object in response to a
long pressing operation (operation in a second manner distinguishable from the first manner) of the volume adjustment
switch 40. The light emission color switching section 57 switches the light emission color of the light emitting unit as the
light emission color setting object in response to a short pressing operation (operation in a third manner) of the volume
adjustment switch 40 after the light emitting unit as the light emission color setting object is determined. The light emission
color determining section 58 determines the light emission color of the light emitting unit as the light emission color
setting object in response to a long pressing operation (operation in a fourth manner distinguishable from the third
manner) of the volume adjustment switch 40.

[0039] The light emission control section 51 controls the light emitting unit selected by the setting object switching
section 55 into a predetermined turned-on state (for example, flashing) showing a selected state, and turns on the light
emitting unit as the light emission color setting object in the light emission color selected by the light emission color
switching section 57.

[0040] The setting object switching section 55 sequentially switches the plurality of light emitting units as the light
emission color setting object in response to a short pressing operation (operation in the first manner), and further, can
be put into a non-selection state where none of the light emitting units is selected. The writing section 59 writes light
emission color information showing the light emission color determined by the light emission color determining section
58 in the light emission color table 71 in response to a long pressing operation (operation in a fifth manner distinguishable
from the first manner) of the volume adjustment switch 40 when the setting object switching section 55 is in the non-
selection state.

[0041] In the non-selection state, the light emission control section 51 controls at least one of the plurality of light
emitting units into a predetermined turned-on state showing the non-selection state. For example, the light emission
control section 51 may express the non-selection state by turning-off all light emitting units.

[0042] Fig. 4 is a mode shiftdiagramillustrating an example of operation modes of the control section 31. The operation
modes of the control section 31 include an initial mode, a normal operation mode, a maintenance pattern setting mode,
and a notification setting mode.

[0043] The initial mode is a mode during a period of shifting from power turning-on to a normal operation mode. In the
initial mode, the control section 31 indicates a version of an internal control program by a turning-on pattern of the signal
notifying section 12. In the initial mode, when a predetermined operation (for example, a long pressing operation) of the
volume adjustment switch 40 is performed, the mode shifts to the maintenance pattern setting mode. The long pressing
operation is an operation of continuously operating (in detail, continuously pressing) the volume adjustment switch 40
for a predetermined period of time (for example, 3 seconds) or longer. An operation the continuous operation time of
which is shorter than the predetermined period of time of the volume adjustment switch 40 is a short pressing operation.
[0044] The normal operation mode is an operation mode in which a notifying operation is performed in response to
control signals input into the external input/output section 32. The control section 31 controls the operations of the light
emitting units 21 to 25 and the buzzer 37 by referring to the operation table 70 in the memory 35 based on input control
signals (mainly the functions of the light emission control section 51 and the buzzer control section 53). In the normal
operation mode, when a predetermined operation (for example, a long pressing operation) of the volume adjustment
switch 40 is performed, the mode shifts to the maintenance pattern setting mode.

[0045] The maintenance pattern setting mode is a mode in which a kind of maintenance that an operator wants to
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perform is selected. The kind of maintenance can be selected by an operation of the volume adjustment switch 40. In
detail, when a short pressing operation of the volume adjustment switch 40 is performed in the maintenance pattern
setting mode, the kind of maintenance switches in a predetermined order for each short pressing operation. When a
long pressing operation of the volume adjustment switch 40 is performed in a state where a desired kind of maintenance
is selected, the kind of maintenance is determined, and the mode shifts to a corresponding maintenance mode. There
are a plurality of maintenance modes corresponding to the plurality of kinds of maintenance. One of the maintenance
modes is a notification setting mode. Therefore, a notification setting mode is selected by a short pressing operation of
the volume adjustment switch 40, and in this selected state, by performing a long pressing operation of the volume
adjustment switch 40, the mode shifts to the notification setting mode. When no operation of the volume adjustment
switch 40 is performed for a predetermined automatic return time (for example, 60 seconds) in the maintenance pattern
setting mode, the mode automatically returns to the normal operation mode. Maintenance modes other than the notifi-
cation setting mode are a flashing speed selection mode, etc., by way of example.

[0046] The notification setting mode is a mode to set light emission colors of the light emitting units 21 to 25, and this
mode is mainly carried out by the function of the light emission color information registering section 54. The notification
setting mode includes a first setting mode to select a light emitting unit as a setting object, and a second setting mode
to set a light emission color of the light emitting unit as the setting object. Immediately after shifting to the notification
setting mode, the first setting mode is entered.

[0047] In the first setting mode, in response to a short pressing operation of the volume adjustment switch 40, the light
emitting unit as the setting object switches in a predetermined order (function of the setting object switching section 55).
Accordingly, a light emitting unit that an operator wants to set can be selected. In this selected state, when a long pressing
operation of the volume adjustment switch 40 is performed, the light emitting unit being selected is selected and deter-
mined as a setting object (function of the setting object determining section 56), and the mode shifts to the second setting
mode.

[0048] In the second setting mode, in response to a short pressing operation, the light emission color of the light
emitting unit as the setting object switches in a predetermined order (function of the light emission color switching section
57). Accordingly, a light emission color can be selected. At this time, the light emitting unit as the setting object emits
light in the selected light emission color (function of the light emission control section 51). In a state where any of the
light emission colors is selected, when a long pressing operation of the volume adjustment switch 40 is performed, the
light emission color being selected is determined as the light emission color of the light emitting unit as the setting object
(function of the light emission color determining section 58). When the light emission color is determined, the mode shifts
to the first setting mode.

