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Title of the invention

INPUT-OUTPUT UNIT

Field of the invention

This invention relate§ to an input-output unit which is
used in industrial control equipment'and performs siénal
receiving from and delivéry to field devices, and
particularly relates to.an improvement in construction which
realizes high density mounting and which is easy to assemble -

and with which instrumentation work is easy.

Description of the Prior Art

An input-output unit is housed in a unit housing box
body such as that disclosed in Japanese -Laid-Open Patent
Publication No. H5-29777 and performs éignal receiving and
delivery for an industrial control system. The functidns of
this kind of input-dutput unit receive/deliver signals to/
from the detector terminals of flowmeters and.pressure gauges

manipwlating

and the like, and the terminals of electric valves

and the like, and connect them with a higher ceﬂtral control
device, and in particqlér.there are those for analog signals
which use 4mA-20mA, etc., analog instrumentation signals agﬁ,
signals from thermocouples and the 1like, and those for
digital signals which handle sézzgg:—po*nt signals aﬁdrpulse

string signals and the like. A specific conflguratlon is for
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example .disclosed in Japanese Laid-Open Utility Model

Publication No. ﬁ4 88093. . . ’
it has beew Lovr which “"‘P”"le‘z ehectné
In tﬁé‘rF‘T?iQﬁ?’IﬁEégratlon density of the }iﬂ?féﬁ-%heh

circuits that have performed the signal conversion -has—been-

Jdew=—and consequently the number of signals that can be
handled by one unit has been small and the input-output cards
that are accommodated in the slots of the input-output uﬁit
have been relatively laxge. As a result, the number of
signal wires connected to one unit has also been small, and
it has been easy to secure space for positioning terminal
blocks. However, as the integration density of ICs becomes
higher, the number of signals handled by one unit also
increases, to 16 points, 32 points, 64 points, etc.. When
this happens,.when the number of input-output signals is
simply increased, because a large number of signal wires have
to be handled in a confined space, the wiring work is time-
consuming and there has beeh the danger of signal wires being
‘connected to the wrong terminals by mistake.

Secondly, to maintain certain cards it is necessary to
remove them from the input-output unit, and the interruption
of control in the control loop that accompanies this
maintenance is not beneficial to the system being controlled.
For this reason, in the case of an input-output unit for
control use, it is desirable that the control loops of each

of the signals be handled by an independent card, and that
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even when a certain card is being maintained, the other cards

Leontinue T,
remain loaded in the unit an control in those loops continue

amninterrupteds Therefore, in input-output units for control

use, a separate card is provided for each control loop;

however, because card forms are becoming smaller than they

have been in the past, there has been the problem thatjwhen

conventional loading/removal mechanisms are employed y the

————————., U _._p—-—-.-_..-,_.-a-—--——-“‘ -

loading/removal members become large and loading/removal work

becomes awkward. <&

Thirdly, in some cases an input-output unit pexrforms
relativc_aly simple intermediary functions such as display
functions and warning signal receiving as well as control
functions. However, in the past, input-output units of
different types have been used to handle analog signals and

digital signals. 1In such casés, for the manufacturer, there

'is the problem that the number of components required

increases and parts management becomes complicated, and,
because it becomes high-parts-variety, low-volume production,
the benefits of mass-production can not be achieved and costs
become high. - And, from ﬁhe user’s point of view, there has
been the problem that because the forms of the various input-
output units are not necessarily sf.andardized, when the units
are to be accommodated in a cabinet or the 1like, the
combinations of input-output units that can be installed

together are limited, and the freedom with which units can be
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selected is limited.

Fourthly, when the outside signal wires are connected to
an input-output unit of this kind, a terminal block is used.
For example,aéogzééﬁipeint_51gnals—§¥e assigned a terminal
set comprising a plus terminal and a minus terminal, and in
the case of a thermocouple input a circuit for performing

yonction,

cold eéntact~peéﬁ% compensation is provided, and, when a
large number of signals are to be inputted, common minus
terminals are sometimes used. However, there has been the
problem that when a different terminal block is designed for
each purpose in this way, the number of molds for plastic
molding increases and the initial investment in manufacturing
equipment increases.

Fifth, when connectors are used for the connections to
an input-output unit of this kind, an interface section
equipped with a display is used. However, when display

devices are mounted in the interface section, there has been

the problem that when light guides are used the number of

components increases and the assembly work becomes

complicated.

Summary of the invention
A first aim of this invention is to provide a compact
input-outéut unit of which the wiring and assembly work can

be carried out smoothly even when a large numbexr of signal
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wireé are to be handled in a confined space.

A second aim of this invention is to provide an input-
output unit with which card loading and removal is easy even
in cases where a small card is provided for each control loop
as in the case of an input-output unit for contrél use.

A third aim of this invention is to provide an input-
output unit which can be manufactured at a low cost bésed on
the economic benefits of mass-production, using a box body -

£ take v coirds
\”ﬁﬁEEHQEEH“élexlbly handle a wide range of different input-
output signals.

A fourth aim of this invention is to provide'an input-
output unit which can be manufactured at a low cost based on
the economic benefits of mass-production, using a terminal
block which can flexibly handle a wide range of different
input-output signals.

A fifth aim of this invention is to provide an input-
output unit having an interface section which is equipped
with a display device but has a small number of components
and is easy to assemble. |

An aspect of the present invention which achieves the
first aim is, in an input-output unit which performs signal
receiving and delivery mediation between an industrial
control equipment and the field deﬁices being controlled by
it, the provision of the following: a card accommodating

chamber 10 provided with a row of slots 12 which accommodate
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input-output cards 50 which perform signal conversion between
the signal forms handled by the industrial control equipment
and the signal forms handled by the field devices; a terminal
block part 20, provided with two or three terminals per each
of these slots, to wﬁich signal wires connected to the field
devices.are cohnected; and a case part 30, on the front of

which the card accommodating chamber and the terminal block

'part are mounted with the terminals and the slots in

correspondence.

