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(54) Electronic device

(57) An electronic device includes a base plate (100),
a plurality of modules (110, 120, 130) detachably fitted
and connected to the base plate, a plurality of mounting
members (160) configured to detachably mount the base
plate to a DIN rail (140), and an operation lever (150)

provided on the base plate and configured to be engaged
with the mounting members and to be operable from a
front surface of the base plate. When the operation lever
is operated, an engaged state between the mounting
members and the DIN rail is released.
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Description

BACKGROUND

TECHNICAL FIELD

[0001] The present disclosure relates an electronic de-
vice, and more particularly, to an electronic device con-
figured to detachably mount a base plate, to which a plu-
rality of modules is detachably fitted and connected, to
a DIN rail through a plurality of mounting members.

RELATED ART

[0002] An electronic device has been known which is
configured to detachably mount a base plate, to which a
plurality of modules is detachably fitted and connected,
to a DIN rail through a plurality of mounting members.
[0003] FIG. 10 is a block diagram illustrating an exam-
ple of a control system configured using the electronic
device. In FIG. 10, a field control station 10 includes a
plurality of input/output modules 11 and a variety of func-
tional modules 12 such as a power supply module, a
control module configured to control transmission and
reception of various signals to and from an upper system,
and the like. The input/output modules 11 and the func-
tional modules 12 are detachably fitted and connected
to a first terminal board provided for a base plate (not
shown).
[0004] The field control station 10 is connected to a
second terminal board 30 through a cable 20. The second
terminal board 30 is provided with a connector 31 , a
terminal block 32, a disconnection member 33, and the
like. The cable 20 of a system-side is detachably fitted
and connected through a connector (not shown) to the
connector 31. A wiring of a field device such as a sensing
device, a motor, a valve and the like (not shown) of a
field-side is connected to the terminal block 32. The dis-
connection member 33 is configured to mechanically dis-
connect a signal system for mechanically and electrically
connecting the connector 31 and the terminal block 32,
as required.
[0005] The disconnection member 33 is provided to
individually check a state of the system-side or field-side
of each signal system when activating or maintaining a
system, for example. By taking out the disconnection
member 33 of the corresponding signal system from the
second terminal board 30, a signal input/output system
configured to transmit and receive a signal between the
system-side and the field-side is mechanically discon-
nected.
[0006] The field control station 10 and the terminal
board 30 are detachably mounted to a DIN rail. FIG. 10
shows a state where a back surface of the terminal board
30 is mounted to the DIN rail 40.
[0007] FIGS. 11A and 11B illustrates a state where an
electronic device 60 is mounted to the DIN rail 40 through
a mounting member 50, in which FIG. 11A is a perspec-