[0049] In the first setting mode, by a short pressing operation of the volume adjustment switch 40, a non-selection
state where none of the light emitting units is selected can be selected (function of the setting object switching section
55). In this non-selection state, when a long pressing operation of the volume adjustment switch 40 is performed, setting
of the light emission color set after entering the notification setting mode is settled, and written (registered) in the light
emission color table (function of the writing section 59).

[0050] Thereafter, the mode shifts to the normal operation mode. In the first setting mode or the second setting mode,
when no operation of the volume adjustment switch 40 is performed for a predetermined automatic return time (for
example, 60 seconds), the mode automatically shifts to the normal operation mode.

[0051] Fig. 5 is a flowchart illustrating an operation example of the control section 31 in the initial mode. When the
power supply of the production equipment 5 is turned on, power is supplied to the signal indicator lamp 1 by a power
supply line (not shown) from the production equipment 5. Accordingly, the control section 31 starts an operation according
to the initial mode. In detail, after the power supply is turned on, when a predetermined period of time elapses, the control
section 31 performs an operation to indicate a version of the internal control program (Step S1). Version indication can
be performed by, for example, control of the turning-on pattern of the light emitting units 21 to 25. In greater detail, it is
possible that a version is indicated by the light emission color of the light emitting unit 21 of the first stage, and a revision
is indicated by the light emission color of the light emitting unit 22 of the second stage. In even greater detail, according
to the rule shown in the following Table 1, the turned-on states of the respective light emitting units and numbers are
associated with each other by means of light emission colors and continuous turning-on/flashing, and according to this
rule, itis possible that version indication is performed by the light emitting unit 21 of the first stage, and revision indication
is performed by the light emitting unit 22 of the second stage. Turning-off of the second stage may indicate revision "0."

[Table 1]
Corresponding number
1 Red
2 Green
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(continued)

Corresponding number

Blue

Amber Continuous turning-on

Cyan

Magenta
White
Red

Green

SOl |O(N|O|O| S| W

-

Blue

=N
N

Amber Flashing

N
N

Cyan

-
w

Magenta

White

N
N

[0052] For example, by continuously turning on the light emitting unit 21 of the first stage in red and continuously
turning on the light emitting unit 22 of the second stage in green, "version 1.2" can be indicated. The light emission
luminances of the light emitting units 21 and 22 for version indication are preferably set to approximately 50% on the
assumption that the luminance in the full turned-on state is 100% so that this light emission state can be clearly distin-
guished from a light emission state in normal operation.

[0053] The version indication is performed for a predetermined period of time (for example, 10 seconds). During this
version indicating operation, the control section 31 monitors whether a long pressing operation for a predetermined
period of time (for example, 3 seconds) or longer of the volume adjustment switch 40 is performed (Step S2). When a
long pressing operation is detected during the version indicating operation (Step S2: YES), the mode shifts to the
maintenance pattern setting mode (Step S3) after the version indicating operation is ended. When a long pressing
operation is not detected during the version indicating operation, the mode shifts to the normal operation mode after the
version indicating operation is ended (Step S4).

[0054] Fig. 6 is a flowchart illustrating an example of processing that the control section 31 repeats in each predeter-
mined control period in the normal operation mode. The control section 31 acquires control signals (a light emission
control signal and a buzzer control signal) input into the external input/output section 32 (Step S11). Then, the control
section 31 controls the light emission states of the light emitting units 21 to 25 according to the acquired light emission
control signal by referring to the light emission color table 71 (Step S12, function of the light emission control section
51). In addition, the control section 31 controls the buzzer 37 according to the acquired buzzer control signal by referring
to the sounding table 72 and the volume data 73 (Step S13, function of the buzzer control section 53).

[0055] For example, as shown in the following Table 2, the control signal line connected to the external input/output
section 32 may have light emission control signal wires W1 to W5, buzzer control signal wires W6 and W7, and a common
signal wire W8. In this case, the light emission control section 51 may be programmed so as to interpret signal inputs
into the light emission control signal wires W1 to W5 as instructions to perform light emission notification using light in
notification colors respectively shown in the following Table 2. The buzzer control section 53 may be programmed so
as to interpret signal inputs into the buzzer control signal wires W6 and W7 as instructions to perform sounding notification
using buzzer sounds respectively shown in the following Table 2. In this case, the light emission color table 71 may be
atable in a form in which with each notification color, the stage number of the light emitting unit for which the corresponding
notification color is set as the light emission color is associated as shown in the following Table 3. The stage number
shows the order number of the stage in which a corresponding light emitting unit is located from the controlling unit 11.
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[Table 2]
Wire number | Notification method (notification color/buzzer sound kind)
W1 Red
W2 Amber
Light emission control signal wire | W3 Green
W4 Blue
W5 White
W6 Buzzer sound 1
Buzzer control signal wire
W7 Buzzer sound 2
Common wire W8 -
[Table 3]
Lightemission color | Notification portion (stage number)
Red 5th stage
Amber 4th stage
Green 3rd stage
Blue 2nd stage
White 1 st stage

[0056] The light emission control section 51 identifies a notification color based on the light emission control signal
wires W to W5 into which a significant signal has been input (refer to Table 2). Then, the light emission control section
51 identifies a light emitting unit for which the identified notification color has been set as a light emission color by referring
to the light emission color table 71 (refer to Table 3). The light emission control section 51 turns on the identified light
emitting unit in the light emission color registered in the light emission color table 71. Accordingly, signal indication in
the light emission color corresponding to the light emission control signal can be performed.