An aspect of the present invention which achieves the
second aim is, in an input-butput unit which performs signal
receiving and delivery mediation between an industrial
control equipment and the field devices being controlled by
it, the provision of input-output caxrds 50 which perform
signal conversion between the signal forms handled by the
industrial control equipment and the signal forms handled by
the field devices and which each comprise: a printed circuit
board 51, on which electrdnic components are mounted; a case
part 52, to which the printed circuit board 51 is fitted in
such a way that the case part 52 covers one side of the
printed circuit board 51; a fan part 53, mounted on the front
side of this case part 52, for air cooling; an ejector part
54, mounted on the end portion of the front side of this case
part 52, which ejects the card from the card accommodating

chamber 10; and a cover part 55, mounted on the case 52 in
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such a way as to cover the other éide of the printed circuit
board 51.

An aspect of the present invention which achieves the
third aim is, in an input-output unit which performs signal
receiving and delivery mediatibn. between an industrial
control equipment and the field devices being controlled by
it, the provision of the following: an input-output nest 70,
connected by a bus to the industrial control equipment;
input;output printed «circuit Dboards 80, which are
accommodated in this inpuﬁ—output nest 70 and which perform
signal conversion between the signal forms handled by the
industrial control equipment and the signal forms handled by
the field devices; an interface section 90, mechanically
mounted on the input-output nest 70, to which signal wires
connected to the field devices are connected and which
electrically connects these signal wires to the input-output
cards.

In an aspect of the present invention which achieves the
fourth aim, in a terminal block having a terminal block 60,
in which a plurality of terminais to which signal wires are
connected are disposed in rows, and a back board 62, which
has a pattern which is connected to the terminals, mounted on
the bottom surface of this terminal block 60, the terminal
block has a reédy indicator chamber 616 and a circuit board

accommodating chamber 618 disposed in the row direction in

7

THIS SHEET HAS BEEN

REPLACED

is Sheet Has Been Replaced.

T




which the terminals are disposed, and, in the ready indicator
chamber, light emitted by a 1light emitting device 626,
mounted on the back board, for indicating the operating state
of the terminal block, is guided to the upper surface of the
terminal block, and, in cases when the signal state of the
terminals of the terminal block is to be indicated, an
indicator circuit board 64 on which light emitting devices
642, which light up and go out according to the signal states

of the terminals, is accommodated in the circuit board

_accommodation chamber, and an partitioned light guide part

644 which constitutes the upper surface of the terminal block
and which in the row direction in which the terminals are
disposed separately displays the light emitted bf each of
these light emitting devices, is mounted in the circuit board
accommodating chamber, and, in cases when the terminal block
is for thermocouple inputs, a temperature compensation unit
66, which makes thermal contact with terminals to which a
thermocouple is connected andﬁmeasures the temperature of
those terminals, is mounted in the circuit Dboard
accommodating chamber.

In an aspect of the present invention which achieves the
fifth aim, in a box body for an electronic apparatus having
a printed circuit board 91 and an indicator circuit board 92
which has light emitting devices mounted on it and is

connected to this printed circuit board through a cable 922,
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a base 93 whose side surface is larger than the printed
circuit board 91 and which accommodates the indicator circuit
board 92 on the back of an indicator window 931 mounted at
the front of the case 93, and a cover 94 which is fitted to.
the back of the case 93, the indicator circuit board‘92 is
provided with holding holes 921 and the indicator window 931
is provided with holding projections 937 which project from
the back of the indicator window 931 and engage with the
holding holes 921 and the indicator circuit board 92 is held
by the holding projections 937 and an edge portion of the

printed circuit board 91.'

BRIEF DESCRIPTION OF THE bRAWINGS

Fig. 1 is a construction drawing showing a first
preferred embodiment of the present invention;

Fig. 2 is a view illustrating the connection between a
terminal block part 20 and a back board 14;

Fig. 3 is a development view of é sheet that is affixed
to a terminal cover 24;

Fig. 4 is a view illustrating the way in which the sheet
shown in Fig. 3 is affixed to the terminal cover 24;

Fig. 5 is a construction drawing of an input-output card
50;

Fig. 6 is a view illustrating an ejector part 54;

Fig. 7 is a view illustrating a device which indicates
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the operating state of an input-output card 50;

Fig. 8 is a construction drawing showing a second
preferred embédiment of the'présent invention;

Fig. 9 is a construction drawing of a connector-type
interface section fitted to an input-output nest;

Fig. 10 is a construction drawing of an input-output
nest;

Fig. 11 is a schematic construction drawing of a
terminal block 60; .

Fig. 12 is a view illustrating an expansion function
which is mounted in a circuit board accommodating chamber;

Fig. 13 is a cross-sectional view of a terminal block
having an indicating functionj;

Fig. 14 is a cross-sectional view of a terminal block
having a temperature compensation unit 66;

Fig. 15 is a cross-sectional view illustrating the
details of a ready display chamber 616;

Fig. 16 is an upper surface view showing the state of a
display sheet affixed to a cover 65;

Fig. 17 is a construction view of a connector-type

interface section;

Fig. 18 is an enlarged view of the vicinity of a display
window 931;
Fig. 19 is a development view of parts with a cover 94

omitted; and
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Fig. 20 is a view of fhe.parts of a case 93.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The inven;ion will now be explained in detail, using the
accompanying.drawings. Fig. 1 is a construction drawing of
a first preferred embodiment of the present invention, in
~ which (A) is a plan view, (B) is a front elevational view and
(C) is a side elevational view. In Fig. 1, a carxd
accommodating chamber 10 is provided with a plurality of
slots 12 for accommodating input-output cards 50, and in this
example there are 16 slots disposed in a row. An upper guide
groove 12a and a lower guide groove 12b, oriented in the
insertion direction of the input-output cards 50, are
disposed as a pair in each slot 12. A back board 14 is
mounted at the back of the card accommodatiné chamber 10, and
connectors 16 are mounted on the back board 14 in
correspondence with the slots 12. The connectors 16 connect
with connectors 56 mounted on the back ends of the input-
output cards 50; certain poles are connected to a terminal
block part 20, and the other poles are connected to a bus
connected to the system side.

