SLICE-I0 HOUSING WITH SIDE VENTILATION BACKGROUND [0001]The present exemplary
embodiment relates generally to the field of automation control systems, such as those used in
industrial and commercial settings. It finds particular application in conjunction with techniques for
providing, accessing, configuring, operating, or interfacing with input/output (1/0O) devices that are
configured for coupling and interaction with an automation controller, and will be described with
particular reference thereto. However, it is to be appreciated that the present exemplary embodiment
is also amenable to other like applications. [0002]Automation controllers are special purpose
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programs, a processor of the automation controller examines a series of inputs (e.g., electrical input

signals to the automation controller) reflecti%ggggéﬁﬁéa controlled process and changes outputs
(e.g., electrical output signals from the autofriati r) based on analysis and logic for affecting
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communication functions and/or Io%éc operations. In operation, a traditional 1/O device typically
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of the automation controlier examines a series of inputs (e.g., electrical input signals to
the automation controlier) reflecting the status of a controlled process and changes
outputs {e.g., electrical output signals from the automation controller) based on analysis
and logic for affecting control of the controlled process. The stored control programs
may be continuously executed in a series of execution cycles, executed periodically, or
executed based on events. The inputs received by the automation controller from the
controlled process and the outputs transmitted by the automation controller to the
controlied process are normally passed through one or more 1/Q devices, which are
components of an automation control system that serve as an electrical interface
between the automation controlier and the controlled process.
[0003] Traditional /O devices typically include a base configured to couple the I/O
device with a bus bar or the like, a terminal block for communicatively coupling the /O
device with field devices, and an /O module that includes circuitry for performing
communication functions and/or logic operations. In operation, a traditional I/O device
typically communicatively coupies with field devices (e.g., sensors and actuators) via
terminals of the terminal biock such that the 1/O device can receive input signals from
the field devices and provide oufput signals to the field devices.
[0004] In many applications, a large number of bases are arranged in close proximity

to each other along a bus bar mounted on a wall or other surface. Each base supports



to each other along a bus bar mounted on a wall or other surface. Each base supports both a terminal
block and an I/0O module. This type of configuration is sometimes referred to as a slice I/O because
each set of bases, modules, and terminal blocks appear to be a "slice" of a larger structure. In these
compact arrangements, heat generated by the 1/0O modules can cause performance issues. In the
past, either external cooling has been provided, or the devices have been derated to ensure reliable
functionality and device longevity. External cooling incurs additional expense, while derating requires
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can be an upper surface thereof, and an opposing bottom surface of the 1/O module can be engaged
with the base portion and can include at least one vent in fluid communication with the at least one
vent of the terminal block mount surfacel3WHerdbly SGRENT ¢WbUlate through the I/O module and past
the terminal block. The input/output (I/O) device can further comprise at least one vent on a front
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surface of the'I/O module. The input/output (I/O) device can further comprise at least one connection
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block mount surface can have a width coextensive with the width of the I/O module, The terminal block
can hav@rﬁjv%‘t’PPS‘PW H{Q]_commumcatuon circuitry and a terminal block mount surface, and a

terminal block physically and communicatively connected to the terminal block mount
surface of the /O module. The terminal block mount surface has a width that is greater
than a corresponding width of the terminal block such that a portion of the terminal block
mount surface extends beyond the terminal block, said portion of the terminal block
mount surface extending beyond the terminal biock including at least one vent for
permitting the flow of air through the I/O module and along the terminal block.

[0006] The terminal block mount surface of the /O module can be an upper surface
thereof, and an opposing bottom surface of the /O module can be engaged with the
base portion and can include at least one vent in fluid communication with the at ieast
one vent of the terminal block mount surface, whereby air can circulate through the 110
module and past the terminal block. The input/output (1/O) device can further comprise
at least one vent on a front surface of the /O module, the front surface extending
between the upper surface and the bottom surface of the I/O module. The input/output
(1/O) device can further comprise at least one connection terminai for connecting the 1/0
module to an adjacent /0O module. The terminal block can be removably secured to the
I/O module. The 1/O module can have a width of 15 mm and the terminal biock mount
surface can have a width coextensive with the width of the /O module. The terminal
block can have a width of 10 mm.