[0057] The buzzer control section 53 identifies a buzzer sound based on the buzzer control signal wire W6 and W7
into which a significant signal has been input (refer to Table 2). Then, the buzzer control section 53 controls the buzzer
drive circuit 36 so that the identified buzzer sound is produced from the buzzer 37 at a volume according to the volume
data 73 by referring to the volume data 73. Accordingly, a notification sound corresponding to the buzzer control signal
can be produced.

[0058] The light emission color table 71 may store light emission color setting information that associates the same
light emission color with a plurality of light emitting units. An example of this is shown in Table 4.

[Table 4]
Light emission color | Notification portion (stage number)
Red 4th stage, 5th stage
Amber 2nd stage, 3rd stage
Green 1st stage
Blue 1st stage
White 1st to 5th stages

[0059] In this case, when receiving a light emission notification instruction that designates red as a notification color,
the light emission control section 15 makes both of the light emitting units 24 and 25 of the fourth and fifth stages emit
lightin red. Similarly, when receiving a light emission notification instruction that designates amber as a notification color,
the light emission control section 51 makes both of the light emitting units 22 and 23 of the second and third stages emit
light in amber. When receiving a light emission notification instruction that designates green as a notification color, the
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light emission control section 51 makes the light emitting unit 21 of the first stage emit light in green. When receiving a
light emission notification instruction that designates blue as a notification color, the light emission control section 51
makes the light emitting unit 21 of the first stage emit light in blue. When receiving a light emission notification instruction
that designates white as a notification color, the light emission control section 51 makes the light emitting units 21 to 25
of the first to fifth stages emit light in white.

[0060] Besides those above, the associations between the light emission colors and the light emission portions (stage
numbers) are variously changeable.

[0061] The light emission control section 51 may be programmed so as to interpret respective input signals into the
light emission control signal wires W1 to W5 as light emission notification instructions to make the light emitting unit of
any of the stage numbers among the light emitting units 21 to 25 of the five stages emit light as shown in the following
Table 5. The buzzer control section 53 may be programmed so as to interpret respective signal inputs into the buzzer
control signal wires W6 and W7 as instructions to perform sounding notification using buzzer sounds as shown in the
following Table 5. In this case, the light emission color table 71 may be a table in a form in which with the stage number
of each light emitting unit, a light emission color set for the light emitting unit of the corresponding stage number is
associated as shown in the following Table 6.

[Table 5]
Wire number | Notification method (notification portion: stage number)
WA1 5th stage
W2 4th stage
Light emission control signal wire | W3 3rd stage
w4 2nd stage
W5 1st stage
W6 Buzzer sound 1
Buzzer control signal wire
W7 Buzzer sound 2
Common wire W8 -
[Table 6]
Notification portion (stage number) | Lightemission color
5th stage Red
4th stage Amber
3rd stage Green
2nd stage Blue
1st stage White

[0062] The light emission control section 51 identifies a light emitting unit that should be made to emit light based on
the control signal wires W1 to W5 into which a significant signal has been input (refer to Table 4). Then, the light emission
control section 51 acquires a light emission color set for the identified light emitting unit by referring to the light emission
color table 71 (refer to Table 6). The light emission control section 51 makes the identified light emitting unit emit light
in the acquired light emission color. Accordingly, signal indication can be performed by making the light emitting unit of
the stage number corresponding to the light emission control signal emit light in the light emission color set in advance.
[0063] The buzzer control section 53 operates in the same manner as described above.

[0064] The light emission color table 71 may store light emission color setting information that associates the same
light emission color with light emitting units of different stage numbers. An example of thisis shown in the following Table 7.

[Table 7]
Notification portion (stage number) Light emission color

5th stage Red
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(continued)
Notification portion (stage number) Light emission color
4th stage Red
3rd stage Amber
2nd stage Amber
1st stage Green

[0065] In this case, when receiving a light emission notification instruction that designates light emission of the fifth
stage, the light emission control section 51 makes the light emitting unit 25 of the fifth stage emit light in red. Similarly,
when receiving a light emission notification instruction that designates light emission of the fourth stage, the light emission
control section 51 makes the light emitting unit 24 of the fourth stage emit light in red. When receiving a light emission
notification instruction that designates light emission of the third stage, the light emission control section 51 makes the
light emitting unit 23 of the third stage emit light in amber. When receiving a light emission notification instruction that
designates light emission of the second stage, the light emission control section 51 makes the light emitting unit 22 of
the second stage emit lightin amber. When receiving a light emission notification instruction that designates light emission
of the first stage, the light emission control section 51 makes the light emitting unit 21 of the first stage emit light in green.
[0066] Besides those above, the associations between the light emission portions (stage numbers) and the light
emission colors are variously changeable.

[0067] On the other hand, when an operation of the volume adjustment switch 40 is performed (Step S 14), the buzzer
volume adjusting section 52 changes the volume data 73 in response to this operation (Step S15). Accordingly, power
to be supplied from the buzzer drive circuit 36 to the buzzer 37 changes, and the volume of the buzzer 37 is changed
accordingly. For example, the volume of the buzzer 37 may be settable in 8 steps (that may include a mute step). Each
time the volume adjustment switch 40 is operated, the control section 31 changes the volume of the buzzer 37 by one
step, and for confirmation, may make the buzzer 37 sound at the changed volume.