tive view and FIG. 11B is a schematic sectional view of
FIG. 11A. In FIG. 11B, the DIN rail 40 is a top hat-shaped
rail member having a flat sectional shape, whose size is
standardized in accordance with the DIN standards. The
DIN rail 40 has a recess portion 40a and flange sides
40b, 40c. The recess portion 40a has a rectangular sec-
tional shape with a relatively shallow bottom surface.
Each of the flange sides 40b, 40c is formed by bending
outwards each of both side surfaces of the recess portion
40a facing each other in an L shape and has a relatively
narrow width.
[0008] The mounting member 50 is fixed to a back sur-
face of the electronic device 60 by a screw, and has a
base member 51 and a releasing lever 52 slidably at-
tached to the base member 51 through a spring (not
shown).
[0009] The base member 51 is formed with a recess
portion 51a for engaging with the flange sides 40b, 40c
of the DIN rail 40.
[0010] The releasing lever 52 is slidably attached to
open and close one side (a lower side) of the recess
portion 51 a and is urged to close the one side of the
recess portion 51 a by a spring (not shown) at a normal
state. A depth end portion of the releasing lever 52 is
formed with a tapered surface so that when the releasing
lever is pressed to the DIN rail 40, it is slid downwards
against the elastic force of the spring, and an end portion
of a pullout-side is formed to protrude from an end portion
of the base member 51 by a length L, as an operation part.
[0011] At a state shown in FIG. 11B, when detachably
mounting the electronic device 60 to the DIN rail 40, the
flange side 40b of the DIN rail 40 is engaged with an
upper side of the recess portion 51 a of the mounting
member 50 fixed to the back surface of the electronic
device 60 and then the lower side of the recess portion
51a of the mounting member 50 is pressed to the flange
side 40c of the DIN rail 40.
[0012] The mounting member 50 is pressed to the
flange side 40c of the DIN rail 40, so that the tapered
surface formed at the depth end portion of the releasing
lever 52 is slid along an end face of the flange side 40c,
the releasing lever 52 is slid downwards and the lower
side of the recess portion 51a is gradually opened.
[0013] When the flange side 40c of the DIN rail 40 rides
over the tapered surface formed at the depth end portion
of the releasing lever 52, it is fitted to the recess portion
51a of the mounting member 50, the releasing lever 52
is again urged by the spring to close the one side of the
recess portion 51a and the flange side 40c of the DIN rail
40 is engaged to the lower side of the recess portion 51a
of the mounting member 50.
[0014] When demounting the electronic device 60
mounted to the DIN rail 40, the releasing lever 52 of the
mounting member 50 is pulled downwards to pull out the
flange side 40c of the DIN rail 40 from the lower side of
the recess portion 51a of the mounting member 50 and
to release the engaged state between the flange side
40b of the DIN rail 40 and the recess portion 51a of the
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mounting member 50.
[0015] FIGS. 12A to 12C exemplify a specific configu-
ration of the input/output module 11 of FIG. 10. FIG. 12A
illustrates an example where a plurality of terminal blocks
11a, 11b, 11c configured to be detachably attached to a
front surface of the input/output module 11 is prepared,
and then replaced and attached to the input/output mod-
ule 11 in correspondence to uses. FIG. 12B illustrates
an example where a cable is connected to the input/out-
put module 11 through a connector 11d. FIG. 12C illus-
trates an example where a terminal board 11e with a
cover part for connecting a signal line to the input/output
module 11 is provided. The input/output modules 11 are
also mounted to the DIN rail (not shown).
[0016] FIGS. 13A to 13C illustrate another specific con-
figuration of the input/output module 11 of FIG. 10. FIGS.
13A and 13B illustrates a configuration where cases 11f,
11g of the input/output modules 11 having a large amount
of heat generation are made of an aluminum material
having high heat conductivity, and FIG. 13C illustrates a
configuration where a nest (enclosure) 11h is entirely
made of the aluminum material. The input/output mod-
ules 11 are also mounted to the DIN rail (not shown).
[0017] Patent Document 1 discloses a configuration of
a terminal board to be mounted on a DIN rail, which can
be fixed to a DIN rail with a minimum space without side
slip and in which a substrate is accommodated in a me-
tallic case.

[Prior Art Document]

[Patent Document]

[0018] [Patent Document 1] Japanese Patent Applica-
tion Publication No. 2012-134352A
[0019] However, according to the mounting structure
for the DIN rail shown in FIGS. 11A and 11B, in order to
demount the electronic device 60 mounted to the DIN rail
40, the end portion of the releasing lever 52, as an op-
eration end, should be made to protrude from the end
portion of the base member 51 by the predetermined
length L so that an operator can directly operate the end
portion of the releasing lever 52 slidably attached to the
base member 51 of the mounting member 50. As a result,
an external size is enlarged.
[0020] Also, when mounting the electronic device 60
having a wide mounting width to the DIN rail 40, the plu-
rality of mounting members 50 having the same size and
fixed to the back surface of the electronic device 60 is
used. In order to demount the electronic device 60 mount-
ed to the DIN rail 40, the releasing levers 52 of all the
mounting members 50 fixed to the back surface of the
electronic device 60 should be pulled out at the same
time. Thus, it is very difficult to perform the corresponding
operation.
[0021] Also, according to the configuration where the
terminal block 11a, 11b, 11c is attached to the front sur-
face of the input/output module 11, as shown in FIG. 12A,

when accessing the front surface of the input/output mod-
ule 11, the terminal block 11a, 11b, 11c becomes an ob-
stacle, so that the operability is deteriorated.
[0022] In particular, when connecting a field wiring to
the terminal block 11a, 11b, 11c, the tensile stress of the
field wiring is applied to the input/output module 11, so
that the input/output module 11 may be damaged. There-
fore, as shown in FIG. 10, the terminal board 30 for con-
necting the field wiring is separately provided in some
cases.
[0023] Further, as shown in FIGS. 13A to 13C, when
the constitutional components of the case are all made
of the aluminum material, as countermeasures against
the heat, the cost increases.