The terminal block part 20 has terminals in sets of two
or three, and these sets of terminals correspond to the slots
12. In this example there are three terminals per set: a

lower row terminal 21, a middle row terminal 22 and an upper
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row terminal 23. The middle row terminals 22 are offset by
half their pitch with respect to the lower row terminals 21
and the upper row terminals 23 in order facilitate the work
of connecting the field device signal wires. It is desirable
that terminals having mechanisms to prevent the screws
falling out be used for these terminais, because this makes
the installation work easier.

A terminal cover 24 covers the lower row terminals 21,
the middle row terminals 22 and the upper row terminals 23,
and this terminal cover 24 can be opened and closed about a
shaft part 27; when wire connecting work is to be carried out
it is opened, and in the normal operating state it is closed,
protecting the terminals. Universal receiving chambers 28
are mounted on the card accommodating chamber side of the
terminal block part 20, and are used to mount RJC units for
performing temperature compensation in cases when the signal
wires are thermocouples and to connect backup apparatus when
the control device is in a semiautomatic state, etc.. A slot
indicator sheet 25 and a terminal indicator sheet 26 are
affixed to the front side and the back sidé respectively of
the terminal cover 24; the details of these sheets will .be
described later. A connectoxr connecting part 29 is provided
for handling the same signals as the terminal block 20 or for
handling other} different signals; it is also called a second

output.
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The card accommodating chamber 10 and the terminal block
20 are mounted on the front of a-case part 30, and system
side connectors 40 are mounted on the back of this case 30.
In order efficiently to release the heat produced by the
input-output. cards 50 into the outside air, the case 30 is
made of a material having good thermal conductivity such as
aluminum or the like, and is also suitably provided with
ventilation holes. The system side connectors 40 are
connected to a back unit(not shown in the drawings} and for
positioning purposes a pair of projecting portions 42 are
provided on the back side of the case part 30. Mounting
screws 44 are disposed at the four corners of the case part
30 and are used to mount the case part-30 on the back unit.
The back unit is accommodated in a cabinet or the like, and
ié provided with a bus which is connected to the central
control device of the system side.

The input-output cards 50 input signals from the signal
wires connected to the terminal block part 20, perform
control computation on these signals, output control signals,
and convert these inputted.signals into signals for feeding
into the bus which is connected to the connectors 16. Here,
the input-output cards 50 are assigned one-on-one to the
signals that they handle, and in Fig. 1 one card only is
installed in the card accommodating chamber 10 and the othexr

slots are empty.
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Fig. 2 is a view illustrating the connection between the
terminal block part 20 and the. back board 14. It is
necessary for each set of contacts of the terminal block part
20 to be connected to the poles of the connector 16, on the
back board 14, of fhe corresponding slot 12. Here, if a
terminal board 2& mounted on the back of the terminal block
part 20 can be connected en bloc to the terminals of the back
board 14, the wiring work can be done smoothly. In this
preferred embodiment, the terminal board 9%2 énd the back
board 14 are constructed integrally using a printed circuit
board of a rigidity such that it can be bent (a flex-rigid
circuit board) 46, and the wiring patterns of both the
terminal board ééﬁgnd the back'board 14 are printed on the
printed circuit board in advagce. However, there is no
reason why the terminal board.;% and the back board 14 should
not be constructed of separate printed circuit boards, and
the two connected by a multiple core flexible cable.

Fig. 3 is a development view of the sheet which is
affixed to the terminal cover 24. The slot indicator sheet
25 and the terminal indicator sheet 26 are printed on either
side of a fold line 263, and the sheet is folded into two
along the fold line 263 and affixed to the terminal cover 24
in such a way as to cover the front and rear sides of the

cover 24. The slot indicator sheet 25 is made up of a tag

indicator column 251 and a slot number column 252, and the
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tag names of the input-output cards 50 inserted into the
slots 12 are written in the tag indicator column 251. The
terminal indicator sheet 26 is made up of a tag indicator
column 261 and a terminal number column 262, and the tag
names of the field devices connected are written in the tag
indicator column 261. The lower row terminals 21, the middle
row terminals 22 and the upper row terminals 23 of the
terminal block part 20 are indicated in the terminal number
column 262; the terminals of slot one are for example marked
1A, 1B, 1C. (In instrumentatioh, é ‘tag name’ is a name given
to each object of control in order to distinguish the objects
of control.) |

Fig. 4 is a view illustrating the sheet affixed to the
terminal cover 24, in which (A) shows the terminal cover
closed and (B) shows the terminal cover open. When the
terminal cover 24 is closed, the slot indicator sheet 25 is
seen. It is with the terminal closed like this that the
input-output cards 50 are inserted into their respective
slots 12, and the principle is that the tag name column 251
and the tag names on the input-output cards 50 should match.
In this way, even when an input-output card 50 is pulled'oﬁt
of its slot 12 for maintenance work or the like, the tag of
the object of the maintenance can be discerned by reference
to the tag indicator column 251, and there is therefore the

benefit that it is not necessary to refer to the input-output
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card 50 each time the tag needs confirming, and the
maintenance work can be carried out smoothly.