[0007]In accordance with another aspect, an input/output (1/0O) device assembly comprises a plurality
of 1/0 devices mounted on a rail in abutting engagement with each other, each 1/0 device comprising a
base portion configured to communicatively connect the 1/0 device with at least one other device, an
I/0 module physically and communicatively connected to the base portion and comprising I/O
communication circuitry and a terminal block mount surface, and a terminal block physically and
communicatively connected to the terminal block mount surface of the 1/O module, the terminal block
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on respddtiviesbases secured to the rail. BRIEF DESCRIPTION OF THE DRAWINGS
[0008] The terminal block mount surface of each /O module can be an upper
surface thereof, and an opposing bottom surface of each /O module is engaged with
the base portion and includes at least one vent in fluid communication with the at least
one vent of the terminal block mount surface, whereby air can circulate through each
/O module and past the terminal block. The input/output (I/O) device assembly can
further comprise at least one vent on a front surface of each /O module, the front
surface exiending between the upper surface and the bottom surface of each /O
module. Each /O device can further comprise at least one connection terminal for
connecting to an adjacent I/O module. The terminal block of each /O device can be
removably secured thereto. Each I/O module can have a width of 15 mm and the
terminal block mount surface of each I/O module can have a width coextensive with the
width of the I/O module. At least one terminal block can have a width of 10 mm.
[0009] In accordance with another aspect, a method of assembling an input/output
device assembly comprises mounting first and second 1/O modules to a rail, the /O
modules having a common width and in abutting engagement along respective sides

thereof, and mounting at least one terminal block to a terminal block mounting surface



[0010]FIGURE 1 is a diagrammatical representation of an exemplary control and monitoring system;
[0011]FIGURE 2 is a perspective view of an I/0O device in accordance with the present disclosure;
[0012]FIGURE 3 is an exploded view of an exemplary 1/0O device in accordance with the present
disclosure; [0013]FIGURE 4 is a front elevational view of an exemplary I/O module and terminal block
in accordance with the present disclosure. DETAILED DESCRIPTION

of at least one of the first or second I/O modules, the terminal block having a width that
is less than that of the /O modules width. The VO modules can be mounted on

respective bases secured to the rail.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIGURE 1 is a diagrammatical representation of an exemplary control and
monitoring system;

[0011] FIGURE 2 is a perspective view of an /O device in accordance with the
present disclosure;

[0012] FIGURE 3 is an exploded view of an exemplary I/O device in accordance with
the present disclosure;

[0013] FIGURE 4 is a front elevational view of an exemplary 1/O module and terminal

block in accordance with the present disclosure.

DETAILED DESCRIPTION

[0014] FIG. 1 is a diagrammatical representation of an exemplary control and
monitoring system adapted to interface with networked components and configuration
equipment in accordance with embodiments of the present techniques. The control and
monitoring system is generally indicated by reference numeral 10. Specifically, the
control and monitoring system 10 is illustrated as including a human machine interface
(HM1} 12 and an automation controller or control/monitoring device 14 adapted to
interface with components of a process 16.

[0015] The process 16 may take many forms and include devices for accomplishing
many different and varied purposes. For example, the process 16 may comprise a
compressor station, an oil refinery, a batch operation for making food items, a
mechanized assembly line, and so forth. Accordingly, the process 16 may comprise a
variety of operational components, such as electric motors, valves, actuators,
temperature elements, pressure sensors, or a myriad of manufacturing, processing,
material handling, and other applications. Further, the process 16 may comprise control
and monitoring equipment for regulating process variables through automation and/or

ohservation.



[0014]FIG. 1 is a diagrammatical representation of an exemplary control and monitoring system
adapted to interface with networked components and configuration equipment in accordance with
embodiments of the present techniques. The control and monitoring system is generally indicated by
reference numeral 10. Specifically, the control and monitoring system 10 is illustrated as including a
human machine interface (HMI) 12 and an automation controller or control/monitoring device 14
adapted to interface with components of a process 16. [0015]The process 16 may take many forms
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the contral/monitoring device 14, including remote network interfaces to associated systems.
2 may be added to add functionality to the control/monitoring device 14. Indeéd, if new

sensors 18 or actuators 20 are added {0 conirol the process 16, additional 1/O devices
22 may be added to accommodate and incorporate the new features functionally with
the control/monitoring device 14. The 1/O devices 22 serve as an electrical interface to
the control/monitoring device 14 and may be located proximate or remote from the
control/monitoring device 14, including remote network interfaces to associated
sysiems.