SUMMARY

[0024] Exemplary embodiments of the invention pro-
vide an electronic device having high operability config-
ured to mount and demount a base plate, to which a
plurality of functional modules is detachably fitted and
connected, to and from a DIN rail just by an access from
a front surface of the base plate, to attach and detach
the functional modules to and from the base plate mount-
ed to the DIN rail without a mutual interference, to connect
a wiring of a field device to the base plate without an
influence of an external force, to effectively radiate heat
from a functional module having a large amount of heat
generation and to save a space through miniaturization.
[0025] An electronic device according to an exemplary
embodiment, comprises:

a base plate;
a plurality of modules detachably fitted and connect-
ed to the base plate;
a plurality of mounting members configured to de-
tachably mount the base plate to a DIN rail; and
an operation lever provided on the base plate and
configured to be engaged with the mounting mem-
bers and to be operable from a front surface of the
base plate,
wherein when the operation lever is operated, an
engaged state between the mounting members and
the DIN rail is released.

[0026] The plurality of modules may be divided into
groups in accordance with functions thereof, and the plu-
rality of modules may be arranged on the base plate so
that end faces of the modules configuring each group
form a stepped shape in a group unit.
[0027] Any one of the module groups may include a
duct for heat radiation and the other adjacent module
group may be closely contacted to the heat sink.
[0028] The module groups may have input/output
modules, plug-in modules each having a predetermined
option function and terminal blocks, respectively.
[0029] According to the above configurations, it is pos-
sible to implement the electronic device having high op-
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erability configured to mount and demount the base plate,
to which a plurality of functional modules is detachably
fitted and connected, to and from the DIN rail just by the
access from the front surface of the base plate, to attach
and detach the respective functional modules attached
on the base plate without a mutual interference and with-
out demounting the base plate mounted to the DIN rail,
to connect the wiring of the field device to the base plate
without an influence of the external force, to effectively
radiate heat from a functional module having a large
amount of heat generation and to save the space through
miniaturization.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030]

FIGS. 1A to 1D illustrate a configuration of an elec-
tronic device according to an embodiment of the
present invention.
FIG. 2 is an assembly illustration of the electronic
device shown in FIGS. 1A to 1D.
FIG. 3 is a perspective view of a back surface of a
base plate 100.
FIG. 4 illustrates a configuration of a mounting mem-
ber 160.
FIGS. 5A to 5C illustrate a sequence of mounting a
base plate having an operation lever 150 and the
mounting members 160 shown in FIG. 3 incorporat-
ed thereto to a DIN rail 140, as seen from below.
FIGS. 6A to 6D illustrate an operation of demounting
the base plate 100 mounted to the DIN rail 140.
FIG. 7 illustrates a configuration of a terminal block
130.
FIGS. 8A to 8C illustrate the configuration of the ter-
minal block 130.
FIGS. 9A to 9F illustrate a function of a plate spring
135.
FIG. 10 is a block diagram showing an example of
a control system of the related art.
FIGS. 11A and 11B illustrate a state where an elec-
tronic device 60 is mounted to a DIN rail 40 through
a mounting member 50.
FIGS. 12A to 12C illustrate specific configuration ex-
amples of an input/output module 11 of FIG. 10.
FIGS. 13A to 13C illustrate other specific configura-
tion examples of the input/output module 11 of FIG.
10.

DETAILED DESCRIPTION

[0031] Hereinafter, exemplary embodiments of the
present invention will be described in detail with refer-
ence to the drawings. FIGS. 1A to 1D illustrate a config-
uration of an electronic device according to an embodi-
ment of the present invention, in which FIG. 1A is a top
view, FIG. 1B is a front view, FIG. 1C is a side view and
FIG. 1D is an overall perspective view. FIG. 2 is an as-