When the terminal cover 24 is opeﬁ, the terminal
indicator sheet 26 is seen. In this position, the terminal
indicator sheet 26 is alongside the sets of terminals of the
terminal block part 20. Thus, during instrumenting wbrk, the
terminal number column 262 is close to the screw terminals,
and confirmation of the terminal numbers is easy. Also,
after a piece of wiring work has been completed, start-up is
carried out, and, during such start-ups checking of the screw
terminals and numbers can be carried out easily, and checking
work can be done even when input—output cards 50 are not

Joaded into their slots 12.

Preferred Embodiment of Input-Output Card 50

Next, the input—oufput card 50 that is used in thé first
preferred embodiment will be described. Fig. 5 is a detailed
construction drawing of the input-output card 50, in which
(A) is a plan view, (B) is a side elevational view with the
cover part 55 fitted, and (C) is a side elevational view with
the cover part 55 removed In the drawing, the printed
circuit board 51 has electronic components which perform the
signal conversion mounted on it, and is made to be of thin
form by for example surface mounted éomponents being mountéd

on both sides of it. A case part 52 gives the input-output
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card 50 its basic shape, and the.printed circuit board 51 is
mounted on this case part 52 and the case part 52 protects
one side of the printed circuit board 51. A fan part 53
performs cooling, and preferably is made integrally with the
case part 52 from die cast aluminum or the like, so that it
can conduct heat smoothly. An ejector portion 54 is mounted
on the end of the front of the case paft 52, and is used when
the card 50 is taken out of the card accommodation chamber
10. A cover 55 protects the other side of the printed
circuit board 51, and is fitted to the case part 52. A
connectox 56 is mounted on the back of the input-output card
50, and mates with a connector 16. A light guide part 57 is
mounted on the fan part 53, and guides light emitted by a
light emitting device 58, which is mounted on the printed
circuit board 51 and indicates the operating state of the
input-output card 50, to the front of the input-output card
50.

Next, the assembly précedure of a device constructed in
this way will be explained. First, the ejector part 54 is
mounted on the case part 52. Then, the light guide part 57
is inserted into a fitting groove formed in the fan part 53.
The printed circuit board 51 is then positioned in its
predetermined position in the case 52 and fixed in place with
screws. In this, by the printed circuit board being moved in

the directions shown by the arrows b and c in Fig.5,
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positioning is carried out éﬁoofhly. Finally, the cover part
55 is fitted to the case part 52. As necessary, a nameplate
showing a tag is affixed to the front of the case part 52.

In this way, because the printed ciréuit board 51 is
entirely covered by the case part 52 and the cover part 55,
there is the benefit that thefe are no exposed electronic
components and the reliability is good. For example, even if
electrically conducting matter falls, there is no danger of
shorting.of the electronic components, and during handling
. also no outside forces act directly on the parts. And,
although the input-output caxrd 50 is accommodated in the card
accommodation chamber 10, because the fan part 53 is exposed
to the outside air, there is the benefit that heat generated
on the printed circuit board 51 is conducted by the case part
52 and the cover part 55 to the fan part 53, is released into
the.outside-air, and the heat dissipation efficiency is
therefore good.

Fig. 6 is a view illustrating the ejector part 54. The
ejector part 54 has a lever portion 541 which provides an
ejecting force, an engaging portion 542 having a recessed
portion which engages with a window portion 16 formed in the
card accommodation chamber 10, a shaft portion 543 which
serves as a pivot, and a lock portion 544 which fixes the
ejector part 54 to the case part 52. The lock portion 544 is

a concave portion which engages with a convex portion 521
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mounted on the side of the case part 52. In this way, by the
provision of the lock portion 544, because the ejector part
54 is restrained in an attitude in which it holds the input-
output card 50 in the state in which it is mated with the
connector 16, there is the benefit that the input-output card
50 is prevented from accidentally slipping out of the
connector 16 as a result of vibrations or the like, and the
reliability is increased.

Fig. 7 is a view illusﬁrating the device which shows the
opetating state of the input-output card 50. The 1light
emitting device 58 is mounted on the printed circuit board
51, and because 1ighp from the light emitt;ng device'sé is
guided td the front of the card by the light guide part 57,
aésemblability is good. Conventionally, as disclosed in
Japanese Laid-Open Patent Publication No. H3-1579, a light
emitting device of special shape has been used, but because
in this preferred embodiment the light guide 57.is used,
there is the benefit that the assemblability is good and
relatively few components are required.

According to the invention shown in first preferred
embodiment described above, because the heat generated in the
input-card 50 is efficiently dissipated by thé case part 30,
there is the benefit that satisfactory heat dissipation can
be achieved even with a small box body. And, because no

terminal blocks are mounted on the input-output cards 50, and
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the signal wires are connected to the specially mounted
terminal block part 20, and the ;nput-output cards 50 are
connected to connectors at the back board 14 side, there is
the benefit that little positioning of wires is required and

the wiring and assembly work can be carried out smoothly.

Second Preferred Embodiment

Next, a second preferred embodiment will be described.
Fig. 8 is a perspective construction drawing of a second
preferred embodiment of the present invention. An input-
output nest 70, which can be made of aluminum when good heat
dissipation is required, as in the case of the case part 30
discussed above, and can be made of plastic when heat
dissipation need not be considered, has inside 'it . two
chambers which each accommodate two input-output printed
circuit boards 80. The input-output printed circuit boards
80 have circuits which perform conversion between the signal
forms used on the control device side and the signal forms
used on the field devices side; because, for reasons relating
to increasing the signal transfer speed, pérgllel signals are
used in the bus, and, in order to -keep down the number of
cores, serial signals (in the case of digital signals) and
analog signals are used in the signal wires, the input-output
printed circuit boards 80 perform conversion of these

signals. An interface section 90 has the field device side
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signal wires connected to it and sends and receives these
"signals to and from an input-output printed circuit board 80;
it is of connector type for use with multiple core cable, and
has indicators for indicating the state of the signals in the
input-output. printed circuit board 80. A terminal block 60,
like the interface section 90, can havé the field device side
signal wires connected to it and is for sending and receiving
these signals to and from an input-output printed circuit
board 80; it is used in éases when the signal wires are
separate, individual wires.