[0018] The I/O devices 22 may include input modules that receive signals from input
devices such as photo-sensors and proximity switches, output modules that use output
signals to energize relays or to start motors, and bidirectional /0O modules, such as
motion control modules which can direct motion devices and receive position or speed
feedback. In some embodiments, the /O devices 22 may convert between AC and DC

analog signals used by devices on a controlled machine or process and DC logic



[0018]The I/O devices 22 may include input modules that receive signals from input devices such as
photo-sensors and proximity switches, output modules that use output signals to energize relays or to
start motors, and bidirectional I/O modules, such as motion control modules which can direct motion
devices and receive position or speed feedback. In some embodiments, the I/O devices 22 may
convert between AC and DC analog signals used by devices on a controlled machine or process and
DC logic signals used by the control/monitoring device 14. Additionally, some of the I/O devices 22
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the 1/0 devices 22 includes a base 28 for physica
only two VO devices 22 are illustrated, it will be appreciated that any number of /O

devices can be used in accordance with the present disclosure. The /O adapter 24 is
configured to provide system power to the I/O modules 22, as well as to enable
conversion between the communications protocols of the /O devices 22 and the
control/monitoring device 14. As illustrated, the /O adapter 24 and the plurality of /O
devices 22 are mounted to a DIN rail 26, which is an industry standard support rail for
mounting control equipment in racks and cabinets. The plurality of /O devices 22 are
electrically coupled in series along the DIN rail 26 such that field power and system
information and power may be communicated between the /O devices 22, and back
through the /O adapter 24 to the control/monitoring device 14. In other embodiments,
the DIN rail 26 may be replaced with a different type of mounting structure. It will be
appreciated that the /O devices can be used in a wide variety of configurations, and the
arrangement illustrated in FIG. 2 is merely exemplary in nature.

[0021] Each of the /O devices 22 includes a base 28 for physically and
communicatively connecting the 1/0 device 22 to the DIN rail 26, the I/O adapter 24



communicatively connecting the 1/0 device 22 to the DIN rail 26, the 1/0O adapter 24 and/or adjacent
I/O devices 22. In addition, the base 28 of the 1/0 device 22 is configured to physically and
communicatively connect the 1/0 device 22 with other 1/O devices 22 via the DIN rail 26, field and
system electrical contacts as described in greater detail below, base connection features as described
in greater detail below, and so forth. In addition, each of the I/O devices 22 includes a terminal block
30 (which, in certain embodiments, may be removable from the base 28) for electrically connecting the
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control/monitoring device 14 and/or the other /O devices 22, and so forth.

[00622] With additional reference to FIGS. 3 and 4, each /O module 32 includes a
terminal block mount surface 40 {e.g., upper surface of the terminal block opposite a
bottom surface of the terminal biock configured to engage base portion). The terminal
block mount surface 40 includes a piurality of connectors 42 for coupling with respective
connectors of the terminal block 30, and a plurality of vents, or openings 44 through
which air can pass. As illustrated, the terminal block mount surface 40 has a width Wm
that is greater than a corresponding width Wtb of the terminal block 30 such that a
portion of the terminal block mount surface 40 extends beyond the terminal block 30
when the terminal block 30 is mounted thereto. It will be appreciated that the portion of
the terminal block mount surface 40 extending beyond the terminal block 30 includes
vents 44 for permitting the flow of air through the /O module 32 and along the terminal
block 30. This is perhaps best seen in FIG. 2, where vents 44 are exposed on each of
the /0 devices 22.

[0023] in the illustrated embodiment, the width of the terminal block 30 is roughly
two-thirds the width of the terminal block mount surface 40. In one exemplary

configuration Wtb is approximately 10mm and Wm is approximately 15mm. [t will be



appreciated that other dimensions are also possible, and that the relative width of the terminal block
and terminal block mount surface can be different. [0024]It should now be appreciated that the present
disclosure sets forth a slice-I0 module housing with side ventilation. The air gap formed between
adjacent terminal blocks provides an additional path for ambient air to enter the I/O module and hot air
to escape from the I/0O module. [0025]In operation, a printed circuit board (or other electrical
component) inside the module heats up. Heat is transferred to the surrounding air in the module and
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module BFRPRSIECHLING the tBRAMEI block 30. This increased air flow can help manage heat generated
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inlet vents Vi. Vents Vo and Vi are located on front and rear surfaces of the I/O module
extending between the upper and lower surfaces. This is the primary way heat from the
printed circuit board is removed from the module.

[0026] As iliustrated in FIG. 2, the narrower terminal block 30 facilitates extra vent
openings 44 on the terminal block mount surface. When the I/O modules are
assembled together as shown, an additional air gap G is formed along the length of the
module. The additional vent openings 44 provide an extra path for additional cooler
ambient air to enter the I/O module and for hot air to escape along the [/O module and
pass along the terminal block 30. This increased air flow can help manage heat
generated by the electrical components of the [/O module.