sembly illustration of the electronic device shown in
FIGS. 1A to 1D.
[0032] In FIGS. 1A to 1D and FIG. 2, two input/output
modules 110 are fitted and connected to a front surface
of a base plate 100 through connectors CN1, CN2. A
plurality of plug-in modules 120 is fitted and connected
to the front surface of the base plate 100 through a con-
nector CN3. A plurality of terminal blocks 130 is fitted and
connected to the front surface of the base plate 100
through a connector CN4. The two input/output modules
110 have the same function. The plurality of plug-in mod-
ules 120 serve as functional modules having predeter-
mined option functions. The constitutional components
(modules/blocks) can be relatively simply attached and
detached by an access from the front surface of the base
plate. In the meantime, a back surface of the base plate
100 is detachably mounted to a DIN rail 140, as described
below.
[0033] Lengths of the two input/output modules 110,
the plurality of plug-in modules 120 and the plurality of
terminal blocks 130 in a depth direction are designed so
that in a state that the input/output modules 110, the plug-
in modules 120 and the terminal blocks 130 are attached
to the base plate 100, respective end faces thereof form
a stepped shape from one side of the base plate 100
towards the other side.
[0034] The two input/output modules 110a, 110b are
configured to operate in a master/slave relation. That is,
when one input/output module (for example, the in-
put/output module 110a) operating as a master is out of
order, the other input/output module (for example, the
input/output module 110b) operating as a slave alterna-
tively operates as a master, so that the input/output mod-
ules are dual-operated. Thereby, it is possible to sup-
press the operation stop caused due to the failure of the
input/output modules 110 to the minimum.
[0035] The plug-in modules 120 are configured to add
option functions of a relay, which is not implemented in
the input/output modules 110, such as a signal conver-
sion function, an insulation function, a disconnection
function, a fuse function and the like, to each signal sys-
tem. Each of the plug-in modules 120 has a front surface
lever 121 which is provided so as to cover a front surface
thereof and is rotatably attached to a shaft in the vicinity
of one end thereof.
[0036] When the plug-in modules 120 are provided
with a disconnection function as the option function, for
example, it is not necessary to provide the disconnection
member 33 provided for the terminal board 30 of the re-
lated art, and when the plug-in modules 120 are provided
with a fuse function, it is not necessary to provide a fuse
provided for the terminal board 30 of the related art.
[0037] FIG. 3 is a perspective view of the back surface
of the base plate 100. The back surface of the base plate
100 is provided with a first recess portion 101, a second
recess portion 102 and three third recess portions 103.
The first recess portion 101 is formed at a substantial
center part of the base plate 100, and extends in a lon-
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gitudinal direction with a relatively wide width so that the
DIN rail 140 can be fitted in the first recess portion 101.
The second recess portion 102 is formed adjacent to one
side of the base plate 100 and extends in the longitudinal
direction in parallel with the first recess portion 101. The
second recess portion 102 has a width narrower than the
first recess portion 101. An operation lever 150 is slidably
fitted in the second recess portion 102. The third recess
portions 103 are discretely formed to be orthogonal to
the first recess portion 101 and the second recess portion
102. Mounting members 160 for detachably mounting
the base plate 100 to the DIN rail 140 are slidably fitted
in the third recess portions 103.
[0038] A bottom surface of the third recess portion 103
is provided with a guide recess 103a for guiding a sliding
direction of the mounting member 160 in a state that the
mounting member 160 is slidably fitted to the third recess
portion 103. Both wall surfaces of the third recess portion
103 are provided with guide portions 103b, 103c config-
ured to slidably fit therein stepped portions 160d, 160e
provided on both side surfaces of the mounting member
160.
[0039] The operation lever 150 is operable from the
front surface of the base plate 100 and is made of sub-
stantially L-shaped plate. The operation lever 150 is pro-
vided with three cylindrical projections 151 on a long part
of the substantially L-shaped plate at the same interval
as that of the three recess portions 103. The three cylin-
drical projections 151 mechanically couple to the mount-
ing members 160 which have the same shape and are
fixed to the three recess portions 103. The operation laver
150 is attached to the base plate 100 in a state that a
short part of the substantially L-shaped plate projects to-
ward the front surface from the back surface of the base
plate 100.
[0040] FIG. 4 illustrates a configuration of the mounting
member 160. The mounting member 160 is integrally
made of plastic to have a substantially rectangular flat
plate frame shape and has a tapered surface 160a
formed at one end thereof, and a cantilever moveable
piece 160b formed in the vicinity of an end portion of the
tapered surface 160a. The cantilever moveable piece
160b has elasticity and serves as a substantial plate
spring. An end portion of the moveable piece 160b is
formed integrally with a cylindrical engaging portion 160c
configured to be fitted with the guide recess 103a pro-
vided on the bottom surface of the third recess portion
103.
[0041] Both side surfaces of the tapered surface 160a
are formed with the stepped portions 160d, 160e config-
ured to be slidably fitted with the guide portions 103b,
103c provided on both wall surfaces of the third recess
portion 103. An inclined side 160f is provided at a part in
a depth direction of a side of the frame part to which the
moveable piece 160b is fixed.
[0042] When attaching the operation lever 150 and the
mounting members 160 to the base plate 100, the oper-
ation lever 150 is inserted until it collides with an end