Fig. 9 is a construction view of a connector-type
interface section 90 fitted to an input-output nest. In Fig.
9, parts which perform the same functions as parts in Fig. 8

have been given the same reference numerals, and their

description here will be omitted. In Fig. 9, a back unit 100

is a plate member which is accommodated in a cabinet or a
éonsole, and is provided with a bus which is connected to the
central coﬁtrol device. In the input-output nest 70, the
printed circuit boards 80 whicﬁ are fitted to the back unit
100 are each 'provided with a fronﬁ connector 81 for
connections to the interface section 90 or a terminal block
60 and a rear connectof 82 for connections to the input-
output nest 70.

Fig. 10 is a detailed construction view of the input-

output nest 70, in which (A) is a side elevational view and
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(B) is a front elevational view. A back board 71 is mounted
at the back of the input-output nest 70, and connectors 72
used.for connections to the printed circuit board 80 are
mounted on the back board 71. Card guide portions 73 guide
the printed circuit boards 80 in the insertion direction and
ensure the connection of the connectors 72 with the rear
connectors 82; the card guide portions are also called slots.
A wiring work area 74 is provided in the central portion of
the front of the input-output nest 70, énd, because the
chambers which accommodate the printed circuit boards -80 are
located on each side of this, the wiring work area 74 is also
a wall separating these two chambers.

An earth part 75 is a group of terminals mounted at the
bottom of the wiring work area 74, and terﬁinals for -
earthling the printed circuit boards 80 with respect to the
box body are mounted here. An metal earthling fitting 76
provides earthling when the input-output nest is fitted to
the back unit 100. Mounting screws 77 are used to mount the
input-output unit 70 on the back unit 100; in this example,
a ﬁounting screw 77 is provided at each of the four corners
of the input-output nest 70. Interface fitting portions 78
are provided near the card guide portions 73, and are fitting
holes for fitting the interfaces 90 to the slots. Projecting
portiohs 79 are rod-shaped projections mounted on the back

face of the input-output nest 70, and engage with concave
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portions provided in the back unit 100 and facilitate
positioning. In this example, the projecting portions 79 are
provided in two places,. a connector (not shown in the
drawings) is disposed between them, and they guide the mating
of this connector with a connector on the back unit side. As
a result, even in cases such as when fitting has to be
carried out in a confined space, or it is difficult to check
from the side that the connectors are properly mated, proper
mating can be carried out and the installation work is made
easier and the reliability is improved. When the interface
section 90 is a terminal_block, the wiring work area 74 is
used as a working space in which to carry out connection of
the signal Wires, and, even when terminal blocks are mounted
over both of the chambers, the wiring work can be carried out
smoothly.

The assembly of a device constructed in this way'wili be
described next. The amount of heat produced by the input-
output printed circuit board 80 varies, depending on the
- type of signals handled and the signal conversion method.
The input-output nest 70 is provided with slit-form openings
for heat dissipation, and is designed so that for up to a
certain amount of generated heat the increase in the interior
temperature remains at tolerable value. According to the
amount of heat generated by the input-output printed circuit

board 80 and the quantity of components mounted on it,
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although each chamber is capable of accommodating two boards,
one circuit board may be accommodated in each chamber, or
altogether one board only may be accommodated in the two
chambers.

Because- the interface section 90 is fixed to the
interface fitting portions 78, and connection to the input-
output printed circuit board 80 accommodated in this slot is
performed thereby, the connecting work can be carxried out
smoothly. And, tﬁe width of the interface section 90 can be
one slot width or two slot widths, or in some cases.may bé
made wider, occupying the wiring work area 74. Because this
kind of wide interface section 90 is allowed, there is a high
degree of design freedom.

According to the invention of the second preferred
embodiment described above, because an industrial control
equipment input-output uﬂit is constructed from the three
modules that are the general input-output nest 70, the input-
output printed circuit board 80 which performs signal
.conversion, and the interface 90 or the terminal block 60,
_ and these are combined according to the requirements of the
system to be served, there are the benefits that the system
can be built with a standardized nest form, expansion and
alterations can be done eaaily,'and cost reductions based on

mass-production can be sought.
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Preferred Embodiment of the Terminal Block 60

Next, the terminal block 60 used in the invention of the
second preferred embodiment will be described. Fig. 11 is a
schematic construction view of the terminal bloék 60, in
which (A) is an upper surface view and (B) is a side
elevétiénal view. In Fig. 11, the terminal block 60 is made
of an insuléting'material such as plastic, and is provided
with a lower terminal row 611 and an upper terminal row 612,
each row having 17 terminals. A ready indicator chamber 616
and a circuit board accommodating chamber 618 divided into
four chambers are disposed in a row parallel to the lower
terminal row .611 and the upper terminal row 612, and the
chambers of the circuit board chamber 618 are separated from-
each other by circuit board guides 619. A back board 62 is
mounted on the bottom of the terminal block 60, and has a
wiring pattern which is connected to the terminals. = A
connector 63 is mounted on the bottom of the back board 62,
and sends the Signéls from the signal wires connected to the
terminals out through a connector (not shown in the drawings)
connected to an outside device. An indicator circuit board
64 is accommodated in the circuit board accommodation chamber
618, and in this example light:emitting de#ices 642 are shown
mounted on the indicator circuit board 64, but when other
expansion functions such as temperature compensation units