[0068] Fig. 7 is aflowchartillustrating an operation example of the control section 31 in the maintenance pattern setting
mode. When entering the maintenance pattern setting mode, the control section 31 controls and makes the signal
notifying section 12 indicate that the maintenance pattern setting mode has been entered (Step S21). For example, the
control section 31 makes all light emitting units 21 to 25 flash once in white, and then turns on (continuously turns on)
all light emitting units 21 to 25 in the set colors of the light emitting units 21 to 25 of the respective stages. The turned-
on state at this time is preferably set to a turned-on state, for example, at a luminance of approximately 50% so that this
turned-on state can be clearly distinguished from signal indication in the normal operation mode. The light emission
colors of the respective light emitting units may follow the light emission color table 71.

[0069] In the light emission color table 71, for example, as initial values, light emission colors of white, blue, green,
amber, and red may be set in order from the bottom for the respective light emitting units 21 to 25 of the five stages. As
initial values of the light emission colors in the case of four-stage specifications in which the light emitting units are
stacked in four stages, blue, green, amber, and red may be set from the bottom. Similarly, as initial values of light
emission colors in the case of three-stage specifications, green, amber, and red may be set in order from the bottom.
Further, as initial values of light emission colors in the case of two-stage specifications, green and red may be set in
order from the bottom. As an initial value in the case of one-stage specifications, red may be set.

[0070] Next, the control section 31 controls and makes the signal notifying section 12 indicate which of the maintenance
patterns among the plurality of maintenance patterns is being selected. For example, when first to fifth maintenance
patterns are selectable, a light emitting unit of a corresponding stage number may be putinto a flashing state (for example,
at a luminance of 50%) and light emitting units of the remaining stages may be put into a continuous turned-on state
(for example, at a luminance of 50%). That is, for example, when the second maintenance pattern is selected, the light
emitting unit 22 of the second stage may be put into a flashing state. At this time, putting into a flashing state, for example,
at a luminance of approximately 50% is preferable so that it can be clearly distinguished from signal indication in the
normal operation mode. Immediately after entering the maintenance pattern setting mode, the first maintenance pattern
is automatically selected (Step S22), and for example, the light emitting unit 21 of the first stage enters a flashing state
at a luminance of 50%.

[0071] The control section 31 further resets the timer for measurement of the automatic return time, and starts the
measurement (Step S23). The control section 31 measures the time by actuating the internal timer based on a clock
signal from the clock 34 (refer to Fig. 2). If an operation input of the volume adjustment switch 40 is not detected before
the timer measures an elapse of the automatic return time (Step S24: NO), the control section 31 shifts the operation
mode to the normal operation mode (Step S25).

[0072] When an operation of the volume adjustment switch 40 is detected before the timer measures an elapse of the
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automatic return time (Step S24: YES), the control section 31 judges whether the operation is a long pressing operation
that continues for a predetermined period of time or longer or a short pressing operation duration of which is not longer
than the predetermined period of time (Step S26). In the case of the short pressing operation, the control section 31
switches the selection state of the maintenance pattern (Step S27). In detail, each time a short pressing operation of
the volume adjustment switch 40 is performed, the control section 31 switches the maintenance pattern selection state
among the plurality of maintenance patterns (for example, first to fifth maintenance patterns) in a predetermined order.
Then, the control section 31 controls and makes the signal notifying section 12 indicate a switched maintenance pattern
(Step S28). For example, when a short pressing operation of the volume adjustment switch 40 is performed while the
second maintenance pattern is selected, the third maintenance pattern is selected, and the light emitting unit 23 of the
third stage is controlled into a flashing state at a luminance of 50%, and the remaining light emitting units are controlled
into a continuous turned-on state at a luminance of 50%. Light emission colors at this time may follow the light emission
color table 71. Thereafter, the control section 31 repeats the operation from Step S23.

[0073] When a long pressing operation of the volume adjustment switch 40 is detected while any of the maintenance
patterns is selected (Step S26: YES), the control section 31 settles the selection of this maintenance pattern being
selected, and shifts to a setting mode following this maintenance pattern (Step S29). One of the modes following the
plurality of maintenance patterns is the notification setting mode.

[0074] Fig. 8 is a flowchart illustrating an example of processing of the control section 31 in the first setting mode of
the notification setting mode. The first setting mode is a mode in which a light emitting unit that becomes a light emission
color setting object is selected and determined. When entering the first setting mode, the control section 31 controls and
makes the signal notifying section 12 indicate that the first setting mode has been entered (Step S31, function of the
light emission control section 51). For example, the light emission control section 51 makes all light emitting units 21 to
25 flash twice in white, and then continuously turns on all light emitting units 21 to 25 in the set colors of the light emitting
units 21 to 25 of the respective stages. The turned-on state at this time is preferably set to turned-on states, for example,
at a luminance of approximately 50% so that the turned-on state can be clearly distinguished from signal indication in
the normal operation mode. The light emission colors of the respective light emitting units may follow the light emission
color table 71.

[0075] Next, the control section 31 controls and makes the signal notifying section 12 indicate which of the light emitting
units 21 to 25 is being selected as a setting object candidate (function of the light emission control section 51). For
example, it is possible that the light emitting unit being selected is put into a flashing state, and the light emitting units
of the remaining stages are put into a continuous turned-on state. That is, for example, in a state where the light emitting
unit 22 of the second stage is selected, the light emitting unit 22 of the second stage may be put into a flashing state.
At this time, putting into a flashing state, for example, at a luminance of approximately 50% is preferable so that it can
be clearly distinguished from signal indication in the normal operation mode. Immediately after entering the first setting
mode of the notification mode, the light emitting unit 21 of the first stage is automatically selected as a setting object
candidate, and for example, the light emitting unit 21 of the first stage enters a flashing state at a luminance of 50%
(Step S32).