portion of the second recess portion 102 with the projec-
tions 151 of the operation lever 150 protruding upwards.
[0043] Thereafter, the mounting members 160 are
movably attached to the third recess portions 103, re-
spectively. Specifically, the stepped portions 160d, 160e
formed on both side surfaces of the mounting member
160 are slidably fitted to the guide portions 103b, 103c
provided on both wall surfaces of the third recess portion
103, the cylindrical engaging portion 160c formed inte-
grally with the end portion of the moveable piece 160b
is fitted into the guide recess 103a provided on the bottom
surface of the third recess portion 103.
[0044] At a state where the operation lever 150 and
the mounting members 160 are incorporated with the
base plate 100 in this way, the operation lever 150 is
pressed in a left direction of FIG. 3 by the elastic force
of the moveable pieces 160b of the mounting members
160.
[0045] Thereby, the end portions of the mounting mem-
bers 160 at which the tapered surfaces 160a are formed
protrude from one wall surface 101a of the recess portion
101 and form an engaging recess 101b, to which a flange
side 140c of the DIN rail 140 is fitted and engaged, be-
tween the end portions of the mounting members 160
and the bottom surface of the first recess portion 101. In
the meantime, a corner portion of an opening-side of the
wall surface 101a is chamfered to have a substantial arc
shape so that the flange side 140c of the DIN rail 140
can be smoothly attached and detached.
[0046] A protrusion side 101d having an arc section is
formed in the vicinity of an opening-side of the other wall
surface 101c of the first recess portion 101, and an en-
gaging recess 101e for engaging one flange side 140b
of the DIN rail 140 is formed between the protrusion side
101d and the bottom surface of the recess portion 101.
[0047] FIGS. 5A to 5C illustrate a sequence of mount-
ing the base plate 100 having the operation lever 150
and the mounting members 160 shown in FIG. 3 to the
DIN rail 140, as seen from below.
[0048] First, as shown in FIG. 5A, the one flange side
140b of the DIN rail 140 is fitted and engaged to the en-
gaging recess 101e formed between the protrusion side
101d of the wall surface of the recess portion 101 and
the bottom surface of the recess portion 101.
[0049] Subsequently, as shown in FIG. 5B, the entire
base plate 100 is pressed to the DIN rail 140. Thereby,
the tapered surfaces of the mounting members 160 at-
tached to the base plate 100 are slid along the end face
of the other flange side 140c of the DIN rail 140, and the
other flange side 140c of the DIN rail 140 is fitted to the
engaging recess 101b formed between the tapered sur-
faces 160a and the bottom surface of the recess portion
101.
[0050] As a result, as shown in FIG. 5C, the base plate
100 is engaged and fixed to the DIN rail 140.
[0051] FIGS. 6A to 6D illustrate an operation of de-
mounting the base plate 100 mounted to the DIN rail 140,
in which FIG. 6A illustrates a state where the base plate
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100 is mounted to the DIN rail 140, FIG. B is a partial
enlarged view of FIG. 6A, FIG. 6C illustrates a state
where the base plate 100 is demounted from the DIN rail
140 and FIG. 6D is a partial enlarged view of FIG. 6C.
[0052] FIGS. 6A and 6B illustrate a normal state where
the operation lever 150 is not pulled. At this state, the
three projections 151 of the operation lever 150 are fitted
to slide along the inclined sides 160f of the corresponding
mounting members 160, and the operation lever 150 is
pressed to a predetermined position at which it collides
with the end portion of the second recess portion 102 by
the elastic force of the moveable pieces 160b of the
mounting members 160.
[0053] At this state, as described above, the one flange
side 140b of the DIN rail 140 is fitted to the engaging
recess 101e formed between the protrusion side 101d
of the one wall surface of the recess portion 101 and the
bottom surface of the recess portion 101 and the other
flange side 140c of the DIN rail 140 is fitted to the engag-
ing recess 101b formed between the tapered surfaces
160a of the three mounting members 160 and the bottom
surface of the recess portion 101, so that the base plate
100 is stably mounted to the DIN rail 140.
[0054] FIGS. 6C and 6D illustrate a state where the
operation lever 150 is pulled from a predetermined posi-
tion of the second recess portion 102 against the elastic
force of the moveable pieces 160b of the three mounting
members 160. As the operation lever 150 is pulled, the
three projections 151 provided for the operation lever 150
are slid along the inclined sides 160f of the corresponding
mounting members 160 and the three mounting mem-
bers 160 are also slid on the third recess portions 103 at
the same time so that the end portions of the three mount-
ing members 160 moves away from the flange side 140c
of the DIN rail 140.
[0055] Thereby, the engaging recess 101b formed be-
tween the tapered surfaces 160a of the three mounting
members 160 and the bottom surface of the recess por-
tion 101 temporarily disappears, so that the mounted
state of the base plate 100 to the DIN rail 140 with the
mounting members 160 being interposed therebetween
is released and the base plate 100 can be thus demount-
ed from the DIN rail 140.
[0056] FIG. 7 illustrates a configuration of the terminal
block 130. The terminal block 130 is configured so that
a substrate 132 is positioned between a side cover 131
and a heat sink 133 and they are fixed by screws 134.
As the heat sink 133 of the terminal block 130, an alumi-
num irregular-shaped material having a square tube-
shaped portion (duct) formed to enable cooling wind to
flow therethrough is used.
[0057] FIGS. 8A to 8C also illustrate the configuration
of the terminal block 130, in which FIG. 8A is a top view,
FIG. 8B is a side view and FIG. 8C is a front view. The
side cover 131 of the terminal block 130 is provided with
bent parts 135 serving as a substantial plate spring and
bent into a crank shape.
[0058] FIGS. 9A to 9F illustrate a function of the bent