are to be provided, other option circuit boards are fitted.
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Fig. 12 is a view illustréting an expansion function to
be fitted into thg circuit board accommodation chamber, in
which (A) shows the case of a indicator function and (B)
shows the case of a temperature compensation unit. In the
case of the indicator function, a indicator circuit board 64
is used. The indicator circuit board 64 has light emitting
devices 642 mounted on it in four groups corresponding to the
circuit board accommodating chamber 618 which is divided into
four chambers, and spaces corresponding to the circuit board
guides 619 are provided between the gioups of light emitting
devices. The circuit board guides 619 also perform the

function of confining the indicator circuit board 64 to its

'prescribed position. An partitioned light guide part 644 is

a member formed of an opaque plastic; the partitiohed light
guide part 644 is mounted on the upper surfaces of the
ci;cuit board guides 619, and accommodates the light emitting
devices 642 in light guide holes 645. An indicator sheet 652
is affixed to the upper surface of the partitioned light
guide part 644 and indicates the terminal numbers
corresponding to-the light emitting devices 642 which light
up and go out in the light guide holes 645.

The temperature compensation unit 66 makes contact with

the terminals and measures their temperature, and is

necessary when an accurate. temperatures are to be measured

with thermocouples. In this example, because it is
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accommodated in the chambers of the circuit board
accommodation chamber 618, one unit is provided for four
terminals. For this kind of temperature compensation unit
66, for example the unit disclosed in Japanese Laid-Open
Utility Model Publication No. H5-36329, by the present
inventors, is suitable. A cover sheet 668 is fitted onto the
surface of the terminal side of the temperature compensation
unit 66; windows are formed in the side which faces the
terminals, and temperature sensors are pushed against the
terminals. A ready sheet 654 is affixed to the upper surface
of the temperature compensation unit 66; the ready sheet 654

serves the indicator in the ready indicator chamber 616, and

there is no particular indication on the circuit board

accommodation chambers 618 portion.

Fig. 13 is a cross-sectional viéw of a terminal block
which has a indicator function. The terminal constructions
in the chambers of the lower terminai row 611 and the upper
terminal row 612 are omitted in this view, but for example

the terminals having screw falling prevention mechanisms

disclosed in Japanese Laid-Open Utility Model Publication No.

H4-102568 are suitable. A main body 61 is the main
structural member of the terminal block 60, and is made of
plastic. A back plate 614 covers a back board 62, and is
fitted to the bottom surface of the terminal bldck 60.

A connecting cable 622 connects the back board 62 to the
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indicator circuit board 64, and supplies signals' for
.controlling the illumination of the light emitting devices
642 from the back board 62 side. The light emitting devices
are bent 'in the end surface direction of the indicator
circuit board 64 and are received by the partitioned light
guide part 644; A cover 65 opens and closes about a hinge
part 651 mounted on the terminal block 60; when the cover is
opened, signal line connection work on the terminals can be
'perfo:rmed easily, and when the cover 65 is closed, the
indioator sheet 652 is positioned above the partitioned light
guide part 644 and the operator can easily discern which of
the terminals it is whose state is being indicated by the
light emitting devices 642. |

Fig. 14 is a cross-sectional view of a terminal block
having a temperature compensation unit 66. Explaining now
the detailed construction of the temperature compensation
unit 66, it has a case.portion 661 of an external shapo
suitable for insertion into the circuit board accommodation
chamber 618, and a printed circuit board 662 is accommodated
inside it. A spring 663 is mounted between the case portion
661 and the printed circuit board 662, and by pushing the
printed circuit board 662 to the terminal side this spring
663 causes the temperature sensors 664 to make contact with
the terminals. A metal.holding fitting 665 has its entirety

fixed to the printed circuit board 662, and the temperature
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sensoxrs 664 are mounted integrally with it. A cable 666
carries the measurement signal produced by the  temperature
sensor 664 to the back board 62 through a compensation
connéctor 667 after it has been converted into an electronic
signal by the printed circuit board 662. In this example, by
using flexi-cable for the cable 666, the connection work of
the signal wires is éarried out smoothly. It is noted that
.because thermocouple temperature compensation is basic
instrumentation engineering knowledgg, an explanation of it
here is omitted.

Fig. 15 1is a cross-sectional view illustrating the
details of the réady indicator chambér 616. A lighf emitting
device 626 is mounted at the edge of the back board 62, and
the _opérating state of the terminal block 60 is indicated by
this 1light emitting device 626. A light guide 624 is
accommodated in the ready indicator chamber 616, and this
light guide 624 guides the light emitted by the 1light
emitting device 626 to the RDY of the indicator sheet 652.
This function is an essential function of thé terminal block,
‘and is provided commonly for all types of terminal block.

Fig. 16 i's a plan view of the terminal block main body
with the indicator sheet affixed to it, in which (A) shows a
sixteen contact point indicator,. (B) shows a thirty-two point
indicator and (C) shows a indicator for the ready signal

‘only. When the indicator function 1is sixteen points,
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corresponding terminals of the lower terminal row 611 and the

upper terminal row 612 are used as'sets of one plus terminal
and one minus terminal. Accordingly, the contact point
signal indication is also performed using the signals of'the
terminal sets. The ready signal RDY and fhe contact point
terminal numbefs 1716 are indicated on the indicator sheet
652, and this makes easy the visual confirmation of which of
the terminals corresponds to which of the light emitting
devices 642 accommodated in the circuit board accommodation
chamber 618.

When the indicator function is thirty-two points,
independent signal wires_ are connected to the terminals of
the lower terminal row 611 and the upper terminal row 612.
Surplus terminals in the lower terminal row 611 and the upper
terminal row 612 are used as the respective minus terminals.
The ready signal RDY and the terminal numbers 1732 of the

contact points are indicated on the marker sheet 652.