[0076] The control section 31 further resets the timer for measurement of the automatic return time and starts the
measurement (Step S33).

[0077] The light emitting unit as the setting object candidate can be switched by performing a short pressing operation
of the volume adjustment switch 40. In greater detail, each time a short pressing operation of the volume adjustment
switch 40 is performed, the light emitting unit as the setting object candidate switches in a predetermined order, and
accordingly, an arbitrary light emitting unit can be selected as a setting object candidate. Further, in the present preferred
embodiment, by a short pressing operation of the volume adjustment switch 40, a non-selection state (null) where none
of the light emitting units is selected can be entered. That is, when repeating a short pressing operation of the volume
adjustment switch 40, the light emitting unit as the setting object candidate switches in the predetermined order, and
after a state where a certain light emitting units is selected, a non-selection state is entered. In a state where any of the
light emitting units is selected as the setting object candidate, when a long pressing operation of the volume adjustment
switch 40 is detected, the control section 31 settles this light emitting unit as a setting object and shifts to the first setting
mode. On the other hand, in the non-selection state, when a long pressing operation of the volume adjustment switch
40 is performed, the control section 31 performs processing to register the light emission color information set in the
notification setting mode in the light emission color table.

[0078] Therefore, the control section 31 judges whether a non-selection state (null) has been entered (Step S34), and
performs processing that differs depending on the judgment results. In a state where any of the light emitting units is
selected, the control section 31 judges where there is an operation input of the volume adjustment switch 40 before the
timer measures an elapse of the automatic return time (Step S35). If an operation input of the volume adjustment switch
40 is not detected before an elapse of the automatic return time is measured (Step S35: NO), the control section 31
shifts the operation mode to the normal operation mode (Step S36).

[0079] When an operation of the volume adjustment switch 40 is detected before the timer measures an elapse of the
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automatic return time (Step S35: YES), the control section 31 judges whether this operation is a long pressing operation
or a short pressing operation (Step S37). In the case of a short pressing operation, the control section 31 switches the
selection state of the light emitting unit (Step S38, function of the setting object switching section 55). In detail, each
time a short pressing operation of the volume adjustment switch 40 is performed, the setting object switching section
55 switches the selection state among the light emitting units 21 to 25 in a predetermined order. Then, the control section
31 controls and makes the signal notifying section 12 indicate a switched light emitting unit as a setting object candidate
(Step S39, function of the light emission control section 51). For example, when a short pressing operation of the volume
adjustment switch 40 is performed while the light emitting unit 22 of the second stage is selected, the light emitting unit
23 of the third stage is selected, and the light emitting unit 23 of the third stage is controlled into a flashing state at a
luminance of 50%, and the remaining light emitting units are controlled into a continuous turned-on state at a luminance
of 50%. Light emission colors at this time follow the light emission color table. Thereafter, the control section 31 repeats
the operation from Step S33.

[0080] When a long pressing operation of the volume adjustment switch 40 is detected in a state where any of the
light emitting units is selected as a setting object candidate (Step S37: YES), the control section 31 settles this light
emitting unit being selected as the setting object (Step S40, function of the setting object determining section 56), and
shifts to the second setting mode (Step S41).

[0081] Onthe other hand, whenitis judged that the non-selection state (null) has been entered in Step S34, the control
section 31 judges whether there is an operation input of the volume adjustment switch 40 before the timer measures an
elapse of the automatic return time (Step S42). If an operation input of the volume adjustment switch 40 is not detected
before an elapse of the automatic return time is measured (Step S42: NO), the control section 31 shifts the operation
mode to the normal operation mode (Step S43).

[0082] When an operation of the volume adjustment switch 40 is detected before the timer measures an elapse of the
automatic return time (Step S42: YES), the control section 31 judges whether this operation is a long pressing operation
or a short pressing operation (Step S44). In the case of a short pressing operation, the control section 31 switches the
selection state of the light emitting unit (Step S38). That is, the non-selection state is changed into a state where any of
the light emitting units is selected as a setting object candidate. Thereafter, the control section 31 repeats the operation
from Step S39.

[0083] On the other hand, in the non-selection state (null), when a long pressing operation of the volume adjustment
switch 40 is detected (Step S44: YES), the control section 31 writes the setting content in the notification setting mode
in the light emission color table (Step S45, function of the writing section 59). Then, the control section 31 controls the
signal notifying section 12 to indicate that registration in the light emission color table has been performed (Step S46,
function of the light emission control section 51). In detail, the light emission control section 51 may make all light emitting
units 21 to 25 flash at a luminance of 50% for a predetermined period of time (for example, 5 seconds). Thereafter, the
control section 31 shifts the operation mode to the normal operation mode (Step S47).

[0084] Fig. 9 is a flowchart illustrating an example of processing of the control section 31 in the second setting mode
of the notification setting mode. The second setting mode is a mode in which a light emission color of a light emitting
unit as a setting object selected and determined in the first setting mode is selected and determined.