[0027] The exemplary embodiment has been described with reference to the
preferred embodiments. Obviously, modifications and alterations will occur to others
upon reading and understanding the preceding detailed description. It is intended that
the exemplary embodiment be construed as including all such modifications and
alterations insofar as they come within the scope of the appended claims or the

equivalents thereof.



CLAIMS: 1. An input/output (1/0O) device, comprising: a base portion configured to
communicatively connect the 1/0 device with at least one other device; an 1/0 module physically
and communicatively connected to the base portion and comprising I/O communication circuitry and a
terminal block mount surface; and a terminal block physically and communicatively connected to
the terminal block mount surface of the 1/0 module; wherein the terminal block mount surface has
a width that is greater than a corresponding width of the terminal block such that a portion of the
terminalefr%wgpunt surface extends beyond the terminal block, said portion of the terminal block
mount surface extending beyond the terminal block including at least one vent for permitting the flow of
air through the I/O module and along the terminal block. 2. The input/output (I/O) device of claim
1, wherein the fermin&iidektaginit ik e vEthepoptigtdle is an upper surface thereof, and
wherein an opposing bottom surface of the 1/0 module is engaged with the base portion and includes
at least one vent in fluid comr%lé'rrlf'pation with the at Jeast ane vent of the terminal block mount surface,

whereby air cafl RfERIRRE AR BHESI0h SRR DL MABNRAFiLRE Hiogevice withiat [aagtoutput

(I/0) devige 9 hcIaim\; further comprising at least one vent on a front surface of the 1/0 module, the
front surface ex er%j(ﬁnigedetween the upper surface and the bottom surface of the I/O module.

an I/0 module physically and communicatively connected to the base portion and

comprising I/O communication circuitry and a terminal block mount surface; and

a terminal block physically and communicatively connected to the terminal block

mount surface of the 1/O module;

wherein the terminal block mount surface has a width that is greater than a
corresponding width of the terminal block such that a portion of the terminal block mount
surface extends beyond the terminal block, said portion of the terminat block mount
surface extending beyond the terminal block including at least one vent for permitting

the flow of air through the /O module and along the terminal block.

2. The input/output (i/O) device of claim 1, wherein the terminal block mount
surface of the 1/0O module is an upper surface thereof, and wherein an opposing bottom
surface of the I/O module is engaged with the base portion and includes at least one
vent in fluid communication with the at least one vent of the terminal block mount

surface, whereby air can circulate through the IYO module and past the terminal block.

3. The input/output (1/0) device of claim 2, further comprising at least one
vent on a front surface of the I/O module, the front surface extending between the upper

surface and the bottom surface of the /O module.



4. The input/output (1/0O) device of claim 2, further comprising at least one vent on a back surface of
the I/O module, the back surface extending between the upper surface and the bottom surface of the
I/O module. 5. The input/output (I/O) device of any one of claims 1 to 4, further comprising at least
one connection terminal for connecting the I/0O module to an adjacent I/O module. 6. The
input/output (I/O) device of any one of claims ito 5, wherein the terminal block is removably secured to
the I/O module. 7. The input/output (I/O) device of any one of claims 1 to 6, wherein the 1/0

module has a width of 15 .mm_ and the terminal block mount surface having a width coextensive with
the with of then0 mile PO e T g6 0 QI e VHRSE P S AL AP0 G
block has a width .of 10 mm. 9.An inpyt/output (I/ evice assembly comprising a plurality of 1/0
devicesvn%%(r)l{]e% %%ng Fall %Cglﬁ)utﬁfpr?g%&éléna(g%brlngén evchﬁceﬁa%ﬁ% %E’é%%ﬂ'l/%gﬁl%’f%%%c prising a base

portion %% fég%r\ﬁgatgec %%nig&{g/rgl)%ggggee%ﬁ@% %8 g%/lsiﬂ?ewith at least one other device, an 1/0O
module physically and communicatively connected to the base portion and comprising I/O
communication circuitry and a terminal block mount surface, and a terminal block physically and

communicatively conmeetehif/figriermingldlack sroan sHEserfihe1/@ medyirrthe terminal block
mount surface having a width that s greater than a corresponding width of the terminal block such that
a portiogdthfmsing at least one connection terminal for connecting the /O module to an

adjacent /O module.

6. The input/output (1/0O) device of any one of claims 1 to 5, wherein the

terminal block is removably secured to the 1/O module.