#r cases such as when the temperature compensation unit

66 is accommodated in the circuit board accommodation chamber

618, and when the indicator circuit board 64 is not fitte%

W—Pﬁwy—rﬂ:&&wued: Because the ready signal
RDY is necessary for all.the types of terminal, by this the |
operating state of the terminal block can be confirmed.

According to the invention disclosed in the preferred
30
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eﬁbodiment of the terminal block 60 described above, becauée
the operating sfate of the terminal block is indicated by the
ready j.ndicator 616, the operating state of the terminal
block can be checked whatever the type of the terminals, and
there is the benefit that the common use of the terminal
block 60 can be promoted and few molds are requi:ed. Also,
because the indicator circuit board 64 and the temperature
compensation unit 66 and the like are provided or not
provided case-by-case, according to the requirements of each
type of ‘terminal block, there is the beﬁefit_that optional
functions matched to the signal line type can be realized

with a small number of components.

Preferred Embodiment of the Interface Section 90

Next, the connector-type interface section 90 used in
the invention of the second preferred embodiment will be
described. Fig. 17 is a construction drawing showing a
preferred embodiment of the connector-type interface section
90, with the case being shown with hatbhing lines. 1In Fig.
17, a printed circuit board 91 has electronic devices and
connecters, etc., mounted on it, and is roughly L-shaped. A
iﬁdicator circuit board 92 is provided with light emitting
devices such as LEDs disposed in a matrix form, and makes a
T-shape in its poéitional relationship with the printed

circuit board 91.  The printed circuit board 91 is
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aegommodated in the case 93 ====ﬁbe—eass=#ﬁk=31de surface
direction, and the lndlcator c1rcu1t board 92 is accommodated
behind an indicator window 931 mounted at the front of the
case 93. A cever 94 is fitted to the back of the case 93,
and- holds both the printed circuit board 91 and the indicator
circuit board 92 in the case 93. A box body for electronic
apparatus, such as the input-output nest shown in Fig. 8, is
fitted to this case 93, and an input-output printed circuit
beard 80 for signal processing is also connected to the case
93 wvia a connector 911. Also, it is desirable that an
indicator window cover 95 made of transparent plastic or the
like be fitted over the indicator window 931.

Fig. 18 is an enlarged view of the vicinity of the
indicator window 931. Holding projections 937, which
position the indicator circuit board 92, and indicator
‘circuit board abutting portions 939, which abut with the
indicator window 931 side.edge of the indicator circuit board'
92, are .provided on the back of the indicator wiﬁeow 931.

The indicator circuit board abutting portions 939 are
line-form projections mounted in the widthways direction of
the indicator window 931.

Fig. 19 is a development parts tiew, with the cover 94
removed. Windows corresponding to the light emitting devices
are formed in a four row by eight column matrix layout in the

indicator window 931. When necessary, it is beneficial to
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attach name plates indicating the object of the indicator and
LEDs indicating the current flow/non-flow state. A indicator
circuit board accommodation chamber 932 is located behind the
indicator window 931 and accommodates the indicator circuit
board 92. A printed circuit board accommodating chamber 933
occupies most of the case 93 and accommodates the printed
circuit board 91. Engaging holes 934 are engaged with by
case mounting claws941l mounted on the cover 94, and-in this
example consist of rectangular windows formed in two places
on each side of the case 93. Cover guide projécting portions
935 are for facilitating the mating of the case 93 and the
cover 94, and thin portions which are thinner fhan the rest
of the cover 94 are formed in corresponding positions on the
cover 94 side. Case guide projectiqns can be provided on the
cover 94 side also, and thin portions can be formed on the
case 93 side. Nest mounting portions 936 are screw holes
formed in the upper and lower ends of the surface of the case
93 which abuts with the cover 94, and are used in fitting the
caée 93 to a nest or a wall body or the like.

A connector 911 is mounted on the back of the printed
circuit board 81, and this is connected to an input-output
printed circuit board 80 for signal processing. A connector
912 is mounted on the front of the printed circuit board 91,
and this is used in connecting signal wires connected to

outside devices. Signals inputted through the connector 912
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pass through the connector 912 and the input-output printed
circuit board 80 and are used in connection with the bus that
is on the nest side. The cable 922 is a multiple core flat
cable. which connects the.printed circuit board 91 and the
indicator circuit board 92 and carries thé illumination drive
signals of the indicator circuit board 92. Holding holes 921
are openings which are provided in two locations on the
indicator circuit board 92 and engage with the holding
projectioné 937. To allow for dimensional errors theée holes
are oblong in shape. | |

Fig. 20 is a component view of the case 93, in which (A)
is a front elevational view, (B) is a side elevational view,
“and (C) is a back.elevational view. A connector fitting hole
96 has a cable which connects with the connector 912 fitted
to the printed circuit board 91 fitted to it, and, in orxrder
to perform the connection completely, screw holes are formed
at both ends. Circuit board holding grooves 938 are portions
cut out of ribs formed in the widthways direction of the case
93, and position the printed circuit board 91. The holding
projections 937 are disposed in positions where they do not
overlap with the circuit board holding grooves 938. The
cover 94 is also provided with a connector mounting hole 96
for fitting the cabie COhnecting with the connector 911
mounted.on the printed circuit board 91.

The assembly of a device constructed in this way will
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now be explained. First, the indicator circuit board 92 is
fitted onto the back of the indicator window 931 in such a
way that the holding projecﬁions 937 on the indicator window
931 engage with the holding holes 9221. Then, the printed
circuit board 91 is inserted along the circuit board holding
grooves 938 and thereby accommodated in the circuit board
accommodation chamber 933. buring this process, differences
in attitude between the indicator circuit board 92 and the
printed circuit board 91 are absorbed by the cable 922.
Finally, when the cover 94 is fitted to the case 93, the
indicator circuit board 92 and the printed circuit board 91
are fikxed in the case together, en bloc.