[0085] When entering the second setting mode, the control section 31 controls and makes the signal notifying section
12 indicate that the second setting mode has been entered (Step S51, function of the light emission control section 51).
For example, the light emission control section 51 makes all light emitting units 21 to 25 flash three times in white, and
then, turns on (continuously turns on) all light emitting units 21 to 25 in set colors of the light emitting units 21 to 25 of
the respective stages. The turned-on state at this time is preferably set to a turned-on state, for example, at a luminance
of approximately 50% so that this turned-on state can be clearly distinguished from signal indication in the normal
operation mode. The light emission colors of the respective light emitting units may follow the light emission color table 71.
[0086] Next, the control section 31 controls and makes the signal notifying section 12 indicate which of the light emitting
units is a setting object (Step S52, function of the light emission control section 51). For example, the control section 31
may make the light emitting unit as the setting object flash at a luminance of 50%, and continuously turn on the light
emitting units of the remaining stages. The light emission colors at this time may follow the light emission color table 71.
For example, when the light emitting unit 22 of the second stage is the setting object, the light emitting unit 22 of the
second stage may be putinto a flashing state in a light emission color following the setting in the light emission color table.
[0087] Further, the control section 31 resets the timer for measurement of the automatic return time and starts the
measurement (Step S53), and judges whether there is an operation input of the volume adjustment switch 40 before
the timer measures an elapse of the automatic return time (Step S54). If an operation input of the volume adjustment
switch 40 is not detected before an elapse of the automatic return time is measured (Step S54: NO), the control section
31 shifts the operation mode to the normal operation mode (Step S55).

[0088] When an operation of the volume adjustment switch 40 is detected before the timer measures an elapse of the
automatic return time (Step S54: YES), the control section 31 judges whether the operation is a long pressing operation
or a short pressing operation (Step S56). In the case of a short pressing operation, the control section 31 switches the
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light emission color of the light emitting unit (Step S57, function of the light emission color switching section 57). In detail,
each time a short pressing operation of the volume adjustment switch 40 is performed, the light emission color switching
section 57 switches the light emission color in a predetermined order. Then, by controlling the signal notifying section
12, the control section 31 makes the light emitting unit as the setting object candidate emit light (for example, flash) in
the switched light emission color (Step S58, function of the light emission control section 51). The light emission color
may be switched cyclically in a predetermined order (for example, in the order of red, green, blue, amber, cyan, magenta,
white, and red). After switching of the light emission color, the control section 31 repeats the operation from Step S53.
[0089] While the light emitting unit as the setting object emits light (flashes) in any of the light emission colors, that is,
in a state where a corresponding emission color is selected, when a long pressing operation of the volume adjustment
switch 40 is detected (Step S56: YES), the control section 31 determines this light emission color being selected as the
light emission color of the light emitting unit as the setting object (Step S59, function of the light emission color determining
section 58). Then, the control section 31 controls the signal notifying section 12 to indicate that the light emission color
has been set (Steps S60 and S61, function of the light emission control section 51). In detail, the control section 31 may
make all light emitting units 21 to 25 flash in white (Step S60), and then may make the light emitting unit as the setting
object flash in the determined light emission color for a predetermined period of time (Step S61) to indicate the deter-
mination of the light emission color. Thereafter, the control section 31 shifts the operation mode to the first setting mode,
and performs the processing from Step S33 in Fig. 8.

[0090] Asdescribed above, according to the present invention, by operating the volume adjustment switch 40 provided
on the signal indicator lamp 1, light emission color information for designating light emission colors of the light emitting
units 21 to 25 can beregistered in the light emission color table. According to the registered light emission color information,
light emission states of the plurality of light emitting units 21 to 25 are controlled in response to an input control signal.
Accordingly, the light emission colors of the light emitting units 21 to 25 can be set by a simple operation, so that an
operation to prepare a memory storing light emission color information in advance and a setting operation thatis performed
by setting a computer for the signal indicator lamp 1 are not needed.

[0091] In addition, the control section 31 adjusts the volume of the buzzer 37 by controlling the buzzer drive circuit 36
that supplies driving power to the buzzer 37 and variably setting driving power to be supplied from the buzzer drive circuit
36 to the buzzer 37 in response to an operation of the volume adjustment switch 40. Therefore, by using the volume
adjustment switch 40 for volume adjustment of the buzzer 37, the light emission colors of the light emitting units 21 to
25 can be set, and the volume adjustment switch 40 can be used as a multifunctional switch. Therefore, without providing
a special switch, the light emission colors of the light emitting units 21 to 25 can be set by a simple operation.

[0092] The signalindicator lamp 1 according to the present preferred embodiment includes the buzzer 37 that is driven
by the buzzer drive circuit 36, and the control section 31 makes the buzzer 37 sound by driving the buzzer drive circuit
36 based on an input control signal. With this arrangement, since the buzzer 37 is provided, in normal use, the volume
of the buzzer 37 can be adjusted by operating the volume adjustment switch 40.

[0093] The signalindicator lamp 1 does not necessarily have to include the buzzer 37. Even in this case, it is preferable
that the signal indicator lamp 1 includes the buzzer drive circuit 36 and the volume adjustment switch 40. By including
these, the signal indicator lamp can be adapted to both specifications with a buzzer and specifications without a buzzer.
In each of the specifications, by operating the volume adjustment switch 40, the light emission colors of the light emitting
units 21 to 25 can be set by a simple operation.

[0094] Further, in the present preferred embodiment, in the first setting mode of the notification setting mode, by
performing a short pressing operation (operation in the first manner) of the volume adjustment switch 40, the light emitting
unit as the light emission color setting object is switched among the plurality of light emitting units 21 to 25, and thereafter,
by performing a long pressing operation (operation in the second manner), the light emitting unit as the light emission
color setting object can be determined. Thus, a light emitting unit as the light emission color setting object can be selected
and determined among the plurality of light emitting units 21 to 25, and the mode can be shifted to the second setting
mode for light emission color setting.