7. The input/output (1/0) device of any one of claims 1 to 6, wherein the /O
module has a width of 15 mm and the terminal block mount surface having a width

coextensive with the width of the IO module.

8. The input/output (1/O) device of claim 7, wherein the terminal block has a

width of 10 mm.

g. An input/output (1/0) device assembly comprising a plurality of I/O devices
mounted on a rail in abutting engagement with each other, each I/O device comprising a
base portion configured to communicatively connect the /0 device with at least one
other device, an /O module physically and communicatively connected to the base
portion and comprising 1/0 communication circuitry and a terminal block mount surface,
and a terminal block physically and communicatively connected to the terminal block
mount surface of the 1/O module, the terminal block mount surface having a width that is

greater than a corresponding width of the terminal block such that a portion of the

10



terminal block mount surface extends beyond the terminal block, said portion of the terminal block
mount surface extending beyond the terminal block including at least one vent for permitting the flow of
air through the I/O module and along the terminal block, wherein an air gap is formed between
adjacent I/0O devices between respective terminal blocks, said air gap defining a passageway for air to
circulate from the 1/0O module past the respective terminal blocks. 10. The input/output (I/0O) device
assembly of claim 9, wherein the terminal block mount surface of each I/O module is an upper surface
thereof, and wherein an opposing bottom surface of each 1/O module is engaged with the base portion
and inc|6%fé‘%‘%%| RS A e o AR A Bt TR IR0 88 DB ieninl block

mount sprfaceal hereb air_tcan irculat,(e throu%h each /O module and past the terminal block. 11.
The inpUTUA 7} ML SLaris P PR 05 EOMBAL Gk el o ont
cirface o e 1B Yol e R B A LR SR E et s

IS : t f tendi
Petmeon e e B e e R e SR S o)

oo g v ankaBc e AP R IR ARG LIRS CORIRES aLoa one

connection terminal for ‘connecting to an adjacent I/0 mo . The input/output ) device
assembly, ot ayeeRE0EHAIRN Sidewk3, wherein the terminal block of each I/O device is removably
secured thereto. 15. The input/output (I/O) device assembly of any one of claims 9 to 14, wherein
each 1/0 module has a width of 15 mm and the terminal block mount surface of each I1/O module has a

width coextensive witfitbénpidtowpthe (D) rattdeassembby Theldnpe/autprsid/@) devis@@ssembly of
claim 15, wherein at least one terminal block has a width of 10 mm.

block mount surface of each /O module is an upper surface thereof, and wherein an

opposing bottom surface of each [/O module is engaged with the base portion and

includes at least one vent in fluid communication with the at least one vent of the

terminal block mount surface, whereby air can circutate through each I/O module and

past the terminal block.

1. The input/output (I/O) device assembly of claim 10, further comprising at
least one vent on a front surface of each I/O module, the front surface extending

between the upper surface and the bottom surface of each /O module.

12.  The input/output (1/O) device assembly of claim 10, further comprising at
least one vent on a back surface of each /O module, the back surface extending

between the upper surface and the bottom surface of each /0O module.

13.  The input/output (I/O) device assembly of any one of claims 9 to 12,
wherein each [/O device further comprises at least one connection terminal for

connecting to an adjacent /O module.
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17. A method of assembling an input/output device assembly comprising: mounting first and
second I/0O modules to a rail, the 1/O modules having a common width and in abutting engagement
along respective sides thereof mounting at least one terminal block to a terminal block mounting
surface at least one of the first or second 1/0O modules, the terminal block having a width that is less
than the 1/0 modules. 18. The method of claim 17, further comprising mounting first and second
bases to the rail, and mounting the first and second I/O modules to the first and second bases.

t14.  The input/output (I/O} device assembly of any one of claims 9 to 13,

wherein the terminal block of each I/O device is removably secured thereto.

15.  The input/output (I/O) device assembly of any one of claims 9 to 14,
wherein each [/O module has a width of 15 mm and the terminal biock mount surface of

each /O module has a width coextensive with the width of the /O module.

16.  The inputoutput (1/O) device assembly of claim 15, wherein at least one

terminal block has a width of 10 mm,

17. A method of assembling an input/output device assembly comprising:

mounting first and second I/O modules to a rail, the I/O modules having a
common width and in abutting engagement along respective sides thereof;

mounting at least one terminal block to a terminal block mounting surface at least
one of the first or second [/O modules, the terminal block having a width that is less than

the [/O modules.

18.  The method of claim 17, further comprising mounting first and second

bases to the rail, and mounting the first and second /O modules to the first and second

bases.
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