According to the invention disclosed in the preferred
embodiment of the connector-type interface section 90
described aboﬁe, because when finally the cover 94 is fitted
to the case 93 the indicator circuit board 92 and the printed
circuit board 91 are fixed in the case 93 eﬁ bloc} there is
the benefit that the assembly work can be carried out more
smoothly than in conventional cases wherein the display
circuit board 92 and the printed circuit board 91 are fixed
to the case 93 one by one. And, because the épace that
conventionally has been necessary for this sﬁccessive fixing
is reduced, there is also the benefit that a contribution is

made to increasing the density of the electronic apparatus.
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1. An input-output unit for performing signal receiving

WHAT IS CLAIMED IS:

and .delivery mediation between -‘an industrial control
equipment and the field devices controlled.by it, the input-
output unit comprising: .

a caxrd accbmmodating chamber (10), provided with a row
of slots (12) which receive input-output caxds (50) which
perform conversion between the signal forms handled by the
industrial'control equipment and the signal forms handled by
the field devices;

a terminal block part (20), provided with two or three
termiﬁals per ‘each of the slots, to which signal wires
connected to the field devices are connected; and
a case part (30), on the front face of which the card
accommodating chamber and the terminal block part are mounted

with the terminals and the slots in correspondence.

2. BAn input-output unit accoxding to claim 1, fufther
comprising:
- a terminal cover (24), which covers the terminals,
fitted to the termlnal block part;
‘a slot 1ndlcat1ng sheet (25), which, when the termlnal
cover is closed, indicates the numbers and tags of the slots
of the card accommodation chamber; and

a terminal indicating sheet (26), which, when the
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terminal cover is open, indicates the numbers and tags of the

terminals.

3. An input-output unit according to claim 1, wherein
the card accommodating chamber comprises a back board (14),
mouﬁted at the back of the card accommodation chamber and
~connected by a bus to the industrial control equipment, and
connectors (16), mounted on the back board for each slot, to
which the_-input—output cards loaded into the slots are
connected, and wherein the terminal block part has a terminal
board part (28) which is connected to the terﬁinals of the
terminal bloék part and which is mounted on the side of the
case part opposite the back board, and wherein the back board
<§§a the éerminal board ég;:kignal wires connecting the two
are qll’iﬁtegrally constructed of a printed circuit board

(46) having such a rigidity that it is bendable.

4. An input-output unit according to claim 1, wherein
the input-output cards each comprise:

a printed circuit board (51), on which electronic
components are mounted;

a case part (52), to which the'printed circuit board is
fitted in such a way that the case part covers one side of
the printed circuit board;

a fan part (53), for air-cooling, mounted on the front
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an'ejector.part (54);-fittéd"to the end of the front of

of the case part;

the case part, for ejecting the card from the caxrd
accommodatioﬁ.chamber; and

| a cover part (55), mounted on the case part in such a
way that it_co?ers the other side of the printed circuit

board.

5. An input-output unit for performing signal receiving
and -delivery mediation between an industrial control
equipment and the field devices controlled by it, the input-
6utput unit .comprising:

an input-output nest'(70), connected by a bus to the
ihdustrial control equipment;

an input-output printed circuit board (80), which is
accommodated in the input—output.nest'and.performs conversion
between the signal forms handled by the industrial control
equipment and the signal fbims héndled by the field devices;
and

" a terminal block (60) or an interface section (90), to
which signal wires connected to the field devices are
connected and which electrically connects these signai wires

to the input-output printed circuit board.

6.  An input-output unit according to claim 5, wherein
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a plurality of terminals tO‘WhiCh signals lines are connected

are disposed in rows in the terminal block (60), and the
terminal block has a back board (62), mounted on the bottom
surface of the terminal block, which has a pattern which is
connected to-the terminalé, and wherein the terminal block
has a ready indicator chamber (616) and a circuit board
accommodation chamber (618) dispoéed in the row direction in
which the terminals are disposed, and wherein in the ready
indicator chamber light emitted by a light emitting device
(626), mounted on the back board, for indicating the\
operating state of the terminal block, is guided to the upper

surface of the terminal block.

.7. An input-output unit according to claim 6, wherein
an indicator circuit board_(64) 6n which 1light emitting
devices (642), which light up and go out according £o the
signal states of the terminals, is accommodated in the
circuit board accommodation chamber, and wherein an
partitioned light guide part (644) which is on the upper
surface of the terminal block and which in the direction in
which the terminals are linéd_up separately displays the
light emitted by each of these light emitting devices, is

mounted in the circuit board accommodation chamber.

8. An'input—outpuf unit according to claim 6, wherein

39

THIS SHEET w4 S BEEN
RN R REPLACED
* c L M s * - .



0oy

1"

a temperature compensation unit (66), which makes thermal

contact with a terminal to which a ‘thermocouple is connected

and measures the temperature of that terminal, is mounted in

the qircﬁit_board accommodation chamber.

9. An inpﬁt-output unitlaccording to claim 5, wherein
the interface section comprises a printed circuit board (91)
and an indicator circuit board (92) which has light emitting
devices mounted on it and is connected to this printed
circuit board through a cable (922), a case (93) whose side
surface is larger than the printed circuit board and which
accommodates the indicator circuit board behind an indicator
window (931) provided iﬁ the front of the case, and a cover
(94) which is fitted to the back of the case, and wherein the
indicator circuit board is provided with holding holes (921)

and the indicator window is provided with holding projections

(937) which project from the back surface of the display

window and engage with the holding holes and the indicator
circuit board is held by the holding projectidns and an edge

portion of the printed circuit board.
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