[0095] Then, in the second setting mode, by performing a short pressing operation (operation in the third manner) of
the volume adjustment switch 40, the light emission color of the light emitting unit as the setting object is switched, and
thereafter, by performing a long pressing operation (operation in the fourth manner), the light emission color can be
determined. Thus, for each light emitting unit, one light emission color can be selected and set among the plurality of
light emission colors.

[0096] Inthe present preferred embodiment, the light emitting unit as the light emission color setting object is controlled
into a light emission state showing a selected state (for example, flashing at a luminance of 50%). Further, when setting
a light emission color, the light emitting unit as the setting object is made to emit light (flash at a luminance of 50%) in
a selected light emission color. With this arrangement, the light emitting unit in the light emission color setting state can
be recognized based on its light emission state. Further, the selected light emission color can be recognized by the light
emission color of this light emitting unit. That is, while utilizing the light emitting units as a visual interface, the light
emission color of an arbitrary light emitting unit can be set to an arbitrary color by an operation of the volume adjustment
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switch 40.

[0097] Further, in the present preferred embodiment, in the first setting mode of the notification setting mode, by a
short pressing operation (operation in the first manner) of the volume adjustment switch 40, the plurality of light emitting
units can be sequentially switched as a light emission color setting object, and further, a non-selection state where none
of the light emitting units is selected can be entered. In this non-selection state, in response to a long pressing operation
(operation in the fifth manner) of the volume adjustment switch 40, the control section 31 writes light emission color
information showing the determined light emission color in the light emission color table. Accordingly, by an operation
of the volume adjustment switch 40, the light emission color information can be registered in the light emission color
table 71.

[0098] Further, in the present preferred embodiment, in the non-selection state, all light emitting units are controlled
into a turned-off state. Based on this, an operator can recognize the non-selection state without fail, so that the operator
can register the light emission color information in the light emission color table 71 without fail.

[0099] Although a preferred embodiment of the present invention is described above, the present invention can also
be carried out in other modes. For example, in the preferred embodiment described above, the volume adjustment switch
40 is used as a multifunctional switch; however, a switch other than the volume adjustment switch may be used as a
multifunctional switch. In detail, in addition to the volume adjustment switch, a multifunctional switch may be provided.
[0100] In the preferred embodiment described above, an example in which the individual light emitting units are light
emission control target units to be controlled by the control section 31 is described; however, the individual light emitting
units do not have to be light emission control target units, respectively, and a group of a plurality of light emitting units
may be a light emission control target unit. That is, it is also possible that one or more light emitting units constitute a
light emission control target unit, and for each light emission control target unit, a light emission color can be set. In this
case, "light emitting unit" in the preferred embodiment described above may be replaced with "light emission control
target unit." The plurality of light emission control target units may consist of the same numbers of light emitting units,
respectively, or may include two or more light emission control target units consisting of different numbers of light emitting
units, respectively.

[0101] In the preferred embodiment described above, an example in which a long pressing operation and a short
pressing operation of the volume adjustment switch 40 are distinguished from each other is described; however, oper-
ations of the volume adjustment switch 40 are not limited to these operation manners. For example, in place of a short
pressing operation/a long pressing operation, other operations such as a single click operation/a double click operation
may be performed. When the volume adjustment switch 40 is a switch to which two operations of a volume increasing
operation and a volume decreasing operation are applicable, the volume increasing operation and the volume decreasing
operation may be assigned to an operation to switch a setting object or a light emission color and an operation to
determine a setting object or a light emission color, respectively.

[0102] Besides the above, the present invention can be variously modified in design within the scope of the matters
described in the claims.

[Reference Signs List]

[0103]

1 Signal indicator lamp

2 Signal lamp control device

5 Production equipment

6 Control signal line W1-WS5 Light emission control signal wire W6, W7 Buzzer control signal wire W8 Common
signal wire

11 Controlling unit

12 Signal notifying section

21-25  Light emitting unit

31 Control section

32 External input/output section

33 Internal input/output section

34 Clock

35 Memory

36 Buzzer drive circuit

37 Buzzer

38 DIP switch

40 Volume adjustment switch

51 Light emission control section
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52 Buzzer volume adjusting section

53 Buzzer control section

54 Light emission color information registering section
55 Setting object switching section

56 Setting object determining section

57 Light emission color switching section
58 Light emission color determining section
59 Writing section

70 Operation table

71 Light emission color table

72 Sounding table

73 Volume data

Claims

1. A signal indicator lamp comprising:

a plurality of light emission control target units each of which is controlled to emit light in one light emission color
selected among a plurality of light emission colors;

a light emission color information storage means that variably stores light emission color information of the
plurality of light emission control target units;

a light emission control means that controls light emission states of the plurality of light emission control target
units according to light emission color information stored in the light emission color information storage means
based on an input control signal;

a multifunctional switch to be operated by an operator; and

a light emission color information registration means that registers light emission color information in the light
emission color information storage means based on an operation of the multifunctional switch.

The signal indicator lamp according to Claim 1, further comprising:

a buzzer drive circuit that supplies driving power to a buzzer; and
a buzzer volume adjustment means that adjusts the volume of the buzzer by variably setting the driving power
to be supplied from the buzzer drive circuit to the buzzer in response to an operation of the multifunctional switch.

The signal indicator lamp according to Claim 1 or 2, wherein

the light emission color information registration means includes

a setting object switching means that switches a light emission control target unit as a light emission color setting
object in response to an operation in a first manner of the multifunctional switch;

a setting object determination means that determines a light emission control target unit as a light emission color
setting object in response to an operation in a second manner distinguishable from the first manner of the multi-
functional switch;

a light emission color switching means that switches the light emission color of a light emission control target unit
as a light emission color setting object in response to an operation in a third manner of the multifunctional switch
after the light emission control target unit as the light emission color setting object is determined; and

a light emission color determination means that determines the light emission color of the light emission control
target unit as the light emission color setting object in response to an operation in a fourth manner distinguishable
from the third manner of the multifunctional switch.