part 135, in which FIG. 9A is a back surface view, FIG.
9B is a side view, FIG. 9C is a front view, FIG. 9D is a
top view, FIG. 9E is a sectional view taken along a line
A-A of FIG. 9C, and FIG. 9F is a partial enlarged view of
FIG. 9E. As shown in FIG. 9F, the bent part 135 is con-
figured to interfere with a case 100a of the base plate
100 and to generate a force of pressing the heat sink 133
of the terminal block 130 towards the plug-in modules
120 when attaching the terminal block 130 to the base
plate 100.
[0059] By the above structure, the heat sink 133 of the
terminal block 130 is securely contacted to the plug-in
modules 120, thereby improving the heat radiation effect
of the plug-in modules 120.
[0060] The input/output module 110 may be inserted
into the input/output module 110a-side, the input/output
module 110b-side or both the input/output modules 110a,
110b, as required. Therefore, it is not possible to deter-
mine an amount of heat generation and heat radiation
performance thereof. Thus, a heat radiation mechanism
is provided for the terminal block 130 having no heat gen-
eration member, so that it is possible to accomplish the
stable heat radiation effect all the time.
[0061] Also, it is possible to integrate the field control
station 10 and the terminal board 30 of the related art
shown in FIG. 10, so that it is possible to save the space.
[0062] Also, as shown in FIGS. 1A to 1D and FIG. 2,
it is possible to detachably fit and connect the input/output
modules 110, the plurality of plug-in modules 120 having
the predetermined option functions and the plurality of
terminal blocks 130 to the base plate 100 which access-
ing the base plate 100 from the front surface thereof so
that a structure having no mutual interference can be
implemented.
[0063] Also, as shown in FIGS. 5A to 5C and 6A to 6D,
when fixing the base plate 100 to the DIN rail 140, the
front surface of the base plate 100 has only to be pressed
to the DIN rail 140, and when demounting the base plate
100 from the DIN rail 140, the operation lever 150 has
only to be pulled out. That is, it is possible to implement
a structure where the base plate 100 can be mounted
and demounted to and from the DIN rail 140 just by the
access from the front surface of the base plate 100.
[0064] Also, the mounting member 160 configured to
fix the base plate 100 to the DIN rail 140 has a structure
enabling the base plate 100 to be demounted from the
DIN rail 140 without protruding from an external shape
of the apparatus and can make the apparatus small. Also,
it is possible to operate the plurality of mounting members
160 at the same time by the operation of the one operation
lever 150.
[0065] Also, as shown in FIG. 7, in order to radiate the
heat from the plurality of plug-in modules 120, the heat
sink 133 is embedded in the terminal block 130 to effi-
ciently implement the countermeasures against the heat
with the minimum space.
[0066] For a recent control system, it is required to per-
form a complex process control. In order to perform the
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complex process control, a variety of signals should be
transmitted and received between a variety of field de-
vices and a controller.
[0067] Therefore, an input/output module configured
to convert the signals between the variety of field devices
and the controller into a desired form is required, and the
input/output module is required to have an ability of con-
verting the various signals. Also, since an absolute
amount of signal lines increases, the miniaturization for
reducing a rack configured to mount the electronic device
thereto and a cabinet configured to accommodate therein
the electronic device is also required.
[0068] In the meantime, the input/output module con-
figuring the electronic device of the present invention is
repaired and changed in many cases, as compared to a
controller used for a process control system. The reasons
are as follows: since the setup place of the electronic
device including the input/output module is close to a
field of the process control, the input/output module is
likely to be damaged due to an external noise and the
like, and a physical change is required depending on ad-
dition and/or deletion of the field devices in many cases,
for example.
[0069] Furthermore, since it is required to suppress the
influence on the controller and the other control target
upon the change, a base plate, which is independent for
each control target unit and has a predetermined func-
tional module group fitted and connected thereto is pref-
erably replaced.
[0070] The above-described present invention can im-
plement the electronic device satisfying the above re-
quirement and having high operability configured to
mount and demount the base plate, to which a plurality
of functional modules is detachably fitted and connected,
to and from the DIN rail just by the access from the front
surface of the base plate, to attach and detach the re-
spective functional modules mounted on the base plate
without a mutual interference and without demounting
the base plate mounted to the DIN rail, to connect the
wiring with the field device to the base plate without an
influence of the external force, to effectively radiate heat
from a functional module having a large amount of heat
generation and to save the space through miniaturiza-
tion.