The signal indicator lamp according to Claim 3, wherein the light emission control means controls a light emission
control target unit selected by the setting object switching means into a predetermined light emission state showing
a selected state, and makes the light emission control target unit as the light emission color setting object emit light
in a light emission color selected by the light emission color switching means.

The signal indicator lamp according to Claim 3 or 4, wherein

the setting object switching means can sequentially switch the plurality of light emission control target units as a
light emission color setting object in response to the operation in the first manner, and further, can be put into a non-
selection state where none of the light emission control target units is selected, and
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the light emission color information registration means further includes

a writing means that writes light emission color information showing a light emission color determined by the light
emission color determination means in the light emission color information storage means in response to an operation
in a fifth manner distinguishable from the first manner of the multifunctional switch when the setting object switching
means is in the non-selection state.

The signal indicator lamp according to Claim 5, wherein the light emission control means controls at least one of

the plurality of light emission control target units into a predetermined light emission state showing the non-selection
state.

17
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FIG. 4
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FIG. 7
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FIG. 8

(NOTIFICATION SETTING MODE/FIRST SETTING MODE)
J

S31 ALL STAGES/PORTIONS FLASH TWICE IN WHITE,
AND THEN ARE TURNED ON
v

S32 | ONLY FIRST STAGE FLASHES AT LUMINANCE OF 50%

®)

S33 RESET AND START TIMER COUNT
|

S34 SWITCHED TO
(SET STAGE/PORTION IS)
ull?

OTHER THAN null

null

S42

INPUT WITHIN
AUTOMATIC

RETURN TIME
?

YES

S44 NO

INPUT FOR (SHORT
S35 PRESSING)
INPUT WITHIN PREDETERMINED
AUTOMATIC
PERIOD OF TIME OR
RETURN TIME LONGER?
YES (LONG
PRESSING)
WRITE DETERMINED
S36 OPER"X?F%”,@‘&OD; S45|  INFORMATION IN
VARIABLE TABLE
v
ALL STAGES/PORTIONS
S46 | FLASH AT LUMINANCE
OF 50% FOR 5 SEC.

NORMAL
Q)PERATION MOD; 543
INPUT FOR

NORMAL s4a7
PREDETERMINED OPERATION MODE
PERIOD OF TIME OR

LONGER?

S37

NO (SHORT

PRESSING)
25 (LONG S38 | NEXT PORTION/STAGE
PRESSING) )
540 | START GOLOR SETTING OF S3g| SWITCHED STAGE/
FLASHING PORTION/STAGE PORTION FLASHES
v

L
S4-1 ( SECOND SETTING MODE )

24



FIG. 9

EP 2 996 442 A1

NOTIFICATION SETTING MODE/
SEGCOND SETTING MODE

ALL STAGES/PORTIONS FLASH
S51 THREE TIMES IN WHITE,
AND THEN ARE TURNED ON

ONLY SELEGTED STAGE/
S92 PORTION FLASHES AT
LUMINANCE OF 50%

S53 |RESET AND START TIMER COUNT

SS4_~INPUT WITHIN
AUTOMATIC
RETURN TIME

NO

S59

S60

S61

INPUT FOR
PREDETERMINED PERIOD
OF TIME OR
LONGER?

NO (SHORT PRESSING)

YES (LONG PRESSING) S57

DETERMINE LIGHT
EMISSION COLOR BEING
FLASHING AS LIGHT
EMISSION COLOR OF
FLASHING PORTION/STAGE

SWITCH SELECTED
LIGHT EMISSION
COLOR TO THE

NEXT

SB68

ALL STAGES/PORTIONS

FLASH IN THE NEXT

SELECTED AND
DETERMINED STAGE/
PORTION FLASHES IN
DETERMINED COLOR

PERATION MODE

s55 (, NORMAL )

25

FLASH THREE TIMES IN LIGHT EMISSION
WHITE COLOR




10

15

20

25

30

35

40

45

50

55

EP 2 996 442 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2013/063052

A. CLASSIFICATION OF SUBJECT MATTER
HO5B37/02(2006.01)i, F2152/00(2006.01)1,

F21v23/00(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

HO5B37/02, F2182/00, F21v23/00

Minimum documentation searched (classification system followed by classification symbols)

1922-1996
1971-2013

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2013
1994-2013

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2010-67363 A (ShinMaywa Industries, Ltd.), 1-6
25 March 2010 (25.03.2010),
entire text; all drawings
(Family: none)
A JP 2000-353401 A (Arrow Electronics Ind. Co., 1-6
Ltd.),
19 December 2000 (19.12.2000),
entire text; all drawings
(Family: none)
A JP 2003-249383 A (Patlite Corp.), 1-6
05 September 2003 (05.09.2003),
entire text; all drawings
& US 2003/0160703 Al & EP 1338899 Al

D Further documents are listed in the continuation of Box C.

I:I See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E”  earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than
the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

Date of mailing of the international search report

10 July, 2013 (10.07.13) 23 July, 2013 (23.07.13)
Name and mailing address of the ISA/ Authorized officer

Japanese Patent Office
Facsimile No. Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)

26




EP 2 996 442 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« JP 2012221793 A [0005]

27



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