Claims

1. An electronic device comprising:

a base plate (100);
a plurality of modules (110, 120, 130) detachably
fitted and connected to the base plate (100);
a plurality of mounting members (160) config-
ured to detachably mount the base plate (100)
to a DIN rail (140); and
an operation lever (150) provided on the base
plate (100) and configured to be engaged with

the mounting members (160) and to be operable
from a front surface of the base plate (100),
wherein when the operation lever (150) is oper-
ated, an engaged state between the mounting
members (160) and the DIN rail (140) is re-
leased.

2. The electronic device according to claim 1, wherein
the plurality of modules is divided into groups (110,
120, 130) in accordance with functions thereof, and
wherein the plurality of modules is arranged on the
base plate so that end faces of the modules config-
uring each group form a stepped shape in a group
unit.

3. The electronic device according to claim 2, wherein
any one of the module groups (130) includes a duct
for heat radiation and the other adjacent module
group (120) is closely contacted to the heat sink.

4. The electronic device according to claim 2 or 3,
wherein the module groups have input/output mod-
ules (110), plug-in modules (120) each having a pre-
determined option function and terminal blocks
(130), respectively.

5. The electronic device according to claim 1, wherein
the at least one module (110, 120, 130) is detachably
fitted and connected to the front surface of the base
plate (100).

11 12 



EP 2 906 029 A2

8



EP 2 906 029 A2

9



EP 2 906 029 A2

10



EP 2 906 029 A2

11



EP 2 906 029 A2

12



EP 2 906 029 A2

13



EP 2 906 029 A2

14



EP 2 906 029 A2

15



EP 2 906 029 A2

16



EP 2 906 029 A2

17



EP 2 906 029 A2

18



EP 2 906 029 A2

19



EP 2 906 029 A2

20



EP 2 906 029 A2

21

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 2012134352 A [0018]


	bibliography
	abstract
	description
	claims
	drawings
	cited